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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 to 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 atuminum maintrame cabinet with back panel cutouts to conveniently connect your terminals. printers, drives, monitors,
etc. A 3 position keyswilch fets you lock out the reset switch. The power supply features a terro-resonant constant voitage transtormer that supplies 8V at 30 amps. + 15V at
5 amps, and —~ 15V at 5 amps to insure against problems caused by adverse power input conditions. It supplies power for all the boards in a fully loaded system plus wo
5 V' drives (yes! even a Winchester) that can be installed in the cabinet. The Mather board has fifteen 50 pin ana eight 30 pin slots to give you the most room for expansion
of any S850 system available. 11 standard baud rates from 75 to 38.4K are provided and the | /0 section has its own extended addressing to permit the maximum memory
address space 1o be used. The 2 Mhz 6809 CPU card has both a fime of day clock with baltery back-up and a 6840 programmatie timer. It also contains 1K RAM, 4
PROM/ROM/RAM sockets, and provides for an optional 95114 or 8512 Arithmelic Processor. The RAM boards use high speed. low power STATIC memory that is fully com-
patible with any DMA technique. STATIC RAM requires no redresh iming. no wait states or clock stretching. and allows fast, reliable operation. The system includes a 2 pont
RS232 serial inerface and cables. All GIMIX boards use gold plated bus connectors and are fully socketed. GIMIX designs, manufaclures, and tests in-house its complete
line of products. All boards are twice tested, and burned in elect:ically 1o insure reliability and freedom trom infant martality of component parts. All systems are assembled
ang then retested as a system after being configured to your specitic order.

56KB 2MHZ 6809 SYSTEMS WITH GMXBUX/FLEX/0S-9 SOFTWARE SELECTABLE

VWIth #5868 single densityaisk ¢ORTrOLIEr . .. . oo imsams micemi o B« 85 o 85 o0 bama 6o oo o b b s s« ag $2988.59
With #68 DMA doubie density disk controller. . ... ... i i e s $3248.49
10 substitute Non-volatile CMOS RAM with battery back-up, add. .. ... ..o o 300.00
for 80 H2expal Dowsr SUPDIY MGORlS: 80! s a1 -1 i b sbmmmin s 55 BB TR0 o sd B e § 05 I e sid 5 [ AP EEPE FPE T Y TEFEEEE 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 fully 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

Formatted Unformatted Formatied Unfarmatted
40 track (48TPI) single siced 185.680 250,000 341,424 500,000 2 for $700.00 Chart shiows total
40 irack i48TPI} double sxded 399.360 500.00C 718,848 1,000,009 2 for  900.00 capacity in Bytas for
80 rack (36TPI) singte 404,480 500,000 728,064 1,000,000 2 for 900.00 2 drives.
80 rack {36TPIj double BC8.960 1,000.060 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 OS-9 Level 2
(Bofiwars:and griveS Ol TRCIUABED s 5 506 ik (B we i s 6 et B s B s B e i s B s aad B BEE L3 e oo 6 $3798.39

to substitute 128KB CMOS RAM with battery back-up, add

for each additional 64K8 NMOS STATICRAM board, add . . ... ... . . i i e e i e e e e 639.67
for each additional 64KB CMOS STATIC RAM board, add . ... .. .. oot e e e e e e e e i 988.64
101 50 Mz 8XpOrL POWEY SUDMIY. BH . . & i h Ll i o i i e e e b e e e s B e e e e e e e e e s 30.00

NOTE: UNIFLEX can not be used with 5" minifioppy drives.
GIMIX has a wide variety of RAM, ROM, Serial and Paraliel 10, Video, Graphics, and other SS50 bus cards that
can be added now or in the future. Phone or write for more complete information and brochure.

THE SUN NEVER SETS ON GIMIX USERS

GIMIX Systems are found on every continent, except Antarctica. (Any users there? If so, please comtact GIMIX so we can
change this.) A representative group of GIMIX users includes: Government Research and Scientific Organizatlons in
Australia, Canada, U.K., and in the U.S.; NASA, Oak Ridge, White Plains, Fermilab, Argonne, Scripps, Sloan Kettering,
Los Alamos National Labs, AURA. Univarsities: Carleton, Waterloo, Royal Mifitary College. in Canada; Trier in Germany; and
in the U.S_; Stanford, SUNY. Harvard, UCSD, Mississippi, Georgia Tech. Industrial users in Hong Kong, Malaysia, South
Atrica, Germany, Sweden, and in the U.S.; GTE, Becton Dickinson, American Roechst, Monsanto, Allied, Honeywell, Perkin
Elmer, Johnson Controls, Associated Press, Aydin, Newkirk Electric, Revere Sugar. HI-G/AMS Controls, Chevron. Computer
mainframe and peripheral manufacturers, IBM, OKI, Computer Peripherals Inc., Qume, Floating Point Systems. Software
houses; Microware, T.5.C.. Lucidata. Norpak, Talbot, Stylo Systems, AAA, HHH, Frank Hogg Labs, Epsfein Associates.

Softwest, Oynasoft, Research Resources U.K., Microworks, Analog Systems, Computerized Business Systems.

TO ORDER BY MAIL

SEND CHECK CR MONEY ORDER OR USE YOUR VISA OR MASTER CHAHGE Please alow 1 weeks for personal checks 10 tieal,
LS. oers add $5 handiing i order & under $200 00. Foragn orders add §10 handihng 4 order s under $200.00

GIMIX Systems are chosen by the Pros
because of quality, reliability and features.

Foregn omers over $200 00 will e shepers via Ermery Ar Frasght COLLECT. anc we will changa no Aandiing Al prders must be pregaid in LS
funds Ferse note Mat formpn checks have been Laking about B waeks hor collechor SO we walid avise winhig money, or checks drawn on 3
Dank aocount inthe U.S  Qur bank s the Contnenti Iifinas Natonal Bank of Chicaga acoount #73-32033 Visa or Master Charge 250 acoapled
GIMIX INC reserves the ngni © change pricing and product specrications al any Bme withaut further nonce
are regsterad racemarks of GIMIX inc
FLEX AND Unfiex e Tacemarks of Tachnical Systams
Consuttants Inc. 0S-9 « 3 rademask of Microwars InG Ses thair ads tor
other GIMIX compatibie software

GIMIX -

The Company that delivers

Quality Electronic products since 1975.

1337 WEST 37th PLACE, CHICAGO, IL 60609
(312) 927-5510 « TWX 910-221-4055
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THE CHIEFTAIN™ 5%-INCH WINCHESTER
HARD DISK COMPUTER

SO ADVANCED IN SO MANY WAYS ...
AND SO COST-EFFECTIVE . ..

IT OBSOLETES MOST OTHER SYSTEMS
AVAILABLE TODAY AT ANY PRICE.

@ HARD DISK SYSTEM CAPACITY

The Chieftain series includes 5%- and 8-inch
Winchesters that range from 4- to 60-
megabyte capacity, and higher as technology
advances. All hard disk Chieftains include
64-k memory with two serial ports and
DOS69D disk operating system.

® LIGHTNING ACCESS TIME

Average access time for 5%-inch Winchesters
is 70-msec, conparable to far more costly
hard disk systems. That means data transfer
ten-times faster than floppy disk systems.

The Chieftain
Computer Systems:

Here are the Chieftain 6809-based
hard disk computers that are destined
to change data processing . . .

CHIEFTAIN 95W4
4-meqabyte, 5%-inch Winchester with
3 360-k floppy disk drive (pictured).

CHIEFTAIN 95XW4
4-megabyle. 5%-inch Winchester with
a 750-k octo-density floppy disk drive.

CHIEFTAIN 98W15
15-megabyte, 5%-inch Winchester with
a |-megabyte 8-inch floppy disk drive.

CHIEFTAIN 9W15T20
15-megabyte, 5%-inch Winchester with
2 20-megabyte tape streamer.

@® 2-MHZ OPERATION

All Chieftains operate at 2-MHz, reqardless
of disk storage type or operating system
used. Compare this to other hard disk
systems, no matter how much they cost!

@ DMA DATA TRANSFER

DMA data transfer to-and-from tape and disk
is provided for optimum speed. A special
design technigue eliminates the necessity
of halting thie processor to wait for data
which nonnally transfers at a slower speed,
determined by the rotational velocity of

the disk.

@ RUNS UNDER DOS OR 0S§-9

No matter which Chieftain you select . . .
S5l4- or 8-inch floppy, or 5%- or 8-inch

Winchester with tape or floppy back-up . . .
they all run under DOS or 0S-9 with
no rieed to modify hardware or software.

© UNBOUNDED FLEXIBILITY

You'll probably never use it, but any Chieftain
hard disk system can drive up to 20 other
Winchesters, and four tape drives, with a
single DMA interface board!

@ SMOKE SIGNAL'S HERITAGE OF
EXCELLENCE

This new-generation computer is accompa-
nied by the same Endurance-Ceriified
quality Dealers and end-users all over the
world have come to expect from Smoke
Signal. And support, software selection and
extremely competitive pricing are very much
a part of that enviable reputation.

20-Megabyte Tape Streamer_ Back-Up Option

Available with all Chieftain hard
disk configurations. This
cartridge tape capability
provides full 20-megabyte
disk back-up in less than five
minutes with just one
command, or copy com-
mand for individual file
transfers. Transfers data
tape-to- disk or disk-to-

tape. Floppy back-up is

also available in a variety

of configurations.

Write or call today for details (including the low prices)
on the Chieftain Series. . . and on dealership opportunities

&

31336 VIA COLINAS

WESTLAKE VILLAGE, CA 91362

TEL (213) 889-9340

: o~ ®
SMOKE SIGNAL BROADCASTING o

Company ___

Address

City

Telaphone (
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Editorial

Hello, OS2

What is OS] doing with its line of per-
sonal computers? A simple question, but
even OS] can’t seem to answer it — yet.

For months now we’ve been receiving
letters from frustrated OSI users wbo
wonder why we don't cover OSI
machines more thoroughly {more than
30% of our readers are OSI users).
These same readers also ask why OSI
isn’t advertising, and why OS] support
in general seems to be fading. We decided
to sce how much of the fog could be
cleared away.

Contacting OSI was naturally the
first step, but not necessarily the
easiest or most informative. One OSI
source admitted that the company is
beginning to stress the business line
rather than the home market. Accord-
ing to this source, OSI is considering
the elimination of the CIP and Super-
board product lines. However, other of-
ficials insisted that no firm decision
had been made yet.

Another view held by knowledge-
able sources inside and outside OSI is
cthat the company will sell off their low-
end computer line rather than ter-
minate it completely. OS], according to
these sources, would not want to leave
owners of these products in the lurch.
To sum up the problem, an OSI mar-
keting official admitted that, for now,
the situartion regarding their line of per-
sonal computers is ‘‘up in the air.”’

Several factors can help account for
this confusion. Much of OSI’s staff has
been busy lately, not only with de-
ciding the fate of the personal computer
line, but with moving operations from
Ohio to Massachusetts. OSI was pur-
chased in December 1980 by a Massa-
chusetts-based firm, M/A COM, and
cthe transition is still in progress. Also,
preparations for an upcoming distribu-
tor's meeting in Florida are tying up
key OSI officials.

MICRO - The 6502/6809 Journal

The distributor's meeting (which
will have occurred by the time this
issue is published) will include a
presentation of new systems. OSI's re-
cent lack of advertising can be explained
partially by their need to wait until
after the meeting to announce new pro-
ducts to the general public.

Several OS] dealers offered a variety
of insights into the OSI personal com-
puter problem. Althougb one dealer
was optimistic and believed that OSI
was '‘getting its act together,”’ another
considered the company ‘‘schizo-
phrenic’’ and said that he thought OSI
was "'dumping the personal computer
market.”” The general consensus
among dealers is that OSl is developing
a new line of computers aimed at the
business instead of the hobbyist
market.

One optimistic dealer said that the
OS! personal computers will develop
into a ‘‘nice market in spite of OSL."
He believed this will bc possible
because other manufacturers will offer
OSI-compatible hardware support.

Customer service has always been
an issue for OSI users. According to one
dealer, OS] has regarded customer ser-
vice as a dealer obligation. But, since
service is rarely a lucrative business,
many dealers choose not to provide it.
Therefore OSI users are neglected. In
addition, some dealers are understand-
ably reluctant to sel]l OSI personal com-
puter products because of the uncer-
tainty and confusion.

Although all the questions haven't
been answered, and some of the an-
swers we did receive are vague, we
believe users will soon have a clearer
picture of OSI's personal computer
plans. We'll keep you informed as best
we can.



New Publications

Reference

The Index, The ultimate information
index for all personal computer users,
W.H. Wallace, Indexor. Missouri In-
dexing, Inc. (P.O. Box 301, St. Ann,
MO 63074}, 1981, iii, 489 pages, 5% x
8% inches, paperbound.

$14.95

Here you'll find more than 30,000 en-
tries covering over six years of articles,
editorials, and columns from 45 com-
puter publications. There are fourteen
system-specific sub-indexes. All ar-
ticles are listed alphabetically, along
with che author, magazine and issue in
which it appeared.

CONTENTS: Introduction; How to Use the
Index; Apple Articles; Atari Articles; CP/M
Articles; North Star Articles; Ohio Scien-
tific Articles: PET Articles: Southwestern
Technical Products Articles; S-100 Articles:
TRS-80 Articles; Z-80 Articles; 6502 Ar-
ticles; 6800 Articles; 8080 Articles; General
Articles; Magazine/Newsletter Abbrevia-
tions and Ordering Information.

General

Introduction to Word Processing by Hal
Glatzer. Sybex Inc. (2344 Sixth St.,
Berkeley, CA 94710}, 1981, xiv, 210
pages, 6 x 9 inches, paperbound.

ISBN: 0-89588-076-8 $12.95

Learn whart a word processor is, what it
does, how to use one, and how to
choose one. The author also provides a
feature-by-feature comparative analysis
of currently avaijlable equipment.

CONTENTS: What Word Processors Can
Do Por You—Why Doesn't Everybody Have
One? What Do People Want? Will a Word
Processor Help? What The Newspapers
Learned—Getting the Lead Out; The Com-
puters Arrive; The Price of Freedom; Em-
bracing the Copper Wire. Why Secretaries
Are Going Back To School—Word Process-
ing Is Oply the Beginning; ‘'The £12 Look’’;
Larger Files in Smaller Cabinets; Will
Machines Replace People! How To Teach A
Small Computer Big Tricks—Game Players
Are Computer Operators; Where Does Word
Processing Come In? Which Type of Word
Processor Is Best!—Electronic Typewriters;
Stand-Alone Machines; Microcomputers;
Mainframe and Minicomputers; There Is
Na One Solutiop; Benchmark Test. Writing
And Editing With A Word Processor—
Writing; Editing. How To Manage Your

Files—About Bytes; Storage Devices; Elec-
tronic Filing. Formatting What You Write—
Previewing; Basic Formatting; Advanced
Formatting. Putting Text On Paper—Print-
ing; Printer Enhancements. Extending Your
Reach—Typesetting; Computer-Output

Microfilm (COM); Optical Character
Recognition {OCR); Multiple Work Sta-
tions; Telecommunications. Will A Word

Processor Pay Por Iiselft—Comparing
Costs; Holding Down Costs; Beccoming A
Customer; Avoiding Costly Problems. How
To Get Hands-On Experience—Do Your
Homework; Meet The People; How To
Select A Vendor; In Conclusion. Appendix:
Where To Go For More Information.
Glossary. Index. Library.

6502

Beyond Games: Systems Software for
Your 6502 Personal Computer by Ken
Skier. BYTE/McGraw-Hill, Book Divi-
sion (70 Main St., Peterborough, NH

03458|, 1981, iv, 433 pages, 7% x 9%
inches, paperbound.
ISBN: 0-07-057860-5 $14.95

A pguided tour of your Apple, Atari,
Ohio Scientific, or PET computer. This
book takes you through basic concepts,
such as ‘‘memory'’ and ‘‘program,’’
right into assembly language program-
ming. Several subroutines and pro-
gramming aids are presented, including
screen utilities, print utilities, a

machine language monitor, a hexa-
decimal dump tool, a disassembler, and
more.

CONTENTS: Introduction; Your Com-
puter; Introduction to Assembler; Loops and
Subroutines; Arithmetic and Logic; Screen
Utilities; The Visible Monitor: Print
Utilities; Two Hexdump Tools; A Table-
Driven Disassembler: A General MOVE
Utility; A Simple Text Editor; Extending
the Visible Monitor; Entering the Software
Into Your System; Appendices.

Games

Apple Pascal Games by Douglas Her-
gert and Joseph T. Kalash. Sybex Inc.
(2344 Sixth St., Berkeley, CA 94710),
1981, xiii, 371 pages, 7 x 9 inches,
paperbound.

ISBN: 0-89588-074-1 $14.95
A collection .of games written in Apple
Pascal, ranging from simple exercises
to more advanced, strategic challenges.
For each game the book includes game
rules, and a guide to understanding the
program. A ''structure chart’’ demon-
strates the organization of each program.

CONTENTS: Introduction; Acknowledge-
ments; Simple Games; More Advanced
Games; Games that use TURTLE-
GRAPHICS; Cribbage. Appendices—Reserved
Words and Functions; Summary of Pascal.

AICRO"

the keys to creativity

Computer power
A polyphonic aymhcsm:r, a music tutor and
a tusic transcriber all in one sophxsucaled
package. Soundchaser: It’s a responsive music
ool that allows computer technology to work
with you and for vou.

Records and performs

Soundchaser” transforms an Apple II" into a dy-
namic polyphonic instrument, Record with the
digital sequencer, play it back with a live over-
dub. Create unique, rich and natural sounds
with up to eight voices.

Transcribes

Notewriter™ displays your melody and bass
lines as you play. See your compositions on the
CRT. Or wouch a button and receive a printed
score, Create,

compose and

arrange with one remarkable music tool.

Teaches

Musictutor™ transforms Soundchaser™ into a
challenging educational tool. The software in-
cludes programmed learning courses in car
uaining, music theory and harmony. Use it to
develop skills and basic musicianship.

Versatile and affordable
Soundchaser™ is the only polyphonic synthe-
sizer available that records, transcribes and
teaches. It combines 1op quality hardware and
software in a package that's affordable. A six
voice synthesizer and keyboard lists for $1350.
A keyboard and performance software for
the Mountain Computer Music Systeny* lists
for $650. Consider Soundchaser: It’s a music
tool that's really worth
your notes.

COMPUTER MUSIC SYSTEMS

735 Main Street, Sui
MHalf Moon Bay, CI\ ')40]9 (315) 726-0250

Contact your local dealer.

Apple ™isa rc-unlercd lradem.nk of Apple Computer, Inc.

MICRO - The 6502/68089 Journai

“are
Nolewriter™ gﬁpl'uci created with Mark Pelezanki’s Complete Graphics System.

of Passport Dexigos, Inc.
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The PERCOM ‘M’ Line
Low-Cost Expansion for Your AIM, KIM or SYM Computer

Complete Disk Storage Systems from $599 95

o 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 diskeite
and store data and programs on the second recording surface.

o High Storage Capacity — Formatted, one-side storage capac-
ity is 102 Kbytes (40-track drive), 205 Kbytes (80-track drive).

a 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.

Includes an explicit data separator circuit that's reliable

even at the highest bit densities.

Provides for on-card firmware.

Includes a motor inactivity time-out circuit.

Capable of handling up’to four drives.

Capable of reading both hard- and soft-sectored diskettes.

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

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

e Full documentation — Comprehensive hardware and solt-
ware manuals are included with each system.

PERCOM

PERCOM DATA COMPANY, INC.
11220 PAGEMILL RD, DALLAS, TX 75243
{214) 340-7081

Toll-Free Order Number: 1-800-527-1222

PRICES AND SPECIFICATIONS SURJECT TO CHANGE WITHOUT NOTICE.

€ 1981 PERCOM DATA COMPANY _ Inc

PERCOM. MFD-C50, MFD-C65 and M65/50 are trademarks of Percom Data Company, Inc,
AIM-65 is a rademark of Rockwell International, Inc

KIM is a frademark of MOS Technology Corporation

SYM 1 a rademark of Synertek, inc.

se e e

Expand Your Computer with Proven System-50 Modules
The Percom M65/50 Interface Adapter connects your computer to
Percom’s System-50 (SS-50) motherboard, allowing you to ex-
pand your AIM, KIM or 5YM 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).
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A computer without a word processing program is only
ing half-utilized. And the unused half is the most important,
because we all have reams of letters to write, scripts to type, text

edit, files to keep and data to record.

Write-On! was developed to solve all these problems,
d more, for you...easily, quickly, and effortlessly. Have
we succeeded?

o & In the June 81
- issue of Byte
magazine, they ’j

: reviewed Write-
n! against the competition. And here are just some of the nice
things they had to say.

: “Write-On! is amazingly error-free and it ran the first-
time we put it on the computer. One of us thinks it’s his choice
of all the word processors that we reviewed.” “Write-On! is a

per word processor.. . .touch typists can enter text quickly
and easily.. ..performs its editing chores with ease and speed
.even provides for form letters using data files. This is a
emer}dously powerful and useful feature (especially for the
price).” | ey S

s

Jren e T L),

F

o To continue with words from Byte, “Along with excellent
human engineering, Write-On! provides superlative docu-
entation.. . .leads the user by the hand...explanations are -
ear and concise...” And... “...undoubtedly the most
owerful features found in a microcomputer-based word

Our users have been saying the same kind of things about
rite-On! The reason, we believe, is because of all the word-
ocessors available, this one was designed to be user-oriented
.to be easy for non-computer types to get professional results |
ith. Whether used for business, professional, home or school
..Write-On! is the right one because it is right-on.

Tag! -'-.._ ,- s i)

- A g T e ey W e

For the Apple I1[*? Of course.

Our Write-On! word processing pro- DATAMOST
gram is available for the Apple IlI* as 19273 Kenva St
well as the Apple I1*. Comes on disk, Northridge Ca g‘l32é
with its easy reading, simply explained, (281 3’} 366-7160
step-by-step documentation (mar-

velously clear!). Write-On! 11 is $149.95. VISA/MASTERCHARGE accepted.
Write On! 111, $249.95. At your com- $1.00 shipping/handling charge.
puter store or from: (California residents add 6% tax)

*Apple Il & Apple 11 are irademarks of Apple Computer, Inc.
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VisiCalc Formulas
for Depreciation

These formutas are ready to key
Into your VisiCalc sheet. The
author explains how the three
different depreciation methods
are used.

Kim G. Woodward
6526 Delia Dr.
Alexandria, Virginia 22310

VisiCalc, which is available in versions
for Apple, Atari, PET/CBM, and
TRS-80, is made by Personal Software.
In this article I'll show one application
of this fine program — that of deprecia-
tion schedules. 1 currently use this
application for depreciating equipment
for income tax purposes. (Before you
use this program, please consult your
tax advisor or IRS representative for the
proper application of depreciation to
your situation.}

If the formulas in listing 1 are keyed
onto a blank VisiCalc sheet, the depre-
ciation application will be up and run-
ning. (For further informartion, please
refer to your VisiCale reference book.|
To explain how to use the depreciation
application, | must discuss deprecia-
tion and the formulas as they are used.

The Depreciation Formulas

Webster’s New International Diction-
ary defines depreciation as a ‘‘decline
in |the] value of an asset due to such
causecs as wear and tear, action of the
elements, obsolescence and inade-
quacy.’’ Business uses depreciation to
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write off the cost of equipment and real
estate. There are three kinds of depre-
ciation in wide use today: straight line
[SLD]J, declining balance (DB}, and sum
of the years digits (SYD].

In straight line depreciation, an
cqual amount is depreciated each year.
In the declining balance method, a
large amount is depreciated in the early
life, then gradually tapers off toward
the later life of an asset. It is generally
used to write off the largest amount in
the earliest time period. The sum of the
years digits method is generally be-
tween these two.

There are three entities used in the
calculation of depreciation:

1. the starting book value (SBV) —
what the item cost;

2. the salvage value — what the item
would sell for after its useful life;

3. the expected life of the item.

This depreciation application of
VisiCalc provides the depreciation
(DEP), the accumulated depreciation
(ACD), the remaining depreciation left
(RDV), and the remaining book value
[RBV/ for each of the three depreciation
types. The formulas are given in terms
of year j, the current year in the
schedule we are looking at. The for-
mulas for the three types are as follows:

1. Straight line depreciation
DEP(j) = [SBV - salvage)/life
ACD(j) = j* [DEP(j))

RDV(j) = DEP(j) * (life - j)
RBV()) = RDV(j) + salvage
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2. Sum of years digits depreciation

sum of years digits = (INT(life} + 1)
* {INT(life} +2)/2

DEP(j) = {life + 1 - j) * (SBV -
salvage)/(sum of years digits)
RDV|j) = (life—j+1) * (life—j+2) *
{SBV - salvage}/(2 * (sum of years
digits))
RBV(j)
ACD(j)

RDV(j} + salvage
(SBV — salvage) — RDV/{j)

3. Declining balance depreciation

DEP|j) = (SBV * (DBF/life}} * (1 -
DBEF/life) A [j—1)

ACD(j) = SBV * (1 - {1 - DBF/
life)A j)
RDV(j) =
ACD!j|
RBV(j} = RDV(j} + salvage

(SBV - salvage] -

where DBF is the declining balance rate
factor ranging from 1 to 2.

Note that these formulas are for
each year of the schedule. Thus, by ad-
justing the way the calculations are
performed, we can project the schedule
out for as many years as the sheet will
carry. In the case of this depreciation
application, T have chosen a S-year
schedule.

Use of the Depreciation Application

Looking at the example, the starting
book value is entered into position B3
{1330.00) on the sheet. Likewise,
salvage value is entered into position
B4 {20.00) and life of the item is
entered into position BS (5) of the
sheet. The declining balance factor
{from 1 to 2} can be entered into posi-
tion E3 [1.50) of the sheet. I generally
leave this position as 1.5 for com-
parison purposes.



Listing 1 Listing 1 (Continued)

VISICALC formulas for depreciation
. = " -

SP29:@MAX (P10, F16,F22) gt LTI T
>E29:@MAX (E10,EL6,E22) SG15% /-
>D29: @MAX (D10 ,D16,D22) SF15: /==
>C29:@MAX (CL0,C16,C22) SEL5: /-
>B29:@MAX (B10,B16,B22) >D15:i/—
>A29: "MAX DEP >C15: /——
>F28:@MIN(F10,F16,F22) SB15: /—m
>E28:@MIN(EL0,E16,E22) >A15: /-
>D28:@MIN(D1O,D16,D22) >Gl4: (1-E4) *F10
>C28:@MIN(C10,Cl6,C22) SPY4: (E4*Fl0)+( (L-E4)*E1D)
>B28:EMIN(B1G,816,B22) YEX4: (E4%E20) +( (1-E4) *D1D)
>228:"MIN DEP :
>G27:/-= >DL4: (E4*D10) +( (1-Ed) *C10)
4Lk >Cl4: (E4¥C10) +( (1-E4) *B10)
e E e >Bl4:+E4*B 10
>D27: /- SE13:+F12+B4
SC27: /-~ >E13:+E12+34
>B27:/-- >D13:+D12+B4
dA27:/-= >C1l3:+C12+B4
>G26: (1-E4)*F22 >B13:+B12+84
JFP26: (B4*F22) +( (1-E4) *E22) >Al13:"5LD RBV
>E26: (E4*E£22) +((1~E4) *D22) >F12: (BS-FB)*F1(Q
>D26: (E4*D22) +{ (1-E4) *C22) >E12: (BS~EB)*E10
>C26: (E4*C22) +((1-E4) *B22) >D12: (B5=DB) *pl0
>B26:+EA¥B22 >C12: (B5-CB)*C1D
>F25:+F24+B4 >B12: (B5-P8) *B10
>E25:+E24+4B4 >Al2:"SLD RDV
>D25:+D24+B4 >F1l:+F10¥F8
>C25:+C24+B4 SE11:+E10%ES
>B25:+B24+B4 >SDL1:+b107*D8
>325:"DBE RSV >C11:+C10*C8
>F24: (B3-B4)-F23 >B11:+B810B8
>E24: (B3-B4)~E23 >All:"SLD ACD
>D24: (B3-RBd)-D23 >F10: (B3-B4) /BS
>C24: (B3-B4)-C23 >EL0: (B3-B4) /B5
>B24: (B3-B4)-B23 >D10: (B3=E4) /B5
>AZ24:"DB RDV >C10: (B3-B4) /BS
>F23:+B3% (1- (@EXP(FB*@LN(1=(E3/B5))))) >510: (B3-B4) /B5S
>E23:+B3* (1~ (EEXP (EB*@LN(1-(E3/B5))))) >Al0:"SLD DEP
>D23:+B3%{1- (EXP (D8*@LN (1~ (E3/B5))))) 3G9 /-
>C23:+B3* (1- (REXP (C8*ELN(1-(E3/B5))))) YF9; /==
>B23:+B3*%()- (@EXP (B8*@LN(1- (E3/B5))))} SE9 s /==
>A23:"DB  ACD SB9: /=
>F22:@EXP (LN (B3) +( (F8-1) *@LN (1~ (E3/B5) )) +€LN(B3/B5)) >CO: /-
>E22:QEXP (@LN(B3) +( (EB-1) *@LN (1~ (E3/B5) )) +@LN(E3/B5)) >BY:/—m
>D22:@EXP (6LN (B3} +( (D8-1) *@LN (1-(E3/B5) ))+@LN(E3/B5) ) SAY:/=m
>C22:@EXP (@LN (B3) +( (CB-1) *@LN (1-(E3/B5) )) +6LN {E3/B5) ) >G8: /FI6
>B22: @EXP (ELN (B3) +( (B8-1) *@LN (L-(E3/B5) ) )+8LN (E3/B5) ) >F8: /FI+EB+1
>A22:"DB DEP SE8: /FI+D8+1
>G21: /- >D8: /F1+4C8+1
SF21y/~- >C8: /FI+B8+1
SE21: /== >B8: /F1+B6
SD21:/-—— >A8:"YEAR
321 /— AL T =
>B2Y: /- AT A
>A2lr/-- >E7:/--
>G20: (1-E4) *F16 >D7: /-~
>F20: (E4*F16)+{ (1-E4) *E16) >CTr/~=
SE20: (E4*E16)+( (1-E4) *D16) P2y ==
>D20: (E4%*D16) +( (1-E4) *C16) S
>C20: (E4*CL6)+( (1-E4) *B16) >86:/F11
SB20:+E4*Blg >A6:"START YR
>F19: (B3=B4)-F17 SES;:/F1+BS* (B5+1) /2
>E19: (B3=B4)=E17 >D5:"S0YD
>D19: (B3-B4)-D17 2Bos /FIS
5C19: (R3-B4)-C17 >A5:"LIFE
>B19: (B3-B4)-Bl17
>A19:®SYD ACD >Ed;244/366
SE18:+F174B4 JDs ERCATLR
YE18:+E174B4 B4
>D18:+D17+E4 e b
SC18:+C17+4B4 b
>B18:+B17+84 e iy
>A18:"SYD RV >83:617.75
SF17: (B5-F8+1) * (B5-FB)* (B3-B4) /(2*ES) ey o AR WAl
SE17:(BS-E8+1) * (B5-E8) * (B3-Bd) / (2~ ES5) e )
>DLl7: (B5-D8+1) % (B5-D8)* (B3=B4) /(2*L5) /Wl
>C17: (B5-C8+1) * (B5-C8)* (B3-B4) /(2~ES) /GOR
SB17:(B5-B8+1) *(B5-B8)* (83-B4)/(2"E5) /GRA
SA17:"SYD RBV /GBS
YE16: { (B5+¢1~F8)/ES5) * (B3-B4) /6C9
>E16: ( (B5+1~EB) /E5)* (B3=3B4)
>D16: ((B5+1-D8) /ES) * (B 1-B4)
>C16: ((B3+1-C8)/ES) * (B3-B4)
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Example of 5-year deprecliation schedule.

ITEM: APPLE I
Book'Val 1330.00 Fact 1.50
Salvage 20.00 Prent Yr 0.70
Life 5 SOYD 15
Start Yr 1
Year 1 2 3 4 5 6
SLD DEP 262.00 262.00 262.00 262.00 262.00
SLD ACD  262.00 524.00 786.00 1048.00 1310.00
SLD RDV  1048.00 786.00 524.00 262.00 0.00
SLD RBV  1068.00 806.00 544.00 282.00 20.00

182.54 262.00 262.00 262.00 262.00 79.46
SYD DEP 436.67 349.33 262.00 174.67 87.33
SYD RDV  873.33 524.00 262.00 87.33 0.00
SYD RBV 893.33 544.00 282.00 107.33 20.00
SYD ACD  436.67 786.00 1048.00 1222.67 1310.00

304.23 375.82 288.49 201.15 113.82 26.49
DB DEP 399.00 279.30 195.51 136.86 95.80
DB ACD 399.00 678.30 873.81 1010.67 1106.47
DB RDV 911.00 631.70 436.19 299.33 203.53
DB RBV 931.00 651.70 456.19 319.33 223.53

277.99 315.60 220.92 154.65 108.25 29.05
MIN DEP 262.00 262.00 195.51 136.86 87.33
MAX DEP 436.67 349.33 262.00 262.00 262.00

Next, by entering the starting year
of the schedule in position B6 (1), we
can get depreciation schedule for a
period of five consecutive years. Since
the IRS will allow the percentage of the
depreciation for the balance of the year,
I have made provision for the entry of
the balance. The balance of the year as
a decimal can be placed into position
E4 (0.70). The fifth line for each of the
types gives the depreciation that may
be taken in that year {valid only with a
starting year of 1).

Position E5 {15} of the sheet is for
the calculation of the sum of the years
digits. The minimum and maximum
values for depreciation in each of the
years is provided as the last two lines.
As there is no way of zeroing years past
the life, note that the RDV will become
negative in this case.

In Conclusion

This application of the VisiCalc
program has been provided as a tool to
help make difficult calculation easy. It
will provide a quick glance at alter-
natives for use in business decisions
and the big "'if’’ question as well.

Small business owners! Computer hobbyists!
DEAFNET can help you
with your communication needs!

With DEAFNET you can

SEND and RECEIVE messages

For more intormaticn about electronic mail:
Dea! Communications Institute
at DEAF COMMUNITY CENTER Bethany Hill Framingham, MA 01701

Who will | talk to?

Who will talk to me?

Keep in touch with:

Friends.

Board. Advisory, Committee Members,
Clubs, Organizalion or Alumn: Officers.
Business Associales

What's DEAFNET For?

Planning meetings, workshops,
convenlions, socials, athletic and alumni
events.

Making good business decisions.
Sharing information

How Does DEAFNET Work?
Receive and send messages at your
convenience.

Communicate with staff members quickly.
Finish meetings without interruption.
Improve (nformation flow.

Eliminates any long distance expenses.
Decreases travel lime and expenses.
Lowers postage expenses.

What Do | Need To Subscribe to
OEAFNET Services?

Telephone Service.

An ASCII terminal with coupter.

A DEAFNET mailbox.
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The Tests include:

Sugplisd on ciskatte wifh camplete
dogumaniation and maintenance guide

PRICE 34395
REQUIRES: 48K, FP /n ADM
1 Disk Dvive. DOS 32 or 3.3

i Nikrom Technical Products

28 PROSPECT STREET « LEOMINSTER, MA 01453

Call Toli-Freo Now!
Master Chasge 8 VISA users call ) B0O-815 2245
Kanasa Rasidents call 1800362:2421

Degler inQuirr Invhed

NIKROM TECHNICAL PRODUCTS PRESENTS
A DIAGNOSTIC PACKAGE FOR THE APPLE Il
AND APPLE Il + COMPUTER.

“THE BRAIN SURGEON"

Apple Computer Co. has provided you wilh the bes! equipmeni availabie to date The
Diagnostic's Package was designed 10 ¢heck avery major area ol your computer, Gelecl erfors,
and report any malfunclions. The Brain Surgeon will pul your system through exhausiive,
thorough pracaduses. testing ard reporting all lindings.

« MOTHERBOARD ROM TESY

4 APPLESOFY ROM CARD YESY « LO-AES COLOR TESTS

« INTEGER ADM CARD TEST

« MOTHERROARD RAM TESTS « RANDOM HI-RES GENERATOR
« DISK DRfVE SPEED CALIBRATION = SPEAREA FUNCTION TESTS

= SOUARE WAVE MOOULATION A
« OC HAYES MICROMOOEM Il TEST + PAOOLE & SPEAKER TEST NE'W .
{HARCWARE & EPROM « PADDLE 4 BUTTON TEST

4 MONITOA & MODULATOR ROUTINES = PADOLE STARILITY

« DISK DRIVE MAINTENANCE

« MDRITOR SKEWING TESTS
« MONITOR TESY PATTERN
4 MONITOR YEXT PAGE TEST

The Braln Surgdon aliows you to be confideat of your system. This 1s as crilicai as the
operaling system itsall. You mus! depend on your compuler 100% of iI's running lime. The
Brain Surgeon will monitor and helg Mmaintan absolute peak performancea
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« MOKITOR & TV YOXE ALIGNMENT

4 Ki-AES COLOR TESTS

+ INTERNAL MAINTENANCE
» GENERAL MAINTENANGE
» ON BOAAD "MELP

DISKETTE UPDATE
I EYRRAL NUMBER 55 BELOW 20000 OR OALD
HEXDAE 1584 TwDN RETURN OWSKLTTE PLUS 1 00
L W@ cawmaN



BREAK THE TIME BARRIER!

Speed-up and upgrade Apple || functions
with TWO all-new, low-cost utilities. . . *

1. UNIVERSAL BOOT INITIALIZER (UBI)

e UBI-initialized disks load the
Language Card (any RAM Card)
up o 9 times faster.

s Can be applied to Apple ][ DOS 3.3 or 3.2.1
disks by novice or pro — by user or sofiware
vendor alike.

e (Obsoletes use of Apple BASICS disk and
DOS 3.3 Master disk for fast single-disk
direct booting.

® The DOS 3.2.1 UBI-initialized disk boots
on either 13 or 16 sector PROMS — and
loads RAM Card in 1.7 seconds (features
not available from Apple).

o Allows turnkey operation with boot in any
Slot, Drive 1 and execution of BASIC, Binary
or EXEC greeting program in Drive 1 or 2.

e The UBl-initialized disk features universality,
compatibility and versatility.

System Requirements: 48K Apple ][ or Apple ](+
ROM or RAM Card, DCS 3.3 or DOS 3.2.1 and one
disk drive.

Cost: $49.95 (+$3.00 postage and handling) for the
UBI Utility Disk, two Demo Disks and a Training
Disk keyed to a 32 page Instruction Manual.

2. AMPER-SORT/MERGE (A-S/M)

e Can sort 1000 records in seconds.

e A general purpose Disk Sort/Merge Utility for
Apple DOS 3.3 text files.

e Machine-language Read, Sort and Merge
routines for speed.

e Sorts up to 5 input files into a single output file
(up to at least 125K).

e Sorts records alphanumerically (Ascending
or Descending) up to 5 fields.

» Sorts random or sequential files.

s Merges 2 to 5 pre-sorted files into a single file.

e Sort parameters from the keybcard or from a
special parameter file.

e Compalible with most gata base programs that
create standard Apple DOS 3.3 text files
(e.g., Personal Software's CCA DMS files).

System Requirements: 48K Apple ][ or Apple ][+,
ROM or RAM Card, DOS 33 and one or more
disk drives.

Cost: $49.95 (+$3.00 postage and handling) for the
A-S/M Utility Disk and a Training Disk keyed to
a 24 page Instruction Manual.

You can get the Training Disk and Instruction Manual for either utility. This payment

[VISA, MC or AMER EXP] call CHDErtrDNIcs international, inc.

For Only $15:

can be credited toward later purchase.
Credit Cards:

Clearinghouse: (212) 532-3089.
Mail Order:

Send check or money order (no Purchase Orders or C.0.D.’s} to:

S & H SOFTWARE e BOX 5 « MANVEL, ND 58256.

¥ LICENSED FROM APPLE: All Apple Computer Inc. prograrns — FPBASIC, INTBASIC, DOS3.3& D08 3.2.1 — usedin
S & H Software’s utility programs are licensed from Appte Compuler inc. by S & H Software. The unique UBI license to
software vendors allows their use of these Apple Computer copyrighted programs (o execute thesr programs on UBI-
crealed disks, without further licensing from Apple Computer Inc. Software vendors' inquiries mvited for both utilities.

S&H Software

Box 5 Manvel ND 58256
(701) 696-2574
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Numerical Solution
of Differential Equations

A brief discussion of the Runge-
Kutta method of solving
differential equations is
accompanied by an Applesoft
program that prints out and
plots the points for the resulting
curve.

Robert D. Walker
6100 F. Woodchase Lane
Marietta, Georgia 30067

Mathematical analysis of many physi-
cal phenomena, especially in engineer-
ing, requires solution of differential
equations. Generally these equations
are solved by a hodgepodge of tech-
niques learned in an elementary dif-
ferential equations course. Most
higher-order equations require labori-
ous techniques, and yet fail to yield
solutions in the closed form. No simple
formula is attained.

These complex equations are best
solved by using numerical methods on
a computer. This article includes an
Applesoft program and short descrip-
tion of a fourth-order Runge-Kutta
method for solving ordinary differential
equations, given initial conditions (in-
itial value problems). Although this
program was written for the Apple
computer, with minimal changes it is
capable of running on another system.

The Runge-Kutta Method

An exhaustive derivation on the
Runge-Kutta method will be omitted
from this article, but may be found in
most differential equations texts. The
general idea behind this method is fairly
simple. Let’s assume you're given the
following differential equation:

Equation 1

av/dx = Y' = f(X,Y)
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In addition you're given the initial
conditions:

Y =YnatX = Xn

With this information ooe can easily
compute the slope of the line tangent to
the solution curve (Y = g(XJ) at
(Xn,Yn). This will simply be equal to
f(Xn,Yn).

Now let's assume Xn is incre-
mented by some small value, Xi. We'll
call this new value of X, Xn+ 1.

Xn+1 = Xn + Xi

The problem now is to approximate the
corresponding Y value, Yn+1. In-
tuitively it should seem reasonable that
for a very small increment of X the
following approximation is true:

Equation 2
Yo+1 = Yo + KXn,Y)=Xi

eI . .
Editor's Note: = means approximately
equal to.

This is known as Euler's one-step
method.

Provided the curve in question was
linear |a straight line), the left and right
sides of the equation 2 would be exactly
equal. Obviously this is not true except
in the most trivial cases, where f(X,Y)
is equal to some constant. As a result,
it is necessary to replace the value
f(Xn,Yn) with a better approximation
of the slope between the points (Xn, Yn)
and (Xn+ 1, Yn+ 1), particularly if ac-
curacy is important. In effect this is
what the Runge-Kutta method does. It
uses a ''weighted average'' of slopes
within the interval Xn< = X < =
Xn+ 1.

The formula for the fourth-order
Runge-Kutta method using Runge’s
coefficients is as follows:

Equation 3

Yn4+1 2 Yn + MsXi

MICRO - The 6502/6809 Journal

where
Equation 4

M= (m0 + 2~m1 + 2=m2 + m3)
Equation 4a

m0 = f(Xn,Yn)
Equation 4b

mi1 = {Xn + Xi/2, Yn + (m0/2)«Xi)
Equation 4c

m2 = f{Xn + Xi#2, Yn + (Mm1/2)=Xi)
Equation 4d

m3 = (Xn + Xi, Yn + m2=Xi)

Note that f(Xo, Yn) in equation 2
bas been replaced by M in equation 3.
The value M is the ‘"weighted average”’
of the slopes. The computed values mo0,
ml, m2, and m3 are the slopes used to
compute M. Figure 1 jncludes a geo-
metric interpretation of these values.

Let’s summarize what we've ac-
complished so far. Given a first-order
ordinary differential equation and in-
itial conditions, we are able to itera-
tively approximate values of Y along an
interval of X.

Up to this point we have limited
our discussion to first-order equations.
Solving higher-order equations, how-
ever, js just as easy. In fact the Runge-
Kutta method described above is not
changed. The ability to transform a
higher-order equation into a system of
first-order equations js the key.

For example, let's assume you’re
given the following second-order
equation:

Equation 5
Y1 4+ Y1' + Y1 = sin(X)

Make the substitution



Sensible Software
The Utility People

Making Life With the Apple Il A Bit Easler

Just as “Apple Pascal” provides 3 "BAD BLOCK SCAN", DISK RECOVERY will do a
complete scan of your diskettes recording surfaces Damaged areas will be
“marked” as used in the disk directory so that no attempts will be made to
“WRITE" to a bad sector. The VTOC is completely rebuilt to accurately reflect

DISK RECOVERY
“THE SCANNER"

48K +, Disk Il BAD, USED, and FREE SECTORS, further insuring the mtegrity of the diskette A
Apple Il/Apple Il + complete report is generated advising the user of all corrections BEFORE the ob-
530 00 ject disk is altered A resulting "DISK MAP" is presented for your review. Flexibili-

ty of the program allows evaluation of NEWLY INITIALIZED DISKETTES as well as
Are you plagued with disk /O errors?  piISKETTES THAT ALREADY CONTAIN PROGRAMS ANDIOR DATA! The SPEED of
i ; analysis is unsurpassed - anly 18 seconds for a 16 sector diskette! DISK RECOVERY

22?: ctgr?c]g::gg% and safety pf-your is supplied In the revolutionary QUICKLOADER format which allows easy recon-
VG figuring to make 1t fully compatible with 13 sector and 16 sector dickettes as

This program is a must for all well 35 your SUPER-TEXT data diskettes! TREAT YOURSELF TO PEACE OF MIND
Disk II ownerst! KNOWING THAT YOUR PROGRAMS AND DATA ARE SECURE WITH.. DISK RECOVERY

SUPER DISK COPY IlI $30.00 MULTI-DISK CATALOG I $25.00

48K & DISK It required, APPLE (I or APPLE Il PLUS

Practically a2 "mini-DOS” in itself, SUPER DISK COPY I has
become the standard for APPLE disk utilities. SDC is a menu-
driven program that allows manipulation of al! types of files
under DOS 3.1, 3.2, and 3.3. SDC is the only disk utility
available for the APPLE that combines these features: 1)
COPY single files (integer, Applesoft, Binary, or Text), 2) COPY
DOS, 3) COPY entire disk, 4) UNDELETE deleted files, S} Op-
tional "INIT” of copy disk, 6) REPLACE illegal characters in
filenames, 7) FIX filesizes, 8) Use of DOS and directory sectors
for up to 13 K additional storage, 3) ALPHABETIZE filenames
in diskette catalog, 10) LOCK or UNLOCK files, 11) PLOT of disk
usage, ang 12) Optional rearrangement of files so that they
occupy contiguous sectors for improved access times, SDC il
now supports the APPLE wildcard character “=" in file
specifications. ‘SDC IIl makes tne conversion to 0OS 3.3 less
painful (than MUFFIN) and also allows files to be transferred
back to DOS 3.2 since both 13 ang 16 sectored disks can be
accessed at the same time.

48K and DISK Il drive required, APPLE il or
APPLE (I PLUS

MDC is a very fast, machine-language database program
designed specifically for keeping track of the contents of
your APPLE diskette library, MDC INl requires only seconds to
read FILENAMES, FILETYPES, FILESIZES, number of free sec-
tors remaining on diskette, and actual volume number from
each of your diskettes. Both sides of a diskette can be loaded
and assigned to the same DISK IDg. MOC Il supports use of a
two-character CLASSIFICATION field that can be used to
group games, urtilities, and other types of related files
together. MDC li{ supports a fast Shell-Metzner sort on any of
the five database fields. A unique "LIST MASK” provides a
powerful search capability for Interrogating the database
for specific information. A “FLIP DOS” command allows MDC
Il to read directories from DOS 3.1, 3.2, and 3.3 disks and to
store the resulting database on either a 13 or 16 sectored
disk.

N

Sensible Software
6619 Perham Drive Depl. MO
West Bloomfield, Michigan 48033
313-399-8877
For a complete catalog, send
$1.00, refundable with your first purchase.
Visa and MasterCard welcome.
Please add $1.25 postage and handling per diskette.
APPLE is a registered trademark of APPLE Computer Company
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Equation 6

Y% = T

From this substitution you acquire the
following system of first-order
equations:

Equation 7
Y1 = Y2
Equation 8

Y2' = — Y1 — Y2 + sin(X)

Our intention is to approximate the
values Y1 and Y2 along a specified
X-interval. This requires us to use the
Runge-Kutta method twice for each X
value. In particular, Y1’ (equation 7) is
essential for approximarting Y1.
Likewise, it would be impossible to ap-
proximate Y2 without Y2’ {equation 8).
This same procedure may be extended
for higher-order equations.

The above example is straight-
forward. Nonetheless, complications
may arise in the way in which these
first-order equations are coupled. For
instance, we could have a system of
equations whercby some derivatives
are functions of other derivatives. In
this case, the order in which the
derivatives are calculated becomes im-
portant. Further explanation of this
problem is beyond the scope of this ar-
ticle, and left to the reader.

Program Implementation

As with all programs, it was first
necessary to determine exactly what
the program was to accomplish. After
careful consideration I decided to have
the program compute Y1 and Y2
(=Y1') along a specified X-interval.
These values would then be printed in
tabular form. As you know, tables of
numbers do not readily reveal the be-
havior of functions as well as graphs.
Consequently, [ decided that the values
Y! and Y2 would be plotted adjacent to
the table.

The finished program (see listing) is
divided into three main parts — intro-
duction, calculations, and printout.
Table 1 is a list of variables used in the
program.

The intreduction (lines 100-225)
prompts the user for the parameters
used to compute the Y values. These
parameters include the number of first-
order equations, the X-interval, the
X-increment for calculations (Xi, equa-
tion 3}, the X-increment for printout,
and the initial conditions Y(1..N).

These initial conditions are then
sent to a subroutine (lines 800-845)
which saves X, Y(1), and Y(2} in three
arrays X( }, P1{ ), and P2( } for printing
at a later time. In addition, this sub-
routine will determine minimum and
maximum values for Y(1) and Y{(2).
These extremes will be necessary for
plotting.

Lines 300 through 410 include the
actual implementation of the Runge-
Kutta method. This will require some
explanation.

At the beginning of this section, X is
equal to XB (beginning of X-interval)
and the values Y(1..IN ) are set to the in-
itial conditions. When line 305 is ex-
ecuted, the derivatives P|1..N) are
calculated at the points (Xn,Y(1..N] |.
These are equivalent to m0 (equation 4a).

Lines 310 through 320 update
Y(1..N). First, the values Y({1..N] are
saved in the array YN{1..N). Then, the
values of the slopes F(1..N) are saved in
the array M(1..N). Finally, the values Y
(1..N) are updated so that ml can be
computed next.

Line 325 increments X by XI/2. At
this point Xn = Xn + Xi/2 and Yn =
Yn + (m0/2-Xi. Line 330 then calcu-
Jates mI (equation 4b). Lines 335
through 350 sum M(1..N} and update Y
so that m2 can be calculated next (line
355.

Likewise, lines 360 through 375
sum M(1..NJ. In addition, X is again
incremented by XI/2 (line 380}, and Y
= Yn + m2+Xi. M3 is calculated in
line 385.

Lines 390 through 400 actually
calculate the Yn + I values.

Line 405 checks to see if X is suffi-
ciently close to XP. If it is, then the

Figure 1: Slopes used by 4th order Runge:-Kutta method.

A% General

Y+ moXis2) -4/\ '
m

n o
m0

A
N IC
Yn + m2(Xl) /I/ IP
J
. M()
Yn + mi(Xir2) /-/Vr<n2 N

Xn Xn + (Xif2)

Xn 4 Xi X2

Table 1: List of Variables

E Index, first-order egs, 1..N

Derivatives of Y| J; ex. F{1] = Y{(1)’

Fl Tabbing factor Y(1)

F2 Tabbing factor Y(2)

I Index, initial conditions Y(1..I)
X-increment for calculations

X-increment for printout

Index, printout X(1..J), P1(1..J}, and P2(1..])
Sum of slopes for each first-order eqs. 1..N
Number of first-order egs.

N1 Minimum value of Y(1)

Minimum value of Y(2)

Printed value of Y(1)

Printed value of Y(2)

T1 Number of spaces right of col. 47 for plot Y[1}
T2 Number of spaces right of col. 47 for plot Y(2)
X X value along X-interval

Maximum value of Y(1)

Maximum value of Y(2)

XB Beginning of X-interval

XE End of X-interval

Y()  Value of Yn for first-order egs. 1..N

YI() Initial values of Y(1..N]

YN(} Temp. valuec of Yn for first-order eqs. 1..N
No. 46 — March 1882
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values X, Y(1), and Y(2) are saved by
the subroutine on lines 800 through 845,
10 REM TESXSEIIEUZEZIEININNCEESTESTZITSUZRAINEIREY
Line 410 compares X to see if XE §o :EH 13 ATH-I:RDEZR wusi;r(ur;: METHOD 8¢
: (o} M 58 DN E ¢ ]
(eqd of the' X-interval) has _been reached. AR e SR Mo iy i S i
If it hasn't then Yn+1 is calculated. 50 REM 8% 1"
3 &0 REM 3¢ WRITTEN BY R. WALKER (3 4
Upon reaching the end_ of the o e 1o byl gt e
X-interval, the results are printed. B0 REM ¥3ESSSTRSEEIEsuResEsess Rt ssst ey
90 DIM Y(S),YI(S),YN(S),F(S),H(5),XP (200) ,P1(200) ,P2(200)
The third main section, lines 500 e
through 700, prints the results that 100 REH st INTRODUCTION S88E08CRCE4ESST2TSRTRRBIRE
have been stored in arrays X(1..]}, 105 HOHE
P1{1 d P21 h ot 110 HTAB (&)1 PRINT *4TH-ORDER RUNGE-KUTTA METHOD"
.-J}, and P2{1..]), where | is the 115 HTAB (12)1 PRINT "FOR SOLUTION OF*
number of values stored. Lines 500 120 HTAB {9): PRINT “DIFFERENTIAL EQUATIONS”
% = ¢ 125 PRINT ; PRINT @ PRINT
déml‘gh }?OO prllnt_gcneral information 130 PRINT "ENTER SYSTEM OF FIRST-ORDER EQUATIONS®
about the solution. This 1is self- 135 PRINT *ON LINES 1001-1998, ¢
explanatory. However, note that line 1:2 ;:.ELT“’&;G‘I’:EE i e
L 3 - > a8
510 may be deleted for some printers. (55 TRl e aNe k- toaln
133 ROME
Lines 605 through 620 calculate the ::g \x’;:?nur)uma == R = =
2 « L L g
tabbing factors, F1 and F2, for plotting $70 INPUT "INTERVAL OF X (BEGIN,END)-— "3XB, XE
Y(1) and Y(2). These variables are used £7S INPUY "INCREMENT DF X (CALC)- =jIC
; 180 INPUT "INCREMENY DF X (PRINT)- "jIP
toAs<_:alc the plotted points so that the L5 PRINE 5 erctly SraTr i NAk L
minimum Y value falls on column 47 190 FOR I = 1 TO N
and the maximum Y value falls on col- 195 PRINT * Y("1Ij")"3s INPUT ®= “jY(I)
\rmn 79 200 YI(X) = VI
o 205 NEXT
210 XPi1) = XBiPf (1) = Y{(1):P2{1) = Y(2)1 REM FIRST PRINTED VALUES
j 3 H 3 215 J = §; REM NUMBER OF PRINTED VAlLUES
625Thedt36b316 hEadngll.S pnlgtcd bhylhne}i 220 X = XBs1XP w XBx REM INITIALIZED BEGININS X AND XP
an 0. Next, lines 635 throug 225 XP = XP + IP: REM NEXT VALUE TD BE PRINTED
685 print the table and plot the results. 2333 '
2 3
Columns 47 [h'rough 79 ar_e reserved for 300 REM $¢ CALCULATE YN+1 33ES98SSRESCROIBLIIEISEEN
the graph. T1 and T2 (lines 655 and 305 GDSUB 10001 REM CALCULATE HO FROM (XN, YN) (Continued)
660) are the amount of spaces to the

fyou’re serious about programming, you need

to set all your utilities together in one place —
inside your Apple. The Inspector comes on an
Eprom that simply plugs into the D8 socket, or on
a disk ready to merge with Integer Basic for
automatic loading on boot. Either way, it stays at
your fingertips, ready to call without disturbing
your current program.

he Inspector puts you in total control of both
memory and disks. You can search forward
and backwards, edit, read nibbles,
map disk space, dump the screen
to 4 printer, examine every secret

of your Apple. Use The Inspector
to repair blown disks, undelete
files, input “illegal” commands,

WHY YOU NEED THE INSPECTOR.

read and alter files, locate strings in memory or on

disk. The uses are endless. The manual, alone, is an
education. And it’s always zhere when you need it.

You need the most powerful disk and memory
utility available for your Apple. You need the
Inspector.

See your local dealer, or order direct for just
$49.95. Mastercard and Visa holders order
toll-free, 1-800-835-2246.

S AATA

OMEGA MICROWARE, INC.

222 SO. RIVERSIDE PLAZA
CHICAGO, IL 60606
312-648-1944

Apple s 2 negisiered teademack of Apple Compnier, Inc
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310
315
320
328
330
335
340
345
350
355
350
365
370
375
380
3as
390
393
400
4038

410

420
500
505
S10
515

520
325
530
535
540
5435
550
580
365
570
S75
Seo
585
590
595
400
405
610
615
&20
623

633
&30
643
650
&55
660

&70
&75

&80
&85
&90
&95
700
703
710
aoo
803
810
B15
820
623
830
B3S
840
84S
850

1000
1001
1002
1100 F(1) = Y{(2):
1200 F{2) =
1999

FOR E = { TON

YN(E) = Y(E):M(E) = FIE):Y(E) = YN(E) + IC 8 F(E) / 2
NEXT

X=X+ IC/ 2

BOBUB 10001 REM CALCULATE M1 FROM (AN+IC/2, YN+ (M0/2) 21C)
FOR E =1 TON
MCE) = M(E} + 2 8 FUE): REM (MO+28HM1)

Y(E) = YN(E) + IC & F(E) 7/ 2

NEXT

GOSUB 10001 REM CALCULATE M2 FROM (XN+TIC/2,YN® (M1/2) 8IC)
FOR E = 1 TO N
M(E) = M(E) + 2 8 FUE)s REM (MO+28M1+28M2)

Y(E) = YN(E) + F(E) & 1IC

NEXT

X = X 4+ I1C /2

BOSUB 1000r REM CALCULATE M3 FROM (X+1IC, YN+ (M2)81C)

FOR E = 1 TD N
Y(E) = YN(E) + (M(E) + FLE)) % IC / &1 REM CALCULATE YN+1
NEXT

IF ABS (X - XP) < .0001 DR X > XP THEN BOSUB BCO:
{—— NOW SAVE VALUES

IF X < XE BOTO 300

REM CLOSE ENOUBH

415 1

REM ¥$ PRINT RESLULTS SS2SRESRAEERREEEEEELLALE

PRINT CHRS (4);"PR®1™

PRINT CHRS (9);°B0N": REM NOT REQUIRED ON SOME PRINTERS

PRINT : PRINT "4TH-DRDER RUNSE-KUTTA SOLUTION TO THE FOLLOWING 1ST-OR
DER SYBTEM: "

LIST 1001, 1998

PRINT "INITIAL CONDITIONS:"

FORE =1 TD N

PRINT ® Y(";Ef"$= “jYILE)

NEXT

PRINT

PRINT "X INTERVAL "3;XB3“ TO *jXE

PRINT ~X INCREMENT (CALC)= "j1IC

PRINT “X INCREMENT (PRINT)= "3 IP

PRINT

PRINT =Y{1) MIN= “;NI1

PRINT “Y(1) MAX= "[Xi

IF N = { BOTD &00

PRINT

PRINT "Y(2) MIN= "yN2

PRINT *Y{2) MAX= “yX2

PRINT

IF X{ = Nt THEN F1 = O BOTD 415

F1 = 32 / (%1 — N1): REM TAB FACTOR FOR Y(1)
IF X2 = N2 THEN F2 = O: BOTO 625

F2 = 32 / (X2 - N2): REM TAB FACTOR FOR Y(2)
PRINT ~ X YL v(2)
ND Y(2)"

PRINT ™

PLOT Y(1) A

FOR I = 3 TO J
PRINT XP(I)j
HTAB (15)1 PRINY P1{I)}

IF N < > 1 THEN HTAB (31):
TL = INT ((P1(X)} — N1) ¢ F1)
T2 = INT ((P2(1) — N2) % F2)
IF N = 1 THEN POKE 34,T1 + 47x PRINT "1": GOTO 68S
IF T4 < T2 THEN POKE 36,TL + 473 PRINT "1";: POKE 36,T2 + A7x PRINT
w24, @OTD 485
IF T2 ¢ TL THEN POKE 36,T2 + 471 PRINT "2%j;: POKE 36,71 + 47: PRINT

wyvy GOTO &89
POKE 3&,T1 + 47: PRINT “s8*

NEXT
PRINT 2 PRINT
PRINT CHRS (&) PR#O"

END

PRINT P2(1)g

]
REM ¥t SUBRDUTINE— SAVE X, Y(1), AND Y(2) s¥IX
J = J « 1r REM COUNT NUMBER OF ORDERED PAIR TO BE PRINTED
XP(J) = INT (X & 10000 + .5) / 10000:P1(J3) = Y{1)1P2(J) = Yi2)
IF P1¢(J) < W1 THEN N1 = P1(J)>x REM COMPARE FDR HMINIMUM Pi
IF PAGJ) > X1 THEN X1 = P1(J)1 REM COMPARE FOR MAXTIMUM P1
IF N = { BOTD BA4O
IF P2(3) < N2 THEN N2 = P2(J): REM CDMPARE FOR MINIMUM P2
IF P2¢J) > X2 THEN X2 = P2(J)1 REM COMPARE FOR MAXIMN P2
XP = XP « 1P: REM INCREMENT XP BY IP
RETURN
t

REM s SUBROUTINE- FIRST DRDER SYSTEM s8sstss¥

REM EXAMPLE PROBLENM

REM Y1*’ + Y1° + Y1 = SIN{X)
REM (EQ. 7)
- Y1) = ¥(23 +

tEQ@. 5)

SIN (X): REM (EQ- B)

RETURN

No. 46 - March 1982

right of column 47 that the points Y{1|
and Y(2) should be plotted. Lines 670
through 680 determine which value
{Y{1) or Y(2 ) should be plotted first. If
Tl = T2 then an asterisk will be
printed in this position {line 680).

In Applesoft, the HTAB command
does not seem to work for any value
greater than 40 when using a printer.
This is the reason for using the POKE
command in lines 665 through 675.
Lines 650 and 665 are used to handle
first-order equations, in which Y(2) is
not calculated or plotted.

Program Operation

Operation of this program is
straightforward. To illustrate this, we
will solve equation 5 (mentioned
earlier). But first, let’s relate this equa-
tion to some physical phenomenon.

The movement of a suspended
mass-spring system obeys this equa-
tion. Let's assume we have an object
suspended from a spring to which we
are applying a force. Furthermore,
assume that there exists a dampening
force which is proportional to the
velocity of the mass. This dampening
force is usually exerted by a dashpot
mechanism. The general equation then
becomes:

Equation 9

maY" + c+Y' + K«Y = FX)

where,

Y"” = acceleration of mass

Y’ = velocity of mass

Y = position of mass

m = mass in slugs {1bm/32)

¢ = dampening constant (1bf/ft/s)

k = spring constant (1bf/ft)
F(X) = external force

Now equation 5 has physical
significance. It describes the move-
ment of a mass-spring system where:

m = 1 slug (32 1bml)
¢ = 1bf/ft/s

k = 1bt/ft

F(X) = sin(X)

Note that X is actually time in seconds.

Once the program is loaded, it is
first necessary to delete lines 1001
through 1998. This clears the system of
first-order equations. Next, the new
system of first-order equations will be
entered on these lines. In this example
equations 7 and 8 would be entered as
shown in the listing, lines 1100 and
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1200. Lines 1001 and 1002 are for
documentation purposes. Now we are
ready to run the program.

In this example the number of first-
order equations will be two. [Y{1) and
Y(2) will be calculated in the X-interval
O through 7. Next, the increment for
calculations will be set to 0.1. In
general, the smaller the value of IC, the
more accurate the calculations. How-
ever, for this program IC should be no
smaller than 0.001. This will prevent
excessive roundoff errors when calcu-
lating X and will also shorten the run
time.

The next value requested by the
program is the increment at which we
would like X, Y(1j, and Y(2} to be
printed. The value 0.2 was selected for
this example. We are now ready to
enter the initial conditions.

In this example the suspended ob-
ject will start at rest. Thus Y(1) {posi-
tion) will be entered as zero. Likewisc
Y{2| {velocity] will be entered as zero.
In less than a minute the printer will
begin printing the results.

One important item should be men-
tioned concerning the graphs of Y(1)
and Y(2. Except in special cases, these
two graphs arc not superimposable, for
two reasons. First, the values Y|1) and
Y(2} are not scaled equally. Second, the
graphs have been translated along the
Y-axis, so the points Y{1)=0 and
Y{2) =0 will not be plotted at the same
location on the paper.

As mentioned earlier, many ordinary
differential equations are difficult to
solve and do not yield a solution in a
closed form. The above example, how-
ever, is easily solved and does yield a
solution in a closed form. Without
showiog the intermediate steps, the
particular solution to equation 5, given
the initial conditions, is as follows:

1 - ¥x
iy=—@a s;‘n(g)+
V3 2

- Yox V3
e cos (2_x) - cos(x)

!

Using this closed form of Y(1}, I
have calculated Y(1) at various points
along the same X-interval specified in
the sample run above. Table 2 com-
pares the values of Y(1] attained by
using both methods. In addition, the er-
ror introduced by using the fourth-
order Runge-Kutta method has been
calculated to four significant digits.

18

Tabje 2: Comparison Y(1) (Runge-Kutta Method) with Y(1) (closed form).

X YR YC %ERROR
0 0 0 0

0.2 1.26418842E-03 1.2641776E-03 0.0009
0.4 9.52598452E-03 9.5260127E-03 -0.0003
0.6 0.0300806999 0.030080796 -0.0003
0.8 0.0662560792 0.066256253 —=0.0003
1.0 0.119397604 0.119397847 -0.0002
2.0 0.566721104 0.566721202 0.0000
3.0 0.865638477 0.865637729 0.0001
4.0 0.500521919 0.500520853 0.0002
5.0 -0.358252617 -0.358252752 0.0000
6.0 -0.962461007 —-0.962459781 0.0001
7.0 -=-0.728262772 -0.728261216 0.0002

% ERROR = 100 « (YR — YCYYC
where,

YR = Y(1) calculated by Runge-Kutta
method

YC = Y(1) calculated by closed form
Table 2 demonstrates that the

fourth-order Runge-Kutta method for
solution of ordinary differential yields

very accurate results, with minimal et-
fort. Por those intexested in the deriva-
tion of this method, the references
listed below should be consulted.

References

1. B. Carnghan, H.A. Luther, and J.O.
Wilkes, Applied Numerical Merhods,
Wiley, New York, 1969.

2. W.E. Boyce and R.C. DiPrima,
Elementary Differential Equations,
Wiley, New York, 1977.

MACRO"

Features:

An Apple™ + a card reader +

= the answer for

test scoring! e

SCORE interfaces your Apple with any of three card readers
(Chatsworth, HEI, or Scan-tron™) to permit truly automated test scoring.

« Complete test statistics and frequency distributions
¢ Comprehensive item analysis

» Individualized student feedback

¢ Cumulative record keeping (gradebook) capabiiities
» Input from card reader, lile, or keyboard

e Extraordinary ediling capabilities

¢ Easy to use. menu-driven routines

¢ Fast, machine-language processing

¢ Complete documentation in piain English

H you're in education and have an Apple you need SCORE!

Scientific Software Associates, Ltd.
P.O. Box 208 » Wausau, WI 54401 » (715) 845-2066

Dealer inquuiries invited.
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DOS FOR AIM-65: °499.°
COMPLETE!

INSTANT EASY ACCESS TO YOUR AIM-65 PROGRAMS!
MANIPULATE OBJECT FILES AT THE TOUCH OF A KEY.
NEW BYTE-DOS DISC OPERATING SYSTEM.

153K BYTES ON-LINE. INEXPENSIVELY!

BYTE-DOS COMMANDS

® FORMAT - Prepares New Disc

e BAD SECTOR SCAN - QC’s Disc
o DUMP - RAM File to Disc

® LOAD - Disc File to Ram

® LIST - Prints Disc File Names

® ERASE - Eliminate a File

® UNERASE - File Recovery

® RENAME - Rename a File

® COPY - Copy 1 File

® TRANSFER - Copy Complete Disc
® KOMPRESS - Optimizes Disc Space

AND MORE!
IT'S EASY AND FUN TO USE!

BYTE MICROSYSTEMS

@) R P (o] R A T | @] N

SEND ME THE FULL STORY!

1477 ELKA AVENUE, SAN JOSE, CA 95129 408/446/0559

. Name
@ BYTE-DOS OPERATES WITH THE AIM-65 MONITOR, - Company
BASIC, ASSEMBLER, EDITOR, PL/65 AND FORTH. T Al
ACCESS IS THROUGH PROGRAM 1/0 AND F1-F3 KEYS. . _
BYTE-DOS SUPPORTS ONE OR TWO 5% OR 8” : City State Zip
FLOPPYS! : O home
- Telephone O work

® BYTE-DOS $499 SYSTEM [INCLUDES DISC CON-
TROLLER CARD, TEAC FD-50A DISC DRIVE (153K
FORMATTED BYTES), BYTE-DOS SOFTWARE SYSTEM,
CABLES, CONNECTORS, MANUALS. COMPLETE! JUST
PLUG IT TOGETHER AND USE!

AIM-~65 is a trademark of Rockwell International
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[ i own an AIM-65.
- [ I'm thinking of buying an AIM-85.
* [] Send full BYTE-DOS Data.
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(¥\Uersallriter & APPLE II:
The Keys to Unlimited Graphics

DRAWING TABLEY

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

-
- — =

UNIQUE OFFER

See VersaWriter at your local dealer and
pick up a copy of our demonstration
disk. The comptete VersaWnter hardware
ard software package is o reol bargain

at §239. For more information call or

write:

GRAPHICS SOFTWARE

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

EZ PORT GAME
1/0 EXTENDER
FOR APPLE I

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 |/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 plugs 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'l
run the program because the |/0
device is plugged in backwards or is
‘off by a pin'.

Sound tamiliar?

WHAT IS EZ PORT?

EZ Port is a specially desighed exten-
sion unit for the Apple game (/0 port.
It's a board with a socket and a two
foot long cable which plugs into the
internal [/0 port. You attach EZ Port
wherever you preter on the outside-
on the side, the back, or on top.

EZ Port has a ZIP DIP Il 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 18-pin plug until you switch,
so all the connectors will last ionger,
loa!

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 0Old Conejo Rd. Suite 104
Newbury Park, CA 91320
(805) 498-1956

Dealers inquiries welcome.

Apple and Apple |l are registeresa tragemarks
ol Apple Computer, Inc.

ZIP DIP Is a ltademark ol Textool Progucts, Inc

Versa Lomputing. inc.

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

Interpolating Polynomial

Use this routine to fit a curve to
your data. Runs on any machine
with floating point BASIC.

Paul H. Muller
331 Mackay Ave.
Ventura, California 93004

Technical literature today ix crowded
with undocumented correctjon cocffi-
cients or ‘flywheel factors.'” They arc
the interfacc between theory and the
real world. If they were casily under-
standable, then they would be logically
derived with an appropriate explanation.

The problem facinyg scientific pro-
gramumers is the reduction of such crmn-
pirical data to a rcadiiy usable mathe-
matical fupction. Many graphs or
tables that appear in the literature are
resolved by using the standard twech-
nigues of analytical geomewry and
statistics. But therc are some which
will make you a candidate {for the rub-
ber room. Fortunately, there is a
mathematical tool called the Legrange
interpolating polynomial which can he
used to approximatc even the most
bizarre-looking functions. It is a tech-
nique that requires less than 1K of
memory, yet will produce surprisingly
accurate results.

The Legrange polynomial iz hasad
on the idea that by knowing the coor-
dinates of n number of points, you can
deducc the coefficients of a polynoniial
of n-1 degree whicl must pass through
thosc coordinates. That polynomial can
then be used to estimate the value of
the function berween the known points.

Usc of the Legrange polynomial can
be illustrated by the interpolation of
the sine funcrtion of any angle between
0 and 90 degrees, given the actual sines
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for just four angles. Of course this
technique will work with any set of
data and is not limited to the approx-
imation of trigonometric functions. For
this example, assume you know only
the following:

Degrees (x) Sine (y)
0.0 0.0
30.0 0.5
60.0 0.866025
90.0 1.0

For any other angle, designated x°,
the sine function for rthat angle,
designated y', can be estimared using
the Legrange polynomial as follows:

y =y L + Y, |—) + Y Le + ... ¥n |—n
In this case: !
G = 0.0 y, = 0.0
Xy = 30.0 ya = 0.5
xy = 60.D yy = 0.866025
xe = 90.0 ya = 1.0

For this example, we will find the
interpolated value of the sine of 45

A more concise way to define the
value of Lj uses the product sign
as follows:

n

T

=1
i#)

(X" —xj)
Lj =
(xj—xp)

Thus to arrive at a value for y':

y' = 0(—0.0625) + .5(.5625) +
866028 (.5625) + 1 (—0.0625)

y" = 0.7059

The actual value for the sine of 45
degrees is given in most references
as 0.7071, giving an error of 0.0012 on
the interpolated value. The sine value
for other angles could be similarly
estimated.

Listing 1 is a BASIC program which
automares the Legrange technique. The
program was originally written for an
OSI Superboard, but should run on any
BASIC system with only minor modifi-
cations. The maximum number of

degrees. Thus, x' = 45.0. known coordinates that can be entered
into the program is arbitrarily sct at 25,
Where 1 =1 to i, Ly is calcualted in - but more can be accommodated by
figure 1. changing the dimensioned size of the X
—
Figure 1
{x' = Xq) [X' =~ x5l X" —X4) [45-30) (45-60) [45-90}
I, = - = - = —0.0625
i._X[ - Xz! in —X‘}JI [X: —X.g) { O-";O‘ | 0‘60) ‘ ()'90}
X =) X =] (X =X (45- Q) [45-60) {45-90)
L, = = = 0.5625
iXa—Xyi (X2 — Xa) [X2 = Xe) {30~ 0} 130-60) 130-90)
[x" —x (%" =%, [x' —x.4) (45~ 0} (45-30) |45-90)
L = = = 0.5625
ixa—x:) [x3—%) x5 — x4} [60- 0 160-30) (60-90}
(%' = x:) (X' — %) X' = X4) (45- 0} {45-30} (45-60)
Ly = = = —0.0625
ll.\'.; —X;} [X.;—Xz] {XA—XS} (90‘ 05 190—30] ‘90-60}
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and Y strings, and by changing the
““TO" value in the data entry loop. The
program in listing 1 consumes 930
bytes, and will min in about 12 seconds
on the 6502-based Superboard when 25
data points are used.

The program first queries for the x,y
coordinates of the known peoints. Any
number of pairs up to 25 may be
entered. To get out of the data entry
routine, simply input END,END in
rcsponse to the query. The program
then asks for x', and displays the inter-
polated value y’ a few seconds later. To
generate another interpolation, enter R
in response to the program query.
Entering E at this point will exit the
program. To change or add data points,
the program must be run from scratch,
The results of running the sine inter-
polation example are shown in the
sample run.

There are a few guidelines to follow
for best results. It is essential to under-
stand that the program gencrates a
polynomial that will exactly interscct
only the given points. The assumption
is that the interpolated points will
closely (but not exactly) fit the curve of
the unknown function. When using the

program to emulate a graphical fly-
wheel factor, it is best to plot a few in-
terpolated points on the same graph to
see how well the program is predicting
the actual values. You may need to ad-
just the data points to achieve a2 more
precise fit. The more rapidly the instan-
taneous slope of a function changes,
the greater the number of data points
needed to obtain a good interpolation.

Take a piece of graph paper and
draw a smooth continuous function,
freehand. (Only one value of y for each
x; no fair doubling the curve back on
itself!) Take about four coordinates
spaced equally along the curve and
enter them into the program. The inter-
polations for intermediate values will
surprise you with their accuracy.

This program is intended only to
demonstrate the basic method of using
the Legrange polynomial. It can be easily
adapted as a subroutine for larger pro-
grams where the known points could
be taken from DATA statements.
There are intriguing possibilities for
systems with advanced graphics. Also,
integrals and roots may be estimated
for functions where there are only a few
known data points.

Sample Run
RUN

LEGRANGE POLYNOMIAL

ENTER X1, Y1
0,0

ENTER X 2, Y 2
30,.5

ENTER X3, Y3
60,.866025
ENTER X 4,Y 4
90,1

ENTER X5, Y5
END,END
ENTER X' 45

Y’ = 0.705889
RUN AGAIN OR EXIT? R

ENTER X' 25

Y' = 0.423322

RUN AGAIN OR EXIT? E
END

H ']
Gosub International, Inc.
GOSUB’S MX80/70 Friction Feed Kit $49.95 ppd 80 SPACE RAIDERS
S e fe il T A SR = Starship Simulator and Combat Game
. Uii y?ﬁ,%w}ffm,gﬁfnad Doesse NZ?’L",?:?:‘;M.ZQU‘W:; » This is the most rea)istig co?lgal sptace sirlnulaéion availa_g:e for any
computer system anywhers! Operator is placed in a rapidly moving
PRINTERS PRINTERS PRINTERS ship looking out through a window Into the depths of space.
EPSON MX80...8545 ppd EPSON MX100...$825 ppd Thousands of stars appear in the distance and part toward the screen
edges as lhe ship flashes past. Forward and aft views available at any
THEPRINTERSTAND ... ...... .. ....cciiiuin.. $29.95 time. Accurate celestial navigation using both XYZ and spherical
SAVE MONEY AND SPACE—Holds aimost any priater that uses coordinates! Comment from Aug. ‘81 80 Microcomputing: "‘May be the
9Y2''-size paper or forms. Made from %" acrylic, allows 3'' of paper ultimate Star Trek-lype game and, possibly. the most complex m'CT?‘
ot forms 10 be stacked under printer. Great for use with bottom load compuler game ever attempled™! Fast aclion graphics never stop!
printers! Fits MX80/70-Microline 80's BASE 2-850 Bytewriter-1 and Model 1/Level 2/18K $24.55
many more!
AUTHORIZED DEALERS FOR THE GOSUB FRICTION FEED KIT 0
USA-—Alplne Computer CGentar, 2526 S. Alpine Rd.. Rockford. Ill. S FTWARE
&1:0&, k(&15{/\,229-0200: OMEGA MelgroEs),(As%l‘%r\‘ll\/est Mcichigan St..
waukee, WI 53208, (414) 533-6088: : 181 Commercial
St.. Sunnyvale. CA 94086, (800) 538-8559/CA, (408) 737-7111. Sps e fox 1he VIC 20 anal Cetar Qompuler
—See Slragegy Simulations for the TRS-80
CANADA—MIicrowest Dlst. Ltd., 1940 Larson Rd., North Van- WARRIOR—H head el | h
couver, B.C., Canada VIM 2Z8, (604) 988-0998 or 9B8-6877. —Hhead 1o head combal in a game where you and your op-
panent are the rulers of warring city-states, each trying to destroy ihe
AUSTRALIA—Computer Campus Pty. Ltd., 11 Bundle Street, Kent other. You decide how many of your population wil be warriors,
Town, South Australia, 5067, ph. 08.424826, telex 88156. farmers, factor workers, and scholars. $9.95
STRATEGY SIMULATIONS FOR THE TRS:-80
YAHTZEE| $10.85
MERCEN.ARY PARCE SP.ACE MER.CH_ANT GAME PACK #1 Quarter Horse and Yattzee . $14.95
Command a mercenary army., Build an Empire in the stars. QAME PACK #3 Warrior and Space Merchanl . $14.95
Decide the number of men, Choose your cargo, means of
lype of weapons, armor, air shipping. and security. Risk
suppori, mecical aid and pirates, ion storms, engine Kansas residents add 3% sales tax
transports. Batile the enemy failure and other hazarcs All prices subject to change withoul nolice
in jungles, underwater, on while you try to become a FREE CATALOG UPON AEQUEST
moons and in space. Space Merchant. (TRS'Bol')Se:‘;[aﬁ:‘;‘iaﬁ‘:sﬁ‘n Iﬁggy Cotp.)
{34 players) (1:6 players) SEND CHECK OR MONEY ORDER
TRS-80L2/16K ........ $18.95 TRS-80L2M18K......... $9.85
Gosub Int'l,, Inc. GOSUB International (New England Divislon) GOSUB
501 E. Pawnee, Suite 430 P.O. Box 2566 P.O Box 275
Wichita, KS 67211 F(amlngham] MA 01701 Wichlta, KS 67201
(318) 285-9859 (add 5% sales tax) (316) 265-9692
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Listing 1

10

20

30

40

50

60

70

80

90
100
110
120
130
140
150
160
170
180
12
200
210
220
230
240
250
260
270
280
250
300
310
320
330
340
350
360
370
380
3%
4CO
410

Rote

REL #%*%® 1EGRANGE INTERPOLATING TOLYNONMIAL *#«w
REL «»*#s BY PADL M, MULTER - JULY 1981 *nn
DI X(25),Y(25)

X=0

PRINT

PRINT" LEGRANGE POLYNOMTALY
PRINT

POR I=1 TO 25

PRINT" ENTER X";I;%,"3"Y";I
INPUT XS,Y3

IF X@="END" THEN 160
X(I)=VAL(XS)

¥(I)=VAL(YS)

N=N+2

NEXT X

PRINT

PRINT

INFUT" ENTER X'";XP

F=0

FOR I=1 TO N

S=1

D=1

FOR J=1 T0 N

IF J=I THEN 270
S=5¥(XP-x(J))
D=D*(X(I)-x(J})

¥EXR J

L=S/D

#=F+(Y(I)*L)

NEXT I

FOR I=l TO 5

PRINT

NEXT I

ERINTY Y! =';F

PRINT

ERINT

INPUT "RUN AGATN OR IXIT";C$
IF CS="R" THEN 160

IF CS="E" TUEN 410

GOTO 350

EYD

:  VAL(XS) converts the string varisble Z3 to its

numericel value
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WHEN DID WE ORDER IT?
WHERE IS IT LOCATED?
HOW MANY DID WE BUILD?

WHAT IS MY INVENTORY WORTH?
WHAT ARE MY PRODUCTION COSTS?

ANSWER THESE QUESTIONS
AND MORE
WITH

KEYSTONE DATA'S
INVENTORY MANAGEMENT SYSTEM

» BILL OF MATERIALS PROCESSING

e AUTOMATIC OR MANUAL REORDERING
¢ REVIEW OF DAILY ACTIVITY

s MATERIAL & LABOR COSTING

e DISTRIBUTED PROCESSING CAPABILITY
¢ REMOTE SITE COMMUNICATIONS

¢ LINE ITEM CROSS REFERENCE BY —

ASSEMBLY
VENDOR
PART TYPE

« COMPREHENSIVE USER’S MANUAL

AVAILABLE FOR
HDE DISK SYSTEMS

CONTACT —

EYSTUNE

DATA CONSULTANTS, INC.

CUSTOMER SERVICE
P.O. BOX 606
YORK, PA 17405

717 -848-5666

MEMBER:
York Area Chember of Commerce
National Federation Independent Businesses (N.F.I.B.)
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SIN(X)

The Hard Way

Microsoft BASIC uses a series
expansion formula to calculate
the sine of an angle. The logic
of this machine language
routine is emulated here in a
BASIC program.

Earl Morris
3200 Washington
Midland, Michigan 48640

Nearly every BASIC interpreter has
built-in trigonometric functions. A
simple call, Z =SIN (X], magically pro-
duces the sine of the angle X. This
function is very useful in plotting in-
tricate patterns and in garoes for find-
ing the trajectory of phasers, rockets,
bombs, and the like. This article probes
the algorithm used by Microsoft BASIC
to calculate the sine function. A way to
increase the speed of the sine routine is
suggested if some loss of accuracy can
be tolerated.

Before we look at the programming,
we must understand the mathematics.
The sine of X is defined by an infinite
series expansion.
BINGG = X - ¥ B

g8l &4 71,4l

to infinity

This equation is valid for all values of
X, but the equation has an infinite
number of terms. It is difficule, even for
a computer, to add up all the terms.
Any desired accuracy can be obtained if
enough terms in the series are used.
How many terms are enough? The
answer depends on the magnitude of X.
The series converges quickly for small
values of X, but more slowly as X
becomes larger. If X < < 1, then X to a
positive power rapidly becomes vanish-
ingly small. For example if X = 0.1,

24

then X2 = .001 and X5 = .00001. All
the terms except the first can be
ignored, leaving

SIN(X) = X

This simplest approximation begins to
fail as X is increased above .4. The
following table shows the actnal values
of sine for small X.

SIN (.05) = .04998
SIN ( .1) = .09983
SIN ( .2) = .19867
SIN { .4) = .38942

If X = 1, then in the series expan-
sion all the terms X°=]1. However,
each higher order term is becoming
smaller due to the N! in the denomina-
tor. In the 5th term, 9! = 362880 so
that this term adds 1/9! = .0000027 to
the sine. Higher order terms can cer-
tainly be ignored.

If X>>1, then the X* in the
numerators can also be large. If
X = 10, then the 5th termx becomes
1,000,000,000/362880 and beyond the
ability of my pocket calculator to carry
enough significant decimal places.
Eventually the N! in the denominator
will be greater than the X" in the
numerator and any further terms will
become insignificant. However, every
term in the sum must be calculated to
be accurate to as many decimal places
as you wish in the final sinc value. For
large values of X, this becomes im-
possible in 2 practical sense.

Since the sine is a periodic function,
several tricks are used to shorten the
amount of calculation involved. Large
values of X can be avoided by using the
trigonometric identity SIN (X + 2n} =
SIN (X). That is, any angle greater than
one revolution can be reduced by
multiples of 2rn without affecting the
sine. Thus the argument X can always
be reduced to Jess than 6.28 or 2n.
Using the additional relationship SIN
(X) = SIN (r/2 —X) the argument can
be further reduced to ~n/2 < X < n/2.

MICRO - The 6502/6809 Journal

Thus the sine of any angle can be ex-
pressed as the sine of an angle between
—90° and 90°. Since X must always be
reduced to less than 1.57, the sine can
be calculated to better than six-digit ac-
curacy by using only the first five terms
of the infinite series.

The form of the sine equation given
above is fine for human use, burt a little
rearranging is necessary for an efficient
computer routine. First 4 change in var-
iables is made by substituting ¥ =
X/2n.

5!

4 @nYpP

SIN(X) = 2rY _<2"_|Y)’
31

_(2nYy +(2nY)°

7 9!

Then, substituting the numerical value
for m and evaluating the factorials gives

ATY 4B Y 4 CFYE 4
D*Y’ + E*Y®

SIN (X) =

6.2831
—41.3417
81.6052
—76.7058
42.05869

mooOm>»
AT

Again, for the benefit of the computer,
the equation is rearranged to give
SING = Y(A+YZ(B+YZ(C+Y?
(D + Y2 (ER)

This rather strange equation is very
neatly solved by a programming loop.
Starting with the innermost value E,
the next term is always found by multi-
plying by Y? and adding the next con-
stant. This procedure is repeated for as
many terms in the series as are desired.
The final step is to multiply by Y.

Following is a BASIC program to

calculate the sine of an angle by the
logic described above. The value found
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is compared to your built-in sine
routine. The two should be identical.

Lines 60 to 110 divide the argument
by 2n and take the fractional part of the
answer. This reduces the angle to less
than one revolution. Lines 120 to 220
reduce the angle to between —90° and
+90°, The reduced argument is stored
in A4 while its square is stored in A8.
Lines 260 to 350 add up the terms of
the series expansion. The number of
terms added is controlled by the
variable B1.

With some sacrifice in accuracy, the
sine routine can be quickened by com-
puting fewer terms in the series. In the
BASIC program this is done by changing
the loop counter from ‘“4’’ to ''3"' and
deleting the next piece of data
(39.7109}. The loop counter can be
decreased to 2 and then to 1 with fur-
ther loss of accuracy. Table 1 was
generated using from one to five terms
in the sine equation.

Note that the worst loss in accuracy

(X) 5 4
-1 .09983 .09983
4 .38942 .38942
.8 71736 71736
1.2 .93204 .93203
1.5 .99749 .99740

Table 1

Number of Terms in Equation

3 2 1
.09983 .09983 .1000
.38942 .38933 .4000
.71740 71467 .8000
.93274 .91200 1.200

1.00078 9375 1.500

curate to better than 1%. For most
games and even plotting high-resolution
patterns, this accuracy is sufficient.
However, you will not increase the
speed of your program by using this
BASIC program to calculate sines. If
you understand the logic of the
machine language sine rourine, you can
relocate it into RAM and change the

The BASIC program follows exactly
the same logic as the machine sine
routine in OSI ROM BASIC. The
variables Al and A2 correspond to the
primary and secondary floating point
accumulators. Data must be moved to
these registers before any machemati-
cal operations can be done. Thus the
BASIC program is written in a rather

is at the largest value of X. Even the

three-term approximation of sine is ac-  curacy as needed.

loop counter to increase speed ot ac-

strange fashion to simulate the
machine code. {Continued on page 28)

TRS-CUCOLOR

COMPUTER
SOFTWARE

FORTH FOR THE TRS-30 COLOR COMPUTER DISK SYSTEM

Terying 1o get control of yobl Color Compuler?? Tired of transiating HEX 1o decimal??
Tired of remembering where thae VDG and SAM are and how to program them?? Want
to wrile machine language code wilh assembly language mnemonics Insteas of

POKES??

Wanl to write programs in haif the ime?? Wanl to write lots of small pieces of cade
thal you can put {ogelher in seconds to do BIG JOBS??? Want a language that is at
leas) 5 (o 10 limes faster than BASIC?%? Want lo lsarn everything there I1s to know
about FORTH, wiih the best manual on the market, including lots ol examples of
FORTH applications. and delailea exptanalions of how everylhing works??

Se
(5 FORTH .=
[\

lncludes Editor, 8809 Assembler.
89995

Stiing Funclions. Oisk Data File
Operatlons aad Much Much Mora!
Utility and Diagnostic Disk Programs by Dick Bartholomew

The COLOR Toolkit is a sat of Disk diagnastics and Disk utilities for the TRS-80 Color
Computer Disk System. Dick Bacinolomew, weli known [or his utility programs for
FLEX systems, has crealed a package of invaluadle tools tor the serious programmer.
Thege include: Reading FLEX disks, Weitifg FLEX disks. Repairing Radio Shack
disks, Exiended directory. and many, many more.

PRICE ONLY $49.95 on RS disk.
U.S.A. ADD $2.00 FOR STANDARD UPS SHIPPING 8 HANDLING
FOREIGN ORDERS ADD 10% SURFACE. 20% AIRMAIL

FRANK HOGG
ORATORY

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

THE ULTIMATE PRINT STATEMENT
POR THE APPLR ]| COMPUTIR.

Standard Apple Output PRINT ) Output
$1234.56 $1234.58
$12 $ 12.00
31.9 $ 1.9
$.75 $ .75
$765 $ 765.00
Print V8", 1 Print §1
(without Prini Ji) (Field Width 8 with

2 decimal places.)

[ Updates Applesoftm PRINT to accept:
& User-specified print formating.
& X, Y cursor positioning.
0 Simplifies tabular displays.
O Transparent to user—not affected by re-booting.

I YOUR TIME IS WORTH MONKY,
THEN YOU NERD PRINT ]i.
Avaitable at your local dealer for $24.95 or write to:

Computer Systemns Design
2139 Jackson Blvd.

Rapid City, SD 57701 \v/ 7
{605] 341-3662 A:IEDA
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Not Just Software

Iéuf The
ompan
Behind It).,. .

INDUSTRY PIONEERS

Southwestern Data Systems has been a
pioneer in producing innovative sofrware
for the Apple Il since its inception in the

late 1970's when they entered the sofrware
marketplace with the introduction of

Roger Wagner's APPLE-DOC and THE
CORRESPONDENT. Mounting sales and
interest contributed to the company’s expan-
sion including a truly professional stoff,

- combining quality and reliability with both
product and support perperuating their
special insight into realizing and satisfying
consumer needs.

From the outser, they established a MONEY-
BACK GUARANTEE as evidence of their
dedication ro supplying only the finest qualiry
products available. Sofrware of such un-
compromising quality became the corner-
stone for their success and is the reason for
their recognition as an industry leader today.

SOFTWARE SPECIALISTS

Minimal scrutiny will reveal SDS sofrware to
be the ripest, juiciest fruit on the proverbial
apple sofrware free. Succulent appetizers
like ACE., Z-TERM, APPLE-DOC, ASCIl EXPRESS
and LISTMASTER have already established
SDS as the UTILITY AND COMMUNICATIONS
SOFTWARE SPECIALISTS! Bur that's only the
beginning! 3D5 is bursting ot the seams with
a bumper crop of quality sofrware jusr
recently made avallable! They're sensa-
tionall Hove a byre of:

ASCIl EXPRESS — The Professional: The
advanced version of the classic com-
munications package.

THE ROUTINE MACHINE: Allows anyone to
pur mochine language in their Applesoft
programs.

DOUBLETIME PRINTER: Print files while
simultaneously running another program.

sout

DESIGN: DOUG WESTERKAMP/PHOTOGRAPHY: IAN CUMMINGS

MUNCH-A-BUG: Easily de-bug machine
language programs.

MERLIN: A full fearured 6502 macro
assembler.

UNIVERSAL GRAPHICS: Now you can print
any Hi-Res image on almost any printer.

FINANCIAL MANAGEMENT SYSTEM II: The best
home and small business accounting
package available,

NORAD: A fast moving Hi-Res arcade game.

These recent releases not only include
superior utility and communications software
but illustrate the 5DS advance into the
business and education computer game
fields. The full line of SDS products are pro-
fessionally and attractively packaged and
should be available ro the retail customer for
inspection through your local dealer, or write
to SDS for your complementary producr
guide. Dealers should contact Joanne
Johnson regarding promotional materials
and software samplers.

THE PEOPLE

SDS is more than just a list of products though.
It's the people that make the difference.
Together, the entire staff ar SDS will confinue
to offer you, the software user, the highest
quality product available.

ROGER WAGNER, founder and president of
Southwestern Data Systems, is a person of
integrity and repuration, and has established
himself as an authority in his field. In addition
to the successful programs he has ro his
credit, he is also author of the highly
acclaimed ASSEMBLY LINES arficles in Soffalk,
now available in convenienr bools form. A
firm believer in qualiry assurance, Roger
stakes his repuration on every product he
endorses. Unless he is confident of its per-
forrnance and certain thot it is the best
product of its kind available, it will NOT carry
the SDS name, shielding both hiscompany
ond its customers from the rediuminvolved
with marketing second class merchandise.

NUWEesSterRnn

F. Vice President Joanne Johnson

. ROGER WAGNER
SDS Founder G President. Author.

SDS preducts are handsomely
packaged, supported by extensiv
adverrising and (C.) are availabk
from retail sofrware outlers
nationwide,

. D5 personnel explore every aspé
of a potential product’s marketin
prior to making any publication
commirments.

Office Manager, Tom Burns revie.
a sofrware package for accuracy.

provides the peronal rouch, keg
customers & deglers up ro date ¢
the larest SDS projects.

It's the roral involvement in ever
aspect of the sofrware industry fh
makes 5D5 unique. H




JOANNE JOHNSON, SDS vice president and
dealer sales director handles all the com-
pany’s marketing activities and does a
marvelous job. She has an excellent rapport
with dealers nationwide and she's always
searching for innovative methods of
increasing their retail sales. Suggestions are
always welcome, so drop her a line or give

a call roday!

TOM BURNS is Sourhwestern Data System’s
technical wrirer and sofrware acquisition
manager. Torn keeps authors Informed
abour laorest developments, and also is
continually looking for high quality packages
to add ro the SDS product line.

JERRY BURNS provides full fime technical
support to borh dealers and users of 5DS
sofrware. Jerry also supervises production
schedules and qualiry conrrol, allowing 5D5
to quickly fill any order, large or small.,

Author’s Corner

IF YOU HAVE WRITTEN A
PROGRAM WORTH PUBLISHING,
READ THIS!

Southwestern Dara Systems, an indusiry
pioneer in innovative sofrware for the Apple
II, is always looking for authors. There are
no limirations on the size or rype of sofrware
you can submit — utilities, communicarion,
business, educarion, or games — the only
requirement is that it must meer the quality
standards which typify all SDS products. When
you join the SDS ream, you ger the benefits
of a professional support staff experienced

in providing all you need to get your program
to market. Here are some of the ways we
help you:

@ Technical Programming Assistance
® Unique Copy Protection With Limited
Backups

Successful Marketing Strategies
Assistance in Writing the Manual
Professional Product Artwork
Quality Nationwide Advertising
Superior Packaging

National Distribution

Highest Royalties Paid Monthly

@ Customer Service Support

9009

This is the opportuniry you have been waiting
for, a chance to market your program with
the finesr publisher in the software industry.
Let Southwesrern Dara Systems’ reputation
and proven track record for success go to work
for you. If you think you have what we
want — a unique and distincrive sofrware
package — please call or write us today!

We're looking forward ro meeting you!
Stop by and see us at the 7th Annual West
Coast Fair in San Francisco!

1 ;[*—= - ____ B

10159-1 Mission Gorge Road « Santee, California 92071 « Telephone: 714/562-3670




(Continued from page 25)

The variables A4, A8 aund B1 repre- 10 REM SINE ROUTINE
sent page zero addresses. The machine 15 REM
code is stored in ROM starting at 20 RE: BY EARL MORRIS
$BCO3, and the data table begins at gg giEAR
$BC7C The dﬂ.ta iS Stored in fom—byte 40 INPUT “ARGUMENT PFOR SINE® ;Al
floating point format (except for the 50 PRINT SIN (Al):: REM USE INTERNAL SINE
loop counter ''4’’). The data table can 80 A2 = Al
be read by using the following trick: 70 RERD Al: REM GET 2*Pl
Cold start BASIC and in immediate B0 A1 & LZ / Ala ‘R DIVIEE B2 P
: S0 A2 = Al
mode enter AA=1. Then jump to the 100 A1 = INT (Al)
monitor and look at the hex data stored 110 AY = A2 - Al: REM TAKE FRACTIONAL PART
at $0303 and beyond. You will find 120 READ A2: REM GET .25

130 Al = A2 -~ Al

= “AY 140 IF Al > = 0 THEN FLAG = 1
i e _ ..A.» 150 IF FL = 1 THEN 180
$0304 41 = ‘A 160 Al = A) + .5
$0305 81 Th!s is the flo‘atmg 170 IF Al < O THEN 190
$0306 00 point expression 180 Al = = A)
$0307 00 for 1 190 RESTORE ¢ READ A2: READ A2: REM USE .25 AGAIN
$0308 00 200 Al = Al + A2
210 IF PL = 1 THEN 230
- ? ; 220 Al = - Al
The first four bytes in the sine data 230 A4 = Al: REM FIRST QUADRANT ARGUMENT
table at $BC7C are 83 49 OF DB. Put 240 A) = Al * A4
this hex data into memory starting at 250 AB = Al: REM ARGUMENT SQUARRED
$0305. Then warm start BASIC and 260 READ Bl: REM TERMS IN SERIES EXPANSION
PRINT AA. The value of AA is now 270 READ A2: REM GET COEFFICIENT
i y p Al = 4
6.28319 or the first value in the data ggg IIQEADA}W: ;éu 6ET COBFFICIENT
table of the BASIC program. The re- 200 Al = A) + A2
mainder of the data table can be decoded 310 A2 = AB: REM GET ARG SQUARED

in a similar fashion. Be careful of the 320 B1 = Bl - 1

: ru 330 1IF Bl <
single byte ‘4" at $BCB4. Those of you £36 A% %o

> 0 TBEN 280
REM GET ARG

with sharp eyes will note the value for $50 51 = AL » &%

“'E"" from the theoretical equation does 360 PRINT Al: REM PRINT CALCULATED SIRE

not exactly agree with the value in 370 GOTO 10

OSI's data table (42.0 vs. 39.7). 380 LCATA 6.283185,.25,4,39.7109,-76.575.81.6022

350 DATA -41.3417,6.283185

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 2 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 2 Z80 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 Applesoft dre regisiered trade nurks of Apple
Computer, Inc. Pascal is & registered srademark of the Rugents of
the © of G, San D Vislcalc is a regystered tradem:

Personul Sofware CPM is 2 registeréd trademark of Diginl
Research. Inc 780 is 2 regisiered radegrark of 2los, Inc.
Soficard is u registered trademark of Microsofi.

WHY DO UNNECESSARY SURGERY
ON YOUR APPLE?

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.

Gei the Ramex 16 from your local dealer,
or order direct. Visa and Mastercard
holders call toll-free, 1-800-835-2246.

222 SO. RIVERSIDE PLAZA
CHCAGO, IL 60606
312-648-1944

Look, ma,
no straps!

Inr



for fast development of fast, tight programs...

step beyond FORTH, to

RPL

High speed, low memory requirements,
and user-friendly development tools
are no longer mutually exclusive.
Reverse Polish Language, a FORTH-
like language now available for the
PET and CBM computers, is faster
than FORTH, easier to debug than
BASIC, and more space-efficient than
any other language known, including
assembly language. Here's what
Loren Wright, MICRO magazine's
PET Vet, says about it:

“RPL is generally faster
and more conservative of
memory than FORTH . ..
RPL will serve well the
need for a language that
is faster than BASIC yet
easier to program than
assembly language. The
package is well-thought-
out and well-documented.”

RPL uses the ordinary Commodore
BASIC screen editor for program entry
and editing. And the f(ull power of
BASIC, in both immediate and pro-
gram modes, remains available to the
user throughout a development
session. The RPL Compiler and Sym-
bolic Debugger reside in the top 8K
of memory, ready to be invoked at
any time, directly from BASIC, via
the commands “compite” and “debug”.
RPL source code is saved to disk or
cassette just like BASIC source, and
is compiled memory-to-memory for
quick compilation turnaround and
instant source accessibility. RPL sup-
ports separate compilation of program
modules through the use of the com-
piler's “global symbol” features,
which also permit the development
of true “subroutine libraries”.

The language itself is concise and
straightforward, making it much easier
to learn and master than most other
computer languages. A total of only
47 special keywords and symbols
provide the following capabilities:

e Nestable, multi-line [F ... THEN. ..
ELSE constructs. .

o Nestable FOR . . . NEXT loops.

Named subroulines and functions

of arbitrary length.

Compile-time constants and code

ORGability.

Full 16-bit integer arithmetic and

logical manipulations.

e Built-in character-string handling.

o Stack-management directives
including n-index, n-rotate.

e GET, INPUT, and PRINT operators

e Forward and backward symbolic
references, including GOTO.

e Fasy access 10 machine language.

® Predefined arrays with numeric
and/or string contents.

¢ local and global symbols.

. .. and much more. The 60-page RPL
manual is clear and well-organized,
making the language easy to learn and
easy to use: Loren Wright says
that “the documentationis about
the best 1 have ever seen.”

The Samurai RPL Symbolic Debugger
is a screen-oriented, object-level
debug facility using a soft-key-driven
command syntax for ultra-ease of use.
Features included are:

o Full visibility into both stacks at
all times.

» Single-stepping, with source-level
next-step display.

e Breakpointing in both auto-single-
step and “go” modes.

e Address specification using ex-
pressions with symbols.

s Stack-edit capability on both stacks.

e Debugger video usage is trans-
parent to target program.

s Extra run-time error-checking
during debugaging only.

... and, of course, much more. Here’s
what Robert Baker, author of the
PET-pourxi column in Kilobaud Micro-
computing, says about it:

“RPL offers an unbeatable
combination of speed,
memory space efficiency,
and ease of use. It is well-
designed, well-imple-
mented, and well-docu-
mented, and it deserves
the serious cousideration
of every PET/CBM pro-
grammer. The Samurai RPL
Symbolic Debugger, in
particular, must be seen to
be believed.”

includes
very easy "Or
you to create “execute-only” object

The compiler a special

option making it

modules from which all develop-
ment-utility software and memory
allocations have been excluded. The
price you pay for the compiler also
includes an unlimited license to resell
the RPL “run-time library” (not the
compiler) in conjunction with “execute-
only” application object modules of
your own.

The Samurai RPL Compiler is now
available at the special introductory
price of $49.95, which includes the
manual in a nice 3-ring binder and
First Class postage within the con-
tinental U.S. Media supplied is of top
quality, and is not copy-protected
(this permits you to make backups
for yourself without hassles). Com-
piler and debugger together are
$80.91, complete. Manuals are
available separaiely at $10.00 and
$4.00, respectively, and will be credited
toward software purchase. Please
specify machine type, memory size,
ROM version, and media type
(cassette, 4040, or 8050 diskette)
when ordering,

Order anytime, day or night,
7 days a week
Outside Florida:

800-327-8965

(ask for ext. 2)
Within Florida: 305-782-9985

VISA and Master Charge accepted
All orders shipped within 2 days ol receipt

(For technical inquiries, please phone
305-782-9985)

For more information, or to order by
check or money order, please writg:
SAMURA! SOFTWARE

P.O. Box 2902
Pompano Beach, FL 33062




PC-8001A 32K Computer. . ...
PC-§012A1/0 Unlt w/32K RAM . .

California Computer
Systems

Floppy Disk Controller $369
64K Dynamic Ram Board, 200ns $499
2-80 CPU board w/ monitor ROM $269
16K Statle memnry board. 20008, .. ... ..., .., 369
32K Slatlc memory hoard, 20005 .. ... ... ... ... 599
S$:-100 12 Slot Malnframe. . - .., ..., L. 475
4-Pon Seriaf Ioterface. . ... ... . .. . ...... 299
2-Porl Serlal)2-Pont Paralle! Interface . . ... ..., .. 299
4-Port Patallel Interface ...................., 229

CP/M 2.2 Operating Sysiem for NEC . .
WordS1ar conflgured for NEC. .. . ..
SaperCalc configured for NEC. ... ...,
NEC Wordprecessor & Accounting Sof(wa
Many more software packeges and languages:
(Pascal. Foriran, Cobol, etc) are avallable canfigured for
the NEC 8001A Computer,

Please call vr wrlte Tor a producl price Hst.

A ATA RI

T T RO IR T WRRITTT T
/ fi i

i Ba

/ §
Lo . T -2 _

-y e =

Personal Computer )

[commodore

Color * Sound * Graphics
Call or write for mare info.
Disk drives available soon)

$259

ATARI 800 16K
CALL FOR BEST PRICE

Atai 00w /16K, ... .. ... ..., 349
410 Program Recorder.

BIODIsk Dve. . oo i
825 80 col. 7x8 Dot natrix impact printer. . ... ... 699
822 40 col. Quiet Thermal Printer, ., . ... ....... 349

850 Interface Module. .
Atarl [6K Ram Module. . .
Axlon Ramcram 32K Mod

SPECIAL ATARI CATALOG AVATLAMLL

Video Mom'tors_

Amdek/Leedex Video 100 12" B&W ... ... ...... 149
Amdek /Leedex Video 100G 12° Green Phospher . .. 179
Amdek (Hitachl) 13" Coloy w/aud(o aotput .. ...,

NEC 12" Green Phaspher Display JB-120tM
NEC 12" La-Res Color Display. . , .
NEC 12" Hi-Res RGB Colar Display
Sanyo 9" B&W Display. . ......
Savyo 9" Green Phospher Displa:
Sanyo 12" B&W Display. ... .....
Sanyo 12" Green Phaspher Display
Sanyo 13" ColorDisplay. .. ... ..........
2¢nith 12" Green Phospher Display ZUM-121

Printers
Silentype B

w Apple ) interfnce

$349

Epson
MX-80 or
MX-80 FT
CALL
Anadex 9501 w/2K Buber. ... ... ... ....... 1349
C. ltoh Starwtiter 25 CPS dalsywheel . ... . ... ... 1449
C. ltoh Starwriter 45 CPS dalsywheel. .. ... ..... 164%
Epson MX-70. ... ... . ... ... .. ... CALL
Epson MX-BO B MX-80F:T.................. CALL
Epson MX-100. ... .. ... ... ... ... ......,. CALL
NEC B023 Empact Dot Matrix. . . ... ... ... ..., 695
NEC Spinwriters (Latest models). . ... ......... CALL
Paper Tiger IDS-445G w /araphics. .. ... ........ 699
Paper Tiger IDS-260G w/graphics. . .. .......... 949
Paper Tiger 1DS-560G w/graphies............. 1249
Silentype Printer w/Apple Interface. .. .. .. ... .. 349
Qume Sprint Dalsywheels (Latest models). . .. .. CALL

.’_cn computar

Authorized Dealer

APPLE Il PLUS
16K’s, 48K’s, 64k’s"

"48K Apple wirh 16K RamBoard

CALL FOR
BEST PRICES

APPLE
DISK
DRIVES

DRIVE ONLY OR
W/CONT
& DOS 3.3

" CALL FOR PRICES
SPECIAL APPLE CATALOG AVAILABLE

&

L

16K RAMBOARD by ConComp
for Apple I[1 Computers

5

g AL 1AL AARRALE

AVAILABLE NOW

ORDER TOLL FREE
800-854-6654

In California and
outside continental U.S.

(714) 698-8088

Telex 695-000 Beta CCMO

Orderng nlarmation Phone orders uwng VISA MASTERCARYD
AMERICAN EXPRESS DINER'S CLUB CARTE BLANCHE. bank

minney order ar personal

oratiang p
3 subpect tn price change and availability without noce Al
et s e and complete with manofactioer’s warraney ‘useally W0
daysl  Showraom prces may ddler deom mal ander Pt

Send Orders To:

CORNSUMER
COMIPUIETS Mail Order

8314 Parkway Drive
La Mesa, Calif. 92041
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From Here
to Atari

By James Capparell

More on the Disk

Last month we looked at the floppy
disk and the structure that constitutes
DOS II. This month [ will discuss one
problem that plagues some early disk
drives and describe an inexpensive
remedy. I will also include an assembly
language program that lists disk direc-
tory files.

Disk drives purchased prior to fall
1981 are susceptible to a few problems
— including frequent errors 144 and
138. These errors are due in part to the
use of the Western Digital disk con-
wroller chip, 1771. This chip, when used
without a Western Digital Data Scpa-
rator (D.S.) independent of the chip,
provides marginal performance.

The D.S. functions to separate
clock pulscs from data pulses. As a
drive is used, mechanical parts begin to
wear, heads get out of alignment, speed
varies, and errors occur, especially on
the inside tracks, sector 600 and above.
Recently added programs will not reload
without generating the 144 error. Atari
has corrected this problem in drives
that were shipped after fall '81. Built
into the new drives are the necessary
D.S. as well as power supply improve-
ments and the new ROM formatter
(discussed last month). You can deter-
mine that a drive is new by looking for
the circular stickers with DS and C
printed on them. There has bcen some
indication that there will be a retrofit
available to those with old drives.

Apother solution is available — the
Data Separator board from the Percom
Company. Initially this board was
designed for Radio Shack disk drives
suffering from the same problems due
to use of che same 1771 chip. The board
is available for $30 from the Percom
Company, 211 N. Kirby, Garland, Texas
75042. It is relatively easy to install if
you arc familiar with a soldering iron
and are not afraid of integrated circuits.
Since tinkering with your drives will
void your three-month warranty, I'd
advise you to wait three months after
purchase before trying this procedure.

No. 46 — March 1982

{0 .TITLE " GET DISC DIRECTORY"

20 .PAGE " DIR,ASM"

30 ; THIS PROGRAM ACCESSES THE DISC DIRECTORY
40 ; AND PRINTS IT TO SCREEN

SO j IT RESIDES IN PAGE & TO MAKE IT AVAILABLE TO BASIC
40 §j USE L OPTION IN DOS MENU TO LOAD FILE
AS | CALL FROM BASIC X=USR(1536)

701

80 OPEN=$03 OPEN COMMAND

90 CLOSE=$0C CLOSE COMMAND

0100 GETREC=%05 GET RECORD COMMAND
0110 PUTREC=$09 PUT RECORD COMMAND
0120 IOCB0=$00 INDEX FOR IOCB 0 ASSIGNED TO E;
0130 I0CB5=450 INDEX FOR IOCH 5 ASSIGNED TO DISC
0140 CIOV=%EASS CIO ENTRY VECTOR

0150 EOF=488 END OF FILE STATUS VALUE

0340 ICBID=$340 HANDLER 1.D. SET BY CIO
0170 ICDNO=ICHID+1 DEVICE # SET BY CIO
0180 ICCOM=ICDNO+1 COMMAND BYTE

0190 ICSTA=ICCOM+{ STATUS BYTE SET BY CIO
0200 ICBAL=ICSTA+! BUFFR ADR LOW

0210 ICBAH=ICBAL+{ BUFFR ADR HI

0220 ICPTL>ICBAH~+!{

0230 ICPTH=ICPTL+1

0240 ICBLL=ICPTH+t{ BUFFR LEN LO

0250 ICBLH=ICBLL+!{ BUFFR LER HI

0260 ICAX1=ICBLH+{ AUX{

0270 ICAXZ=ICAX 1+l AUX2

0280 ;

0290 }

0300 +=$0400 PAGE &

0310 PLA CLEAR NULL VAL FROM BASIC USR FUNCTION
0320 LDX #I0CS8S

0330 LDA #DPEN OFEN FILE OR DIRECTORY
0340 STA ICCOM,X COMMAND BYTE

0350 LDA #NAMESSFF SET UP BUFFER POINTER
0360 STA ICBAL,X TO POINT TO DIR SEARCH
0370 LDA #NAME/256 COMMAND Di# .

0380 STA ICBAH,X

0390 LDA #3506 SETUP FOR INPUT

0400 STA ICAX1,X

0410 LDA #0

0420 STA ICAX2,X

0430 JSR CIOV GO OFEN FILE

0440 BFL A0S EVERTHING OK

0450 BMI EXIT ERR ON OFEN FILE

04460 A0S LDA #GETREC

0470 STA ICCOM,X

0480 LDA #PUTREC

0490 STA ICCOM SETUP IOCB 0

0S00 LDA #$4E

0510 STA ICBAL,X BUFFER LOW

0520 STA ICBAL

0530 LDA #%5

0540 STA ICBAH,X

0550 STA ICBAH

0540 A10 LDA #3814 SET MAX, RECORD SIZE
0570 STA ICBLL,X

0580 STA ICBLL

0550 LDA #0

0800 STA ICBLH,X

0410 STA ICELH

0620 JSR CIOV READ ONE DIR RECORD

0430 BMI A20 EITHER EOF OR ERROR

0630 LDX #0 SETUP IOCRB 0

0450 JER CIOV GO WRITE RECORD TO E}
0460 LDX #350 RESET IOCB TO §

0470 BNE A1Q GO GET NEXT RECORD

0480 A20 CPY #EOF DONE ?

0490 BNE EXIT NO THIS WAS AN ERROR
0700 LDA #CLOSE SHUTDOWN FILE

0710 STA ICCOM;X

0720 JMP CIOV USE TMP HERE SO THAT RTS IN CIO
0730 ; EILL RETURN TO BASIC

0740 EXIT RTS

07503

0740 ;

0770 NAME ,BYTE "Di#»"

0780 .END
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At the top corners of your disk drive
you will locate the Phillips-head
screws. Pry off the concealing tabs,
loosen the screws, and lift off the
plastic top. As you view your drive
from the front and top you will see a
long board on your left. It is mounted
vertically and there is a sheet-metal
box covering part of the circuitry. The
1771 chip is socketed under this metal
box along with some other chips such
as the ROM formatter. {The metal box
1is included for RFI shielding.)

Carefully disassemble cthe board
from the motherboard, which lies flat
to the rear of the drive. Mark all wires
as you unplug them. Pay attention to
the front-rear, and top-bottom orienta-
tion of plugs to be assured of correct
reassembly. After the long board is
unplugged from the motberboard and
the metal box has been pried loose,
locate the 40-pin integrated circuit
marked 1771.

Now find the crystal which sits
about two inches forward of the 1771].
This crystal must be moved to make
room for the Percom D.S. Unsolder the
crystal and solder on longer leads.

Return the crystal to its original loca-
tion, but this time bend it forward.
{The longer leads should allow this.)
Carefully pry the 1771 out of its socket
and insert it into the Percom D.S. cir-
cuit board in the orientation described
in the board’s instructions. Make sure
every chip is properly seated again.

Following Percom'’s instructions,
insert the new circuit board in place of
the 1771. This board can really only be
inserted logically in one direction, ex-
tending toward the front of the drive
covering the crystal. Reassemble all
boards and loose wires, taking care that
orientations are correct. The metal box
will not fit in its original location
without cutting a notch for the newly
moved crystal.

I recommend testing the disk before
putting the cover on. You may need to
reseat the chips again; 1 played with
mine a couple of times before every-
thing worked. Prior to installing this
board I conld not consistently read any
sectors above about 600, the inner
tracks. After installation everything
worked like new.

Product Reviews

I have received the following pro-
ducts for review. They will be handled
in more detail in MICRO's new
‘‘Reviews in Brief'’ department, which
will begin in April.

Eastern House Software

3239 Linda Drive

Winston-Salem, NC 27106

1. Macro Assembler

2. Monkey Wrench utility ROM used
in right=hand cartridge with BASIC

LJK Enterprises, Inc.
P.O. Box 10827
St. Louis, MO 63129

1. Letter Perfect word processor

Optimized System Software, Inc.
10379 C Lansdale Ave.
Cupertino, CA 95014

1. BASIC A + Enhanced BASIC
2. OS/A + Enhanced DOS

Please address all correspondence to the
author at 297 Missouri, San Francisco, CA
94107.

AICRO

and BASIC.

commg soon.

Ask your nearest dealer
or LG

ESD LABS CO.,LTD.
c/o AbCom '

P.O. Box 5203
Mission Hills, CA 91345

EXCEL-

The Ultimate 6809 Board iorApple'

EXCEL-9 FLEX, a famous DOS, Assembler and Edltor 1ncluded
Also able to use Apple DOS.

8KB versatile monitor contains 35 commands mcluchng 6809
Can handle all Apple slot I/O routine from EXCEL-9, ;
On-board programmable timer for both 6809 and 6502 systems allows . prmter

spooling, multitask, ete, j ;

50 page well documented manual.

64K RAM area expandable for multi- MPU operatmn _
® Able to switch MPU from 6809 to 6502 and vice versa in both machme code routine

. TSC 6809 BASIC, EXTENDED BAS[C PRECOMPILER SOFT/MERG, etc., are

Dealer Inquiries are Invited.
Introductory for Board & FLEX
Price: $3 99- 95 diskette

e FLEX isa trade mark of Technical Svstems Consultants, Inc.

6 (=]
§ =B

(Sales tax not included)
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NEW LOW PRICE

DIRECT FROM MANUFACTURER
$120.00

16K RAM EXPANSION BOARD
FOR THE APPLE II* $120.00

The Andromeda 16K RAM Expansion Board Now with One Year Warranty.

allows your Apple to use RAM memory in place
of the BASIC Language ROMs giving you up
10 64K of programmable memory Separate

Applesoft* or Integer BASIC ROM cards are no

longer needed. The 16K RAM Expansion Board INCORPORATED
works with the Microsoft Z-80 card, Visicalc, Greensboro (SRSl
DOS 3-3, Pascal, Fortran, Pilot, and other 919 852-1482 P.O. Box 19144

software. A switch on the card selects eiher i Prce for Andromeda 16K RAM
the RAM language or the mainboard ROMs E expansion board now only $120.00.
when you resct your Apple. Please add $5 for shipping and
The Andromeda 16K RAM Expansion . handing. North Carolina residents
Board has a proven record for reliability with mastef charge

] i add 4% sale
thousands of sausfied customers. SIS 10X

*DEALER INQUIRIES WELCOME
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ROCKWELL Microcomputers from Excert, Inc.

THE AIM 65/40
Single Board or Smorgasbord

ol -
AT e = Pp—y A Dy~
Ferim s =Sy i

N s
50 12775
SN= el

A full size terminal style keyboard wi8 special
function keys

e A smart, 40 character display with its own
microprocessor

s A 40 column printer w/text and graphic output

¢ Up to 64K of on-board RAM and ROM

¢ On-board interfaces include RS232, dual audio
cassette and 2 user I/O R6522 devices

¢ Firmware includes interactive monitor and text
editor w/options of Assembler, BASIC, FORTH
ang PL/65

THE AIM 65
Take-Out Order

SEAL

JESANSY

A fuli size terminal style keyboard w/3 special
function keys

e A 20 character display

e A 20 column printer w/text and graphic output
capability

* Up to 4K RAM and 20K ROM on-board

¢ On-board interfaces include 20MA TTY, dual
audio cassette and 1 user (/O R6522 device

* Firmware includes interactive monitor and text
editor w/options of Assembler, BASIC, FORTH,
PASCAL, & PL/65

And if the above isn’t enough,
Try the RM65 — a product line filled with embellishments including:

32K DRAM Board
CRT Controller

Floppy Disk Controller
PROM Programmer

ACIA Board
IEEE-488Board
CPU/SBC Board
4-16 Slot Card Cages

Prototype cards

Adaptor Buffer Modules
General Purpose 1/O Board
PROM/ROM Board

NEW LOWER PRICES AND A CASH DISCOUNT"* TO BOOT!

A65/40-16 (16K RAM) . .$1225
ABS/40-32(32KRAM) . . . . $1295
AB5/40-A (Assembier) $ 85
AB5/40-B(BASIC) . . . L. $ 65

Mail Order to:

Educational Computer Division
EXCERT INCORPORATED

= SALES

s SERVICE ‘ P.O Box 8600
e INSTALLATION White Bear Lake, MN 55110
¢ CONSULTING (612) 426-4114

AB5-1 (1K RAM) .. .$420
AB5-4 (4K RAM) . o .$445
AB5-4B (4K RAM w/BASIC) ... .$495
ABHESFASCALS ! .. _c.insep® T own oL, $100
A65-F (FORTH) $ 65
AB5-A(Assemblery .. ... ... .. ..$ 35

Higher quantities quoted upon request, COD's accepted,
shipping will be added. *Deduct 5% cash discount on
prepaid orders. Minnesota residents add 5% sales tax.
Prices subject 10 change without notice.
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Hybrid Program Storage by Chris Williams

- JAICRO

A Bug in Apple’s

Short Subjects RenuMBER

by Robert C. Leedom

Hybrid Program
Storage

Chris Williams, 5676 S. Meadow La.,
#101, Ogden, Utah 84403

Usually for reasons involving speed,
many Applesoft programs contain
assembly language subroutines as an
integral part. This '"hybrid’’ form con-
ventionally requires two SAVEs [one
for the assembly and one for the Apple-
soft) and, of course, two LOADs. An
excellent example of tbis is Richard
Suitor's hybrid LIFE program included
in MICRO on the Apple, Volume 1,
page 168. The two LOADs can be ir-
ritating after using the program scveral
times.

You can reduce this procedure to a
single SAVE and LOAD through
judicious use of the start- and end-of-
program pointers located at $67-$68
and $AF-$BO respectively. If your
assembly language subroutines are
located above the Applesoft program
(i.e., higher memory} then all you need
to do is pur the final location of the
assembly language subroutines into the
end-of-program pointer. A single BASIC
SAVE will now save everything, and a
single BASIC LOAD will bring it all
back. This is particularly convenient it
you happen to be working with tape.

If your assembly language sub-
routines are located below the Apple-
soft program you must be a bit trickier.
Set the start-of-program pointer to two
locations prior to the start of the
assembly language. Next, do your BASIC
save, and then whenever you wish to
load it be sure to set the start-of-
program pointer to this same value.
And before running, in this instance,
the start-of-program pointer must be
resct to the start of the Applesoft. Addi-
tionally, the byte immediately prior to
the Applesoft must be set to 0 to avoid
a2 SYNTAX ERROR message.

These same methods can be used to
enable an Applesoft machine (Apple II
Plus) to run Integer BASIC hybrid pro-
grams. For this application, in addition
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to the measures described above, you
must take care of another potential
problem. Again, I direct you to Richard
Suitor’s LIFE as an illustration.

Mr. Suitor placed his assembly lan-
guage routines at $800 and usecd Integer
BASIC. Since, as it turns out, all of his
Integer BASIC commands are exe-
cutable in Applesoft, it should run.
However, Applesoft defaults to $800
for the start of program storage.

To overcome this problem, simply
sct the start-of-program pointer to a
point similar to $1000 before you type
in the BASIC. When you’re finished,
reset the pointer to §7FE [i.e., two loca-
tions prior 1o the start of the assembly
language). Set SFFF to 0 — the byte just
before the Applesoft — and execute a
BASIC SAVE. Now whenever you want
to LOAD, set the start-of-program
pointer to $7FE and perform a standard
BASIC LOAD.

A Bug in Apple’s
RENUMBER

Robert C. Leedom, 14069 Stevens Valley
Ct., Glenwood, Maryland 21738

The RENUMBER utility program sup-
plicd with Apple DOS 3.2 and 3.3 has
an insidious bug. However, after you
use RENUMBER, your program may

appear to run perfectly, so you may not
even notice that your program’s opera-
tions have been altered! RENUMBER
will correctly change all line number
references to agrec with the new line
numbers. Unfortunately, it also may
alter any number in an arithmetic ex-
pression which follows an asterisk (the
multiply operator], and has the same
value as a pre-RENUMBER line number.

I obtained the corrections for the
DOS 3.2 version from the Apple Hot-
line in May of 1980, but I recently dis-
covered that the problem still exists in
the DQOS 3.3 version.

The fixes for the DOS 3.2 and DOS
3.3 versions of the program are similar:
they involve swapping two data values
in the program, as shown in table 1.

To permanently correct the RE-
NUMBER program you must

1. LOAD RENUMBER

2. EXECUTE the two POKEs for your
version of DOS

3. SAVE RENUMBER

For your futurc reference, Apple
dealers have a loosc-leaf notebook
which answers commonly-asked ques-
tions including "What's wrong with
RENUMBER?"' Also, The Apple Or-
chard indicates that the two locations
to be POKEd for RAM Applesoft
RENUMBER are 14342 and 14343.

MICRO ~ The 6502/6809 Journal

Table 1
DOS 3.2 DOS 3.3
From BASIC
POKE 4815,172 : POKE 4789,172 :
POKE 4816, 171 POKE 4790,171
or
From monitor * 12CF:. AC AB * 12B5: AC AB
AICRO
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OS1 COMPATIBLE PRODUCTS

58K 2-MHz Ultra Low Power CMOS Static MemoryBoard .... MEM-S6X$850

Partlaily Populsted Boarda (Specity agaress localions raquirgd) .. MEM-4BK $750

MEM Board uses the new 2K-Byte Wide Static RAM chips which are MEM-22K $550

27186 EPROM campatible Any 2K byte memary sagmant can be MEM-24K $450

populated with RAM or EPROM |or lel{ emptyforuse ol Address Space MEM-18KR $350

by another board) Fully expandable tn any mamaory $1ze you will aver MEM- BK $250

neead.No =pecialaddressing raquiremeants, just solder in extra sockals __ MEM- 4K $200
and add memory Also has space for a 1.75K Monitor ROM at $FB00 [FG).

Extra 2K RAM Mamory Chip $24

Optional Parallel Prinler Port -P 8120

Optional Culendur/Clock |Sottware avainable in EPROM) TS 25

Both options (Disk soltware mods prownded for use of 6522 VIA on PT §125

prinier)

EXAMPLE USES:

CaP A C8P: Expansion to 40K RAM of Basic workspace.
Parsllol Printer Port — Reserve Serial Port far MODEM
Calendar/Clock Displaying on unused portion of screen
Space tor 5 75K ol Enhanced Syatem Monitor EPROMS,
Alolthis ot Boars using only une ol your precious slars Solware tot €Eanancea Sysivm
Monitar ¢apanihihies 1§ conlinuously higing gevelopey aad improved AS now EPRQOM
Maorulars are availabhy you may upgraan 1¢ Inem 1ot any pnic e aiterential plus & noainal
510 parnangs lew Anoirar possioihly 18 1o hil any corhion of the memary win Busic
Praqgrams in EPRON! ‘ar Power-pa Instant Action. This custom FPROM program a
senacy s Jvailanle al $25 par 2716 nngluges LPROMI Falra copes at $15 tor excr
EPRCA
C4P-MF & C8P-DF: Memaory expansson to 48K,
Add 4XMemory 31 SEODOQ lor special soMware requirsmants
Paraitel Printar Interfaca ana/or Olaplaying Calendar/Clack.
Ada ' 75K Enhanced Systam Monltar ROM.
Up 10 56K of Memory Expansion — can be addressed fos Mulliusar,
(Opfionally. each user can have mis own Dedicated Printer Por).
Add Enhanced Monltor ROM with Calendsr/Clock software, warm
stanl and Hard Disk Boo!

IEEE-488 INTERFACES AND SOFTWARE:

The General Purpose Instrumentation Bus (GPIB) Controller interface 18
available for all O8I Computers. Machine code GPIB Drivers are inked to Basic
to provide easy conirol of IEEE-488 instruments which 1s equal to {he best of
Hewlett-Packard Controllers and far superiar to most others, Basic Commands
for Seral Poll, Parallel Poll. IFC Clear, full Local/Remote Conlrol, Respond lo
SRQ Interrypts, Send Trigger, do Formatted Inpul/Output, Direct Memory
Input/Output and MORE Inlerace includes IEEE-488 Ribbon Cable/Con-
nector.

GPIB Conlroller Interiace ‘or C2 £3. C4 and C& Systems GP{B 4-484d §2395
GPIB Software lor 0S$-85D (Add -8 lor 8" or S tor 57 GfPIB 488-DS TO
GPI8 Sotrware tor 0S-85U -5 - ..GPlB 488-U 5100
GPIB Sottware 0n 1wo 2716 EPAOMS 1or ROM based Systems . GPIB 488-R $100
Add Optional Parallel Pelnter Interfece 10 GFIB 4-488

Add Optional Cafendar/Clock to GPIB 4-488

Ac 2K RAM 1o GPIB 4-488 (Specdy location. 34000-SBFFF 8 SDOOO-SEFFF available) M8 25
Software lor EPAOM Progrsmming. Reeding, Verifying, and Erssed Chack: tully
Integrated with A bler, Ealtar and € dod Monitor. Can be used with many types.
Sl EPRAOM up 10 BK. Requires Opfimal Technology Model Ep-2A-79 EPROM Programmer
and the GPIB 4-486 Boaro Specity 8" or §” Disk EPROM MI-EP 3180
GPIB Controller tor C1P. Includes Software, Clock & space tor 6K EPROM
.GP)B 6-488R §385

Add Optional Parallel Printer |ntarface 1o GPIB 6-488R. ...

EPROMS: (Cheack with your Daaler for newest EPROM Products).
C1P ROM waln 4B Col Display, Smart Yerminal, Edit 8 More tor Senes |l
Frs ROM-TERM Il $50.95|
Ci1P Features & Disk Bool
ROM-TERM 356.85
Justlip switch for SeratorVideo Systemwith Corrected Keypoard ... ... .SYNKEY$39.95

ENHANCED MONITOR ROMS FOR USE ON GPIB 4:488 4 MEM BOARDS:
Expanded Suppon for C4P A CBP Festuring Calendar/Clock, Lina Edit, Smart Terminal,
Memocy Files. Parallel Printer Control 8 More MI48P1 859.95
Diak Support with Catendar/Clack Warm Start and Corrected Keyboard ....MI48D1 $50.95

E_xpamhd €3 Monitor with Calendar/Clock Sottware, Hard Disk Boot, ana Warm Start .
St AR b o e 4 e Rk 8 e L s Ut i iy gt Sk MIC3-1 350.95
C1-PSeries 1l Computer with ROM-TERM [l Sman Termunal Monior (Order Direcl). . . $549.

IEEE-488 CONTROLLER INTERFACE

Compact-Flat
Pnnter Cable

Printer Port i « o Enhanced
Monitar ROM

60 Cycle Clock

JEEE-48B/78
Inferface

et Selection at
Socket for Eprom e 1 any of
Programmer " o - " . . & 16 Memory
= Partifions
32K Memary
Slandard Bus

All Logie
Socketed

THE GPIB 4-448 INTERFACE BOARO CONVERTS ANY 0S| COMPUTER
INTO AN IEEE-488 INSTRUMENT BUS CONTROLLER!

BENEFITS- Provides » Sophisticated Instrumantation Controller at very low cost
(oftan saving thousands of Dollars). The combination of IEEE-488 Instrumentatian
Controller and High Capacity Hard Disk file starage available an OS1 Computar systems is
available at a lraction of the cost required by the nearest campslitor. The IEEE-488 Bus,
alsa known as the GPIB, HP-1B or IEC-825 is the most popular International Standard for
connecting instrumentation systems. This 18-ine bus is designed lo intercannect and
cantrol up to 15 instruments al a time. Curreatly, over 1400 dilferent instruments are
available 1o work on this bus. They incluage: Plotters, Digiizers, Frinters, Graphic Displays,
Recoraers and a multituoe of specialized Test/Measurement/Conteol Equipment

COMPATABILITY-- The fast machine code GPIB drivers are linked 1o OS! BASIC to
provide easy programmable control of standard instrumentatinn which is equal to fhe best
HP-IB Controllers and lar superior to all olnara Thase GPIB Drivers are accessed rom
BASIC with 2 new commana "BUS" followed by simple conteol letters Lo do total cammand
of IEEE-488 Instrumentalion. You can do direct Input/Quiput of formatted String and
Numerical vanables as simply as with the "INPUT" and “PRINT" statements.
Utihzes the MC6E8488 IC designed by Motorola to provide automatic Handshaking
and Addressing Protocol as fequired by Ihe |EEE-488/78 Stendard, This
combinalion of Mardware/Software makes inslrumentation control programs
extremely easy lo write and modify.

EPROM-ABLE -- Can be used witha C4-Plocreale a dedicated IEEE-488 controller
which has the ¢apability of ruaning your unique program at Powor-on (No loading of
program tapes required). You simply develop your pragram for youe speciat conteol function
and send a copy of tape 1o us, We will {hen trgnsler youf program to EPROM and yau are on
line with a customized |IEEE-488 Inskrumentahon System

C2-D MULTIPLE USER SYSTEMS
SAVE - 2 and 3 user Tima Sharing Systems are available on the C2-D Winchester Oisk
Camputer at a consioerahle cost savings from C3 Mulliple User Systerns. The 3user C2-D
System can be expanded to include a word processing printar, 4 other parallel printers and
Q serial printer inferfaces.

COMPATABLE ~ The special C2-D Multi-User Execulive Program is 100%
compalable with O8-65U V1.2, The Mulfi-User Real Time Clack, Memory Partitian Control
and IRQ |aterrupt Management are done on tha Micra Interface Memory Board. Thus, the
CPU ooard is not modified and remalins In factory condition,

CONVERSIONS - The Up-Grade of your existing C2-D Computer 1o MultipleUser
Conliguration is also available. Call for details.

MEM-56K CMOS STATIC MEMORY BOARD ULTRA-LOW POWER — By using CMDS Stanc MULTI-USER — Cian e agdressealor anyolihe (1§

. RAM Memary. 1he totar power consumplion 15 adaut mult-user memnry parihons Tne low power and
'7Amp al 5 Voliswhenpopulated/or 48K Infact mos! single memory Baard/parhion simphfy instalial:on
¢l pawear 18 used Dy Ihe Adcrpss Ling Auffers ana tne and previge a typical $140C saving for a d-oser
Data Transcewers. system

Pentur Pon

Laniacnd

Noa lor Fgm Compact flar

PrnterCable

56 Gyite 8K Memory

Stlaction ul
any o

16 Memoty
Parlilisna

GRX Muzmory

g i 5 Standarg
N Bus
SOCKA e
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MICRO-INTERFACE
3111 SO. VALLEY VIEW BLVD., SUITE I-101
LAS VEGAS, NEVADA 89102
Telephone: (702) 871-3263

Cheacx with your 1ocal Dealer of Order Direet
PhONC Ofdis uCCrPIRD
TEAMS. Cnuck/Money Draer/Master Charge,VISA
Sen| POSTRAID ON PREFAID ORDERAS.
Foreign Orders Prepaid only
Aad 5% lor handhng/smpping,
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Cross Reference Generator

for OSI BASIC-in-ROM

Program development and
debugging often depend on
keeping track of references and
variables. The following article
describes a cross reference
generator for OS| ROM BASIC
which will help you find any
variable or line number within a
BASIC program.

John Krout
5108 N. 23rd Road
Arlington, Virginia 22207

It is almost inevitable that when you
develop a Jarge program in BASIC,
you'll need to find all the references to
some aspect of the program. If you
decide to delete a particular line, it is
important to locate all the GOTOs,
THENSs, and GOSUBs mentioning that
line. If you want to conserve memory
by merging two string variables into
one, you must find all the appearances
of the string variable names. A cross-
reference generator program is extremely
useful at times like these, for it can find
references within your program much
faster and more accurately than the
traditional visual search.

A cross-reference generator is most
often neceded, however, when free
memory is a scarce commodity. ln this
article we’ll develop a cross-reference
generator which requires less than 1K
of RAM and will find references to
variable names, constants, literals, line
numbers, and any word in the vocabu-
lary of BASIC.

When you type a line of BASIC pro-
gram text, OSI BASIC-in-ROM stores
that text in a condensed or ‘'tokenized"’
format in RAM. Listing 1 is a program
which takes a look at itself in RAM,
and table 1 shows that program’s output.
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Table 1

748 © 787 40
769 25 788 1 49
770 = 789 2 S50
77¢ i 108 790 4 S2
772 234 794 ) A4t
772 T 84 792 ©
774 7 171 793 % 38
775 9 187 794 =
776 ¢ 40 795 194
777 1 A9 796 234
778 2 S50 797 129
77% 3 51 798 1 73
780 ) 41 799 1 171
781 = 143 BOO 7 S5
782 2 So BO1 & S4
783 5 S3 802 8 56
784 & 54 803 157
785 1 145 804 T 84
785 % 187 805 ©

804 1 49 82s ! 40
807 = 826 X B8.
808 ¢ 204 827 > 41
809 234 a28 ; 59
810 X 88 829 %X 88
811 9§ 171 830 O
812 ¥ 187 831 H 72
81X ( 40 832 X
814 I 73 833
815 ) 41 10
816 © az4 235
817 2 &3 835 130
818 3 836 I 73
B19 O 837 : 58
820 235 838 128
821 151 839 O
822 1 73 840 O
823 ; 59 841 ©
824 192 842 O
843 T B4

In listing 1, variable T points to the
beginning address of numeric variable
storage in RAM, which is also the end
of your BASIC program text. The begin-
ning of BASIC text is address 768. (Sec
MICRO 31:61 for more information on
text and variable storage area pointers.)
To look at the RAM storing BASIC
text, the FOR-NEXT loop examines all
addresses from 768 to T. Line 60160
prints the address, the graphic corres-
ponding to the data at the address, and
the data at the address in decimal.

Although the printer used to create
table 1 does not use OSI's entire
graphics code, a comparison of listing 1
to its tokenized version in table 1 is
very informative. First of all, we can
see that the variable names, constants,
and some BASIC symbols are stored in

their ASCII code form, just as if they
were strings of characters. Most BASIC
keywords and symbols, however, are
stored as single characters called
‘‘tokens,’”’ and all of the tokens have
values greater than 127.

The line number of each line is also
stored. While each reference to a line
number (GOTOs, GOSUBs, THENS) is
stored as a string following the ap-
propriate token, the line number of
each tokenized line is stored at the
beginning of the line in low-high for-
mat. For instance, line number 60010
begins at address 771:

PEEK(771) + 256 “PEEK(772)= 60010

Moreover, each line of tokenized
text is terminated with a zero.

Listing 1

60010 T=PEEK(123F) +256¥FEEK
(124)

601100 FORI=768TOT

60110 X=PEEK (1)

60160 PRINTI;CHR$ (X)X

60170 NEXTI:END

Listing 2

60120 IFX=060TO4L0500

L0500 REM NEW LINE

60510 LINE=PEEK (I1+3)+2S6X%FEEK
(1+4)

60520 FRINTLINE

60550 I=1+5

60540 GOTOL0110

MICRO - The 6502/6809 Journal
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There are two other bytes of data
between each terminating zero and the
bytes representing the number of the
following line. These are a pointer, also
in low-high format, to the next line.
For instance, before the beginning of
line 60010 in RAM:

PEEK(769) + 256 *PEEK(770) = 793

At address 792 we see the zero ter-
minating line 60010, and at address 795
and 796 the number of the second pro-
gram line is stored. Therefore, the next-
line pointer for each line points to the
next-line pointer for the following line.

Listing 2 is 2 modification to be added
to listing 1 which decodes and prints
the number of each tokenized line. The
program spots each terminating zero in
line 60120 and branches to the line
decoder. An interesting point about
FOR-NEXT loops is utilized in line
60530: you can change the value of the
loop variable while the loop is running.
This enhances execution speed slightly
by skipping the next-line pointers.

1t stands to reason that, if BASIC
can translate new text lines to tokens
and, during a LIST, vice versa, then
there should be a dictionary of BASIC
vocabulary and corresponding tokens
somewhere in ROM. In fact, the dic-
tionary resides in addresses 41092
through 41314 (see MICRO 24:25,
23:65). Listing 3 takes a look at the
dictionary, and the results of listing 3
appear in table 2.

The items are placed in the dic-
tionary in the numerical order of their
corresponding tokens. The last charac-
ter of each item has its most significant
digit set to 1, to tell BASIC that the end
of the item has been reached. In listing
3, X represents a byte of data in the dic-
tionary, and is used in line 61040 to
build a string, B$, of consecutive bytes.
Line 61050 branches to avoid incre-
meenting the token number, variable
TK, and printing and clearing BS, if the
item is not yet complete; i.e., if the
most significant bit of X is cleared.
While assembling B$, we use Boolean
logic in line 61040 to clear the most
significant bit of every character, not
just the last one. This may be overkill,
but it is also compact code and serves
our need to conserve RAM.

We can now knit together listings 1
through 3. This will enable us to search
for any string, or token corresponding
to a dictionary item, that we need to find.

38

61015 L=LEN(A®)

Listing 3 Listing 4
61000 REM LOOKUFP TOKEN
61010 TH=127:Rs=n" EDOSO INPUT“WHICH STRING":AE:PRINY
41020 FORI=41092T041314 60070 L=LEN(A$) z Brg=""
&1Q30 X=PEEK (I) 60130 B3=BE+CHRE (X)
L1040 BE=R$+CHRS$ (XANDLI27) &01460 IFAE=RIGHTS (2%, 1) THENPRINTL INE;
61050 IFX<12860TDAL10Q L0170 NEXTI:FRINT: GOTOL0050
61060 TR=TK+1 G320 HE=""
41070 PRINTTE;BS$
61080 Bs=""
61100 NEXT

Listing 5

SO0Z0O INFUT"KEYWORD 2R STRING";AS:PRINT
&D040 IFASC (A$) =7560TRALOOO

60170 NEXTI:FRINT:GOTO60:
&1005 INFUT"WHICH KEYWARD

&1070 IFA$=LEFT$ (B$,L) THENAS=CHR% (TK) : GOTOLHOO70
61200 PRINTA%$;" NOT FOUND":FRINT:GATOL0OIQ

T AT FPRINT

Table 2

128 END 145 NULL
129 FOR 146 WAIT
130 NEXT 147 LOAD
1Z1 DATA 148 SAVE
132 INPUT 149 DEF
133 DIM 150 POKE
134 READ 151 PRINT
135 LET 152 CONT
134 GOTO 1S3 LIST
137 KRUN 154 CLEAR
138 1If 155 NEW
139 RESTORE 1846 TAE(
140 GOSUB 157 70
141 RETURN 158 FN
142 REM 159 SPC(
143 sTOP 160 THEN
144 ON 161 NOT

162 STEP 179 SQAR
163 + 180 RND
164 —~ 181 LOG
165 ¥ 182 EXP
166 7 183 Cos
167 ~ 184 SIN
168 AND 185 TAN
169 OR 186 ATN
170 > 187 PEEK
171 = 188 LEN
1721 & 189 STR¢
173 8GN 190 VAL
174 INT 191 AsC
175 ABS 122 CHR%
176 USR 19F LEFTS
177 FRE 194 RIGHTS
178 POS 155 MID%

Listing 4 modifies listings 1 and 2 to
find a string, represented by the
variable A$, in any tokenized text line.
A3 can therefore be a variable name,
constant, line reference, or Jiteral in a
print statement, data statement, string
computation or remark. The variable
B$ here represents the tokenized text,
and is built byte by byte in line 60130.
If the contents of A$ resides anywhere
within B$, then sooner or later A$ will
equal the rightmost L characters of B,
where L represents the length of AS$.
When this match occurs, line 60180
prints the line number of the current
line represented by B$. The previous
unconditional print of each byte and
line number has been replaced, and B$
is cleared in line 60520 whenever a new
line number is decoded.

MICRO - The 6502/6809 Journal

If you bhave entered listings 1
through 4 in sequence, then listing 5
adds the capability of converting a key-
word to its token by searching the dic-
tionary, and finding all references to
the token. Line 61070 converts the
numeric token TK to a 1-byte string
A$, and then uses the string search
routine of listing 4 to Jocate matches
for AS.

As is, the cross-reference generator
will now find all that you seek, but it
finds a few extra items as well. As an
example, direct the program to ex-
amine its own text for references to the
numeral 7. It prints the line numbers in
which the constants 75, 768, and 127
as well as line reference 60070 appear.
Ask it to find references to the numeric
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variable A (there are none), and it prints
references to A$. If references to T are
sought, two of the input prompts and
one of the remark literals are found, as
well as all references to T and TK.
Some fine tuning is definitely in order
to eliminate, or at least cut down on,
the unwanted reference reports.

The problem of distinguishing a
constant from a line reference is very
complex, partly because line references
can be surrounded by commas in an
ON/GOTO or ON/GOSUB context,
while constants can also be surrounded
by commas in a multiple-argument
function or command. In my programs,
I've found line references to be far more
common than constants, and far more
likely to end with the numeral 0. I have
seen other cross-reference generators
which can do the job, but they are
larger than this one and not as ver-
satile. Since our purposc is compact-
ness, versatility is useful, and since the
chances of confusion appear to be mini-
mal, I can live with the constant/line
reference problem.

The problem of distinguishing sub-
scripted, string and numeric variables
is much easier to solve. If references to
a numeric variable are sought, the pro-
gram should reject any it finds which
are followed by either a ( or a §. If
references to a string variable are
sought, the program should ignore any
followed by a [ character. These suffix
rejection rules for numeric and string
variables suggest that we can eliminate
erroneous references embedded in
larger strings (illustrated above by the
searches for 7 and T) by implementing
a set of suffix and prefix rejection rules.

The prefix rule for all strings is re-
jection of references preceded by a
numeric or upper-case alphabetic char-
acter. The suffix rule for constants, line
references and numeric variables is as
stated above for numeric variables, with
the additional rejection of numeric and
upper-case alphabetic suffixes.

Listing 6 incorporates these rules
into the cross-reference generator,
utilizing three defined Boolean func-
tions in a single IF/GOTO statement.
The functions are defined in lines
60005 through 60007. The argument in

Q080 IFAX127680TOLDLOQ
L0090 B=ASC(RIGHTS (A%, 1))
60135 IFAS1Z2760TCA0180
L£0LAD

&LO1S0
LHOS3IE W=0

Listing 6

60005 DEFFNA(X)=(X>47ANDX<S8) OR (X >64ANDX<?1)
L0O0E DEFFNEB (X) =X >3TLANDXC 340

60007 DEFFNC (X) =NOTFNE (X) ORFNA(X)

L0070 L=LEN(A%®):B3="":Q=ASC(AS%)

IFA$<>*RIGHTS (B%, L) GOTA&L0170
L0145 Y=PEEK (I+1): IFLEN(B%) >L THENW=ASC(RIGHTS (B$,L +1))
IFFNA (W) OR (BE=Z4ANDY=403 OR (FNE (E) ANDFNC (Y) ) GOTAL01 70

(LABEL), Y (LABEL,X) LABEL + INDX-I

6502 Assembler/Editor

Before you buy that off-brand Assembler/Text Editor, note that EHS is the only company that provides a
line of compatible ASM/TED’s for the PET/APPLE/ATARI/SYM/KIM and other microcomputers,

When you make the transition from one of these 6502-based microcomputers to another, you no longer
have to relearn peculiar Syntax’s, pseudo ops, and commands. Not only that, EHS ASM/TED’s are the
only resident 6502 Macro Assemblers availiable and they have been available for several years. Thus you
can be sure they work. Our ASM/TED’s may cost a little more but do the others provide these powerful
features: Macros, Conditional Assembly, String Search and Replace, or even up to 31 characters per label?
Before you spend your money on that other ASM/TED, write for our free detailed spec sheet.

is as powerful,

Long Labels

$40.95

MACRO ASM/TED

For APPLE/ATARI/PET/SYM/KIM
Other than our MAE, no other assembler

Macros/Conditional Assembly,
Extensive text editing features

Designed for Cassette-based systems.

Long Labels
Control files

MAE ASM/TED
For APPLE/ATARI/PET
The most powerful ASM/TED
Macros/Conditional and Interactive Assembly
Extensive text editing features

Designed for Disk-based Systems.
$169.95
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PHONE ORDERS

Winston-Salem, N. C, 27106 USA (919) 924-2889
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each is the ASCII value of a character.
FNA returns a true value if the charac-
ter is numeric or upper-case alpha. FNB
returns true if the character is neither |
nor §. FNC, utilizing FNA and FNB in
its definition, returns true if the
character is either numeric, upper-case
alpha, { or §.

Line 60070 is modified to set new
vaniable A equal to the ASCII value of
the first byte of A$. Lines 60080 and
60135 skip over the rules implementa-
tion if A indicates that A$ represents a
token. Line 60090 sets new variable B
equal to the ASCII value of the last byte
of B, to decide later if the string to be
found is a subscripted or string variable.

Since the program doesn’t need the
rules unless a potential reference is
located, line 60140 jumps past the rules
until that condition is met. In line
60145, Y is the ASCI value for the
reference suffix and, if the reference is
not the first item in the text line, then
W is the ASCII value of the reference
prefix. Line 60535 sets W to zero when-
ever a new line number is decoded.

Line 60150 skips the line number
printing statement if any of the prefix
or suffix rejection rules are met when a
potential reference is found. This is one
easy way to read the line:

IF the prefix W in the text is
numeric or upper-case alpha,

OR the item sought ends with a §
and the text suffix is a |,

OR the item ends with neither | nor
$ and the text suffix is either
numeric, upper-case alpha, $ or (,

GOTO 60170.

The first clause implements the
prefix rule, the second the string
variable suffix rule, and the third the
suffix rule for numeric variables, con-
stants, and line references.

Listing 7 is the result of all these
developments. 1t does indeed run in
less than 1K of RAM, with about 200
bytes to spare for a few instructions in-
serted between lines 60010 and 60030,
if desired. That might be a good place to
remind yourself that the symbols +,
-, % /,A,>, =, and < are treated as
keywords, not strings. (See table 2.)

40

Listing 7

0 BOTAL0000

&0000C REM XREFGEN
50002 CLEAR

0005
60004
0007
&O010
60030
60035
60040
LOOS0
Q070
60080
60090
&0100
60110
60120
650130
&0135
60140
601435
L0130
&L&Q150
50170
&O0500
60510
&0S1S
60320
60530
60535,
&0540
61000

DEFFNR (X) =X< >34ANDX< >40

Y=FRE (1)
1IFASC (A3) =7560T061000

1IFA>1276B0TO&0100
B=ASC(RIGHT®(AS, 1))
FORI=748TOT

X=PEEK (1)
IFX=06B0TO&LOSO0
R$=Re+CHR$ ¢ X)
IFA>127G0OTO&0140

NEXTI:PRINT: GOTOLOOIO
REM NEW LINE

Bg="0
1=1+5

W=0

BOTO60110

REM LOOKUP TOKEN

DEFFNA (X)) = (X>47ANDX-S8) OR (X >64ANDX <71 )

DEFFNC (X)=NOTFNE (X) DRFNA (X)
T=FPEEK (123F) +256%PEEK ( 124)
INPUT"KEYWORD OR STRING":A®%:PRINT

INPUT"WHICH STRING";A®:PRINT
L=LEN(A®) :B$="": A=ASC (A%)

IFA${ >RIBHT$ (R$,L)GOTOL0170

Y=PEEK(I+1): IFLEN (B$) >LTHENW=ASC(RIGHT®(B%,L+1))
IFFNA (W) OR (B=35ANDY=410) OR (FNER (B)Y ANDFNC (Y) ) GOTD&LQL70
IFAR®=RIGHTS® (B®,L) THENPRINTLINE;

LINE=FEEK (I+3)+256X¥FEEK (I+4)
IFLINE>S9992THENPRINT : GOTQ60030

61005 INPUT"WHICH REYWORD"3A®: PRINT

&1010 TK=127:RBe=""

6101S L=LEN(A%)

61020 FORI=41092TD41314

61030 X=PEEK (I)

61040 EB$=B3$+CHR® (XANDI27)

61050 IFX<128G0TO&1100

61060 TK=TK+1

41070 IFAS=LEFTE (B%$,L) THENAZ=CHR$ (TK) : GOTO&0070
61080 Bs=""

61100 NEXT

61200 PRINTAS; " NOT FOUND":PRINT: GOTO60030

A few extra lines in listing 7 are
useful options. Line 0 is simply a jump
to the start of the program, so you can
load it from tape on top of your main
program already in RAM, and simply
type RUN to begin cross referencing.
Since modification of a program erases
the tables of variables in upper RAM,
you'll need the CLEAR statement in
line 60002 oply if you test your own
program and then enter the cross-
reference generator by typing GOTO
60000. The FRE function in line 60035
allows the garbage collection routine ta
conserve memory in the string storage
space whenever a new A$ is input in
line 60030. Rest assured that garbage
collect will not crash the system
(MICRO 35:43) unless your own pro-
gram uses subscripted string variables
and their values are preserved by
avoiding both programm modification

MICRO — The 6502/6809 Journal

and the CLEAR statement. Line 60515
ends the search when the program'’s
own line numbers are reached.

You can conserve even more
memory by deleting the remark state-
ments and altering the references to
those lines accordingly, as well as by
combining unreferenced lines into
multiple statements. Obviously, this
latter step saves the four-byte header
for each of the lines eliminated, and
can add up to a critical saving.

Have you been wondering about the
need for the next-line pointers? They
are essential to BASIC’s execution of
branching statements. An understand-
ing of this process will help you im-
prave execution speed of your own pro-
grams as well as the cross-reference
generator.

No. 46 - March 1882



When a branch token such as a
GOTO is executed, BASIC first
translates the string of digits following
the token into the low-high line
number format. The speed of this
operation clearly depends on the length
of the string, so it always helps to
utilize small line numbers, even
though this may be impractical in large
programs. If line references were stored
in Jow-high format when tokenized, it
would save memory and speed things
up. I suspect Microsoft shares my con-
clusion that it is difficult to distinguish
constants and line references.

Once the line number is ready,
BASIC looks at each tokenized line
header in turn, starting with the first
program line in RAM, until a line
pumber match is found. If the current
header doesn’t match, BASIC uses the
next-line pointer to skip to the next
header.

You can maximize the speed of this
skip-compare process by minimizing
the number of lines and lengthening

each line with multiple statements.
You should also put your most
frequently-called routines in the Jowest
line numbers, where BASIC will find
them first, and put the initialization
code in the highest line numbers, so
BASIC won't have to skip through it on
the way 1o the more important material.
The cross-reference generator has a
very significant execution speed prob-
lem in this regard, because not only its
own initialization in lines 60000-
60090, but also the entire tokenized
text data base, sits below the main pro-
cessing loop routine in RAM!

However, you can modify the cross-
reference generator to use next-line
pointers in two ways to improve execu-
tion speed. Once a reference is found in
a line, there is no need to search the re-
maining portion of the line, so use the
pointer to increment the loop variable I
to the beginning of the next line. More
helpful is an input specifying the range
of line numbers in your program
through which the cross-reference
generatar should search. It can use the
next-line pointers to skip to the first
line number you specify, and then quit

when it finds the last line number you
specify. If you're looking for references
to a block of code in your own program
about to be moved or eliminated, you
can reduce the number of searches re-
quired by adding a search for references
to a specified range of line numbers. I
suggest that you create a defined
Boolean function of your own to help
implement the rules for these extra
features.

John Krout is a patent attorney with the
firm of Gipple & Hale in Arlington,
Virginia. He teaches an adult education
course entitled Introduction to Computer
Programming, at Open University in
Washington, DC, He has computerized
Open University's walk-in registration
process on a Challenger 1P, and has
performed trendspotting election analysis
on Election Night 1981 for tbe Virginia
Radio Network nsing a Challenger 8P DF.

AKRO"
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Ohio ScienTific
% AT Last!

Extended Arithmetic

Processor » Load or save BASIC programs, machine language, and data
files by name. Chain BASIC programs from disk.

Copyright North East Financial Systems 9/81
Up to 22 data files may be open simultaneously.

OS] HEXDOS

Can your disk operating system do this?

HEXDOS is a remarkable disk operating system for the C1P or
Superboard 11. HEXDOS surpasses the capabilities of OS85D.
but because it uses subroutines in OSl's ROM BASIC, it is very
compact (only 2K). HEXDOS provides you with easy-to-use
commands and saves 10K of memory and disk space!

MULTIPLE PRECISION MATH
65D3 and 65U

13-Digit Input — 26-Digit Output
Complete Rounding Function

Completely Integrated into 9-digit
MICROSOFT BASIC

$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

Resides at the beginning of RAM, leaving maximum space
for user programs.

Full trace ot BASIC programs with optional single-stepping.
True line editing allows you to corect mistakes aasily.
Includes a disassembler and demonstration programs:
CHECKBOOK and ADDRESSB80O0OK (personal data base
management), LIFE, SURROUND, REVERSI, BACKGAM-
MON, and BSR CONTROLLER (home controf).
Satisfaction guaranteed, or your money promptly refunded.

"Dacumentation is clear and complete, the best | have seen
from any source.”

- Ronald C. Whitaker, Compute! magazine, April 1981

Price: $49.50 (5%-inch diskette and 40-page manual)
Manuel only: $10. (Applicable towards purchase price.)

The 6502 Pro»gram Exchange
2920 West Moana
Reno, NV 88509

]
VISA
For more informalion, send $1.00 for our catalog. 0]
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SUPER OSI

EXPANSION
BOARDS

If your Challenger can't generate displays like those shown above
WHAT ARE YOU WAITING FOR? The SEB-1 High Resolution
Graphics and Memory Board (for CIP and Superboard I1) and the
SEB-2 High Resolution Graphics and Disk Controller Board (for
C2/4/8) simply ‘plug-in’ fo your computer and give you instant
access to over 4900 individually addressable pixels in up to 8
colors! Your Hi-Res screen can go from 32x 16 alphanumerics to
256 x 192 point graphics in 11 software selectable modes. The
standard video of your computer is left intact, so that none of your
current software library is outmoded. Use the graphics for
Business, Scientific, Education, or Gaming displays that were
impossible—until now!

Installation of either board requires absolutely NO modification of
your computer—they just ‘plug-in’. Nor do they preclude your
using any other OSl-compatible hardware or software. In addition
to the Hi-Res Graphics the SEB-1 gives C1 & Superboard Il users
16K of additional user memory (over and above that memory
devoted to the graphics), two 16 bit timers/counters, an on-board
RF modulator, and a parallel port with handshaking. The SEB-2
gives O8I 48-pin BUS users an OSI hardware/soflware
compatible Disk controller, and an RF modulator that can be
user-populated.

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

g ) SEB-1 SEB-2 L SEB-1 SEB-2
Assembled and Tested $249,00 (SK RAM) $239.00 (1K RAM) Bare Board & Manual $ 59.00 $ 59.00
Kit $165.00 (No RAM) $139.00 (No RAM) Manual only $ 5.00 $ 5.00

SOFTWARE

AESCEM L e e el 50 b berrrire s g et S e - $11.95

An action-packed, super last arcade game where you Iry to destroy Ram ships and the
Evil Specire inside the Crystal city 8K.

PLANETARY LANDER.........ccooiiiieiiiniine e $11.85

Your computer gererates contour maps of the surface of a strange planet as you
descend lookng for Ine landing pad. As you make your final approach, the computer
displays side and top views of the tesrain and yaur ship-as you iry to land while avoiding
the swarms of asteroids above the planet's surface. 8K

PROGRAMMA-TANK .......coiiiiiviinnt i $9.95

Programma- Tank is a complex simulation of a battle between two 10bot tanks as weli as
a fairly painless way 16 learn assembly language. The opponents program their tanks in
‘Smalltank’ a miniature prograrmming lanquage, which is much fike assembly lanquage.
The two strategies are then pitted against one another until a victar emerges, 8K.

COMING: SER-3 B0 24 Video/Disk Controfler (C2/4/8), SEB 4 48K Memory
RAMIROM (C2/4/8), SEB-S 8K RAM|Diski/Sound|ClackiVoica (C1 & Suparboard).

ORION

Write for FREE catalag
Internafional Requests please
supply 2 Internationa! Response Coupons
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RUINS OF TALAMARINE .....................................

This is the hirst of our "Epic Quests’ programs. Epic Quests could be described as

graphic advertures, bul they are much more. Can you retrieve the stalen Jewels from

the ruined Talamarine castle? This sarias ¢! two programs allows you 10 create 2

characier with tne qualities that you want (o co pattle with the lorces of darkness BK.

CODENAME: BARRACUDA

Another of our “Epic Ouests” in which you are an agent working for the US
Government {rying 1o rescue a defecting Soviat professor. The problem is that a

middie-eastern government has kidnapped the professor and is forcing him to ceveiop

atomic weapons far Inem. The three programs (8K ea.! in this series allow you to
create, train and send your character on his Mission

DUNGEONS OF ZORXON

Can you explote the Dungeons of Zorxon in his "Epic Quest'? Step otn a nether world

of monstrous beasts and fortunes in gold whare magic reigns supreme. Three
progeams 8K each.

VISA*

SOFTWARE ASSO.
__147 MAIN ST, PO BOX 310, 0SSINING, NY 10562
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More Hooks into OSI BASIC

This article shows you how to
add your own keywords to
BASIC under 0S-85D V3.2.

Richard L. Trethewey
5405 Cumberland Road
Minneapolis, Minnesota 55410

In the Scprember 1980 issue of The
Small Systems Journal (MICRO 28:42),
Ohio Scientific published a method by
which the user could add his own new
keywords to BASIC. As soon as | saw i,
[ knew I wanted to try it, and [ did. It
worked, but I didn’t want to stop at the
two keywords that OS] had provided. |
wanted much more.

Unfortunatcely, the way OSI wrotc
their code involved the use of look-up
tables which made adding new key-
words a little cumbersome. Having the
look-up tables imbedded in the code
also meant a small memory overhead. I
rewrote the code to use simple direct
comparisons instead of comparisons
and subscquent jumps from tables.
This makes the code shorter, a little
fastey, and easier to follow.

Even though my program takes up
1K of memory, in just 2% pages of
RAM 1 have tmplemcnted commands
for the following: screen clear, color
background select, screen state select,
scroll toggle, BASIC reset, disk dirce-
tory printer, hex-dee and dec-hex con-
verter, and a screen-to-printer dump.
It’s well worth the overhead, even on
24K systems.

To implement new keywords, OS]
replaced the regular instructions in
| BASIC that interprcted the keyword
“LET’' with 2 JSR to the code that in-
terpreted the new keywords. OSI used
an asterisk as a character in bath of
their keywords. This is because when
BASIC saves text, it tokenizcs certain
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Trethe
B0
[S18) =
NOC7=
KCOD
nCaz
BRCO4
BCOS
HCOR

RO H

HiTUE
ELD
B OF
JEIRS IS |
BC1D
RLD
ne L
RCL®
Bk
BCID
BCLF
BL21
HE2
B2t
b2

2l oy

BC2E

RC4a7
RC49
RCAR
ECAD
rCHD
RBCI!

BRLCSS
RCT4
BCS7
RCE?

) A8

wey Listing

A BELOO
TOHEN=RRAS
TXTETR=3C7

An LY B0l

wiz7 LD (TXTFTRY WY
C9AS CMP BYOREN
DORXH BNE &AlK

as oy

nis7 LDA (TXRIHTR)Y .Y

RS "V R B IR T B I SN

2

[ W LCC0R
Z9az Lt Wi
FoagE BEQ BCODE
CSE3R CriPp #" 5
FOaB BED SCODRE
LHME 40
(IGF BER QLODE
& CHE # R
FO&E BEQ RCODE
44 CHMP #° D
Foze HEQ DCORE
" UMPOT
o0 BEQ MOODE
Lm0 clre R
F Ol PED FCIIDE
: RETURN TO BAEICG
202E0 1Ak

3 JLUMPE

ACISERD  WCODE  JIMP 4G
ACG9RE FCODE JMF F1
NS 7 IJDATE LDA TXTFIR
13 CL.C
L5052 ADE #8072
ase? 8TA TXTPTR
FOOZ ace P
2 E&CH INC TYXTFTR+1

58 Uri PLA

PL.A
60 RTS

1

i+ ROUTINE TO CLEAR
N920 CCODE LDA #7
N2OE LDX #%08
AQOO LDY HBQUG
90000 C1 STA ¥DO0O, Y
=3 INY
DOFA BNE C1{
EE&AFRC INC Ci{=+2
CA DEX
DOF4 ENE 1
AZDO LDA #s4DO

' CODE REYOND FAGE RODNDARIES

RESEYS PODINTERS AND RETURNS

R N RL e B W
OPUINTER T

A TR TS
TEX T

FETH CMO CHORAL TR
YIB LRI ASTERT S

NIV ORG BACT T BAGT
i VES NOW GET 1TRY CHGNG

Febarib UGS

AND CONCINUE

ra BASILD

SCREEN

LOAD
LOAD
INIZ
SAVE
BUME

ASCIT BLANK
FAGE COUNTER
POINTER

TO SCREEN

ROTNTER

LOOF FOR FAGE

BUMF PABGE ADDRESS
DECREMENT FAGE COUNT
LOOF " TI. DONE

RESET FAGE ADDRESS
{Continued on next page)
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words and characters into one byte.
The asterisk, which is the operator
symbol for multiplication, is one of
those characters. This way, the BASIC
interpreter can’t confuse your new
keyword with a variable name. This
may be overly cautious since we hook
into BASIC at ''LET’’ — one of the last
things to be interpreted. If you use
reasonable caution, you should be able
to choose your own keywords freely.
(Note that “'LET" is still valid.)

Before we are able to use the new
keywords, we must do a little house-
keeping in the interpreter. The follow-
ing is what you will nced to incorporate
into your BEXEC* in order to use the
hooks (I have used OSI’s code):

10 POKE 133, ADRH-1

20 FOR N =2470702476: READ
A : POKE N A : NEXT

30 DATA 32,ADRL.ADRH.234,
234,234,234

40 DISK! “CA ADDR=TT.S"

ADRH and ADRL are the high and
low bytes of the address where your
hooks reside in memory. ADDR is the
hex address of the same. TT is the track
number and S is the sector where you
have saved the hooks' code on disk.
The POKE to 133 protects your hooks
from getting overwritten by BASIC
strings.

Thave a 48K system, so ADRH = 188
and my code resides at $BC00. 24K
systems may want to use ADRH=92
apd $5C00. My system has 8-inch disks
so I put my hooks on track 8, sector 5,
which is unused. (Note: 0S-65D V3.3
users will have to put their codes
elsewhere.|

Another option is to alter BASIC
permanently on disk to eliminate lines
20 and 30. After you have done the
POKEs from these lines, just enter the
fo)lowing command: DISK! “SA 02,] =
0200/B" for 8-inch systems. On minis,
just change the last “‘B”’ to an ‘8.
This will save the adjustments to
BASIC and you can eliminate the code
in your BEXEC*. Also, if you have
enabled LIST, NEW, and <CTRL >
‘C', these commands wil)l be enabled
whenever you ipvoke BASIC. Whilc
writing this code, I was constantly go-
ing from the assembler to BASIC. Not
having to do those POKEs was very
convcnient.

The commands 1 have added are

very simple to use: ““C*’' clears the
screen, '‘B*x’’ changes the background

44

Trethewey Listing (Continued)

BCSB BD4FBC
BCSE 4C39BC

BC&L{ ASEOC
BC63 BD4FERC
BC&s AODR2
BC&O BIC?
RC&4A E&CT7
BRC4LC AC49RC

BCAF ADZAZS
BC?72 4940

BC74 BD2ARS
BC77 4C39RC

BC7A AQQ2
BC7C BLC7?
RC7E BDOCDE
BCB1 ASC?
BCAX 18
BCB3 690X
BRCB& 8SC7
BC88 4C44RC

RCBB A94AC
BCB8D S8DESO2
RC90 A94E
BC92 BDEEOZ
BC9S ARAD
BC97 8D1908
BC9A 4C3I9RC

245E=
246SF=
2660
2&661=
2b82=
Z28AL=
2754=
2761=
29SD=
2D6A=
20F7=
2D92=
2345=
2D73=
2E79=
BC9D 2QF72C
BCAD ZOAPBC
BCAZ 20F72C
BCAS& 4C3IFBC

BCA% 20732D
HCAC 2A
BCAD 20O
BCAE 443
BCAF 49
BORO =0

BOBE 260
BCBY QD
RICEE O
BOBR Of
BUBL O

BCODE

SCODE

QCODE

RCODE

DCODE

STA Ci2
JMP UFDATE

H
1 ROUTINE TO SET BACKROUND COLOR

3

LDA &#3EQ
ETA C1+2
LDY #%02

LDA (TXTPTR),Y

ING TXTPTR
JMP CCODE+2

i+ ROUTINE TO TOGGLE SCREEN SCROLL

’

LDA $2&2A
EOR #%40
STA $262A
JIMP UPDATE
H

B
H
.
H

]

3 ROUTINE T3 SET DISFLAY

i
LDY #$02

LDA (TXTPTRY VY

STA $DEOO
LDA TXTPTR
cLG

ADC #30%
STA TXTPTR
JMP UP1L

§
: ROUTINE TO RESET NEW,

LDA #74
STA 741
LDA #78
8TA 750
LDA #1732
STA 207X
JMP UFDATE

: ROUTINE TO PRINT DISK DIRECTORY

y

SCTN=%245E
PAGES =$265F
ADRL X=$2450
ADRHX=$2661
TRAKX=%$2452
SEEKX=$26Ab
LOAD =%2754
UNLOAD=%2761
CALLX=%295D
CRLF=$2Db&A
SWAP=$2CF7
PRBYTE=$2D92
CHROUT=%2343
STROUT=$2D73
DIRBUF=$2E7%
JER BuaF

JSR D

JBR SWAP

JMP UPDATE

IN THE GS,

$2EID=%2A,

s

JSR STROUT

.BYTE ~x DIRECTORY ¥’,%D,$A,$A,0

a1 ar me

NOTE: BY CHANGING THE FOLLOWING LOCAYIONS
COMMAND WILL ALSO BE
AVAILABLE FROM THE 0OS KERNEL.

CHANGE AB FOLLOWS:

.
H

RETURN T0O KBASIC

LOAD CLR PABE #
SAVE IN CCODE

FETCH COILOR &

ADJUSY BASIC
AND ENTER CCODE

TOGGBLES SCROLL
ON AND QFF

STATE

FETCH NUMBER
SEND 1T
AND ADJUST BASIC

LIST, AND <CTRL> C

THESE ARE THE NUMBER
YOU'RE USED TO
SERING

80 BACK TO RASIC

RETURN TD BASIC

F2EIF=%BC

PRINT MESSAGE

MICRO - The 6502/680S Journal
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HOF 4L
AU

]
- BD&UR4
BCDY7 AY2E
BRCD9 BDAL1Z4A
REDC ADE Z
RCDF

BCED AYOR

[ABS SRR ¥

SNGIR]

ROF4 AOLO Dt
BCF & 7]
ELF9
BOFK IS792E D2
BLFE EOO4

BDOO Foile

D02 EOOT

gho4
BDU
ebog
EDUA 2N
BDOP
BDOIE
BDOF
ED]
AR LE
BD1X
R4
ED1&
ED17
BD19
=DAIC
BPLE |
wp2t
EDZ4
BD27
ED29 :
GO

D3
D4

no

THL

ED39 ZO&ALD

RD3IC ARZ00

EDZE BEHZRE

D41 GCOERD

ED44 98 THZ
EDAE 48
ED44 207320
49 L0
BDAA 20
ED4l 00
®DAC AZOO
HDAE &8
EDAF AB
BDSC 4COERD
EDST BY7%ZE
BEDS& 20922D
EDS? &0
GDSA ZO6AZ2D
EDSD 40

TKOUT

QUIT

RDSE AGD2 <0
BD&O BICT
ED&Z C924
BD&A FOAS
BD&& AZQO

LA GERTAR WNLIMEIR
SAVE IT

fFEAD TN SEIZTOR
FIRINT DT COMTENTE
RUMF SETTLIR NUMBER
¢ DR F AT PROCESSR

Sl r FOROND GECTOR

L& dtily 4

o ROUTTHE T READT TR A& SECTOR 2F DIRTIE

1Otk 70 o LDAL 1LDW RYTE

ST ABKL X ; SAVE IT

Lo wiZE i LOAD R1IGH BYTE

STE aDRMY v SAVE 1T TR0

L.Dix r oL IAD SECTOR # T0 RE
5TH T SaVE 1T

DA s AL DIR T oo

ST v BAVE IT

JABR SEek X
JER oAl

MDVE HEAD TG TRACGH
L.OAD HEAD

IS8R OCALLX REAL GECTOR
JSRAINELOAD i WLOAD rIEAD
RIS . AND GO RACK

OROUTINE T2 PRINT CONTENTS OF DIRBUF

FRINT END [IK#

LDY #HE00 POINIZ FOINTERS

STY FLETH

LDX HBOO

LDA DIREUF.Y B ZTCH A BYTE

LEX BRO6 i I8 IT START Tk @7
PEQ M1 hy YESH CHI

CFX #4607 i END TRACE # 7

REQ TR2 : YES! FRINT IT

CMF 8" & i I8 ENTRY A NULL?
BEQ DO YES! SKEIP 11

JER CHROUT i NO! FRINT IT

1IN i RUMP ENTRY COLNTEFR
Li¥y : RUMF RUFFER POINTER
INE D2 v LOOF ”TIL DONE

DEY

ryYnm . X-FER FOINTER

GCLC i TD ACCUMULATOR
ADE w08 : BUME TDO NEXT ENTRY
TAY 1 X-FER 1T EBACK

RCS QUIT i BRANCH [F DONE

JMP D2-32 3 LO0F IF NOT

LDA #* : LOAD RLANK

JER CHROUT i FRINT IY

JSR ThOUT 1 PRINT 5TART Tk
JMP DI i AND LOOF

LDA #7— y LOAD ="

J8R (CHROUT i PRINT IT

ISR TROUT
INC FIFTH
l.BA FIFTH
CME 804
BNE Tk
JSK CRLF
LRX fsca
STX FI1FTH
JHP D3

VYA

PHA

JSR 5TROUT
=« BYTE ~ T aBO0

LDX #$DQ

PLA

THY

JMF D4

LDA DIRBUF,Y ]
JSR PREYTE H
RTS8

JSR CRLLF

RTS

LLOAD TRACK #
FRINT T

RDUTINE T CONVERT DECIMAL TO HEX

DY #$O2

LDA (TXTPTR) .Y

CHP B° & i HEX TG DEC 7

BEQ CONV ; YES! DO HEX-DEC

LDX H$OO : INIZ X (Continued)

color to the ASCII value of x, ''S*"" tog-
gles the screen scrolling on and off,
“‘Q*x"' is like POKEing 56832 with 'x’
for the screen/sound select, “'R*''
resets NEW, LIST, and < CTRL > 'C',
“D*’" prints a directory of the disk in
the currently selected drive, *'H*xxxxx’'
converts decimal ''xxxxx" rto hex,
H*$xxxx’' converts from hex to
decimal, and ''P*"" dumps text from
the screen to the serial printer port.
These commands may be used in either
the program or the immediate mode,
which means they can be entered from
the keyboard or embedded in your pro-
grams. The disk directory can be handy
if you are trying to find where a certain
program is on disk; the hex-dec con-
verter can save 2 lot of headaches when
writing USR(X] routines. Note that the
“H*"” command doesn't expect a
specific format.

In order to save room I used existing
code in the operating system where
possible. OS-65I) V3.3 owners may
want to alter the output roucines to for-
mat the ourput of the directory a little.

My thanks to OS] for the original
idea. They deserve a lot of credit for
making this information available and
workable on so many different systems.

COLOR VIBDEO MONITORS

» COMPOSITE VIDEO INPUT, NTSC:
TC-700 13" eolor monitor/TV receiver,
switchable, $389.00. TC-900 19" mon-
itor/TV raceiver, $485.00.

« Sony TV to video monitor conversion
kit, MCK100; gptodsolziorinput, 8135.00.

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

13” CRM-13 $485.00

19" CRM-18 $575.00

15" Trinitron, 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 1o RGB and composite video
monitor conversion kit, RGB-100:
$295.00 (available January 1982).

For additional information, contact:

Video M anketing. Tuc.
P.O. Box 339
Warrington, PA 18976
{215) 343-3000
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For ATARI - PET — OS] —

ATARI BASIC — Lemining by
U

in ang rwnaml
ONA-1
QOrdar-No, 7058

MACRO- Assembior

£49.95

a8AM
um AN,

it aaf 1
Order-Na. 7099
unhgh! —F

BA5.00
/300

Order- N’.) 703y £383.00
Invoies Writing {or wvory seaall
i ATARE - ad

Ordav-No. 7022, cavr. £29.85
Order-No. 7200, dic. K39.99

Wordprocassor for ATARI 800,
4BK RAM
Order-No. 7210 57995

How to connoct your EPSON-
inter ta lhs ATARI 400/E0D.

Qrder-No. 7210 #1855

e et — o d ]
OI oSl _0sl __osl DSl
The First Bopk of Ohia Sciantilic

infarmation
ble in o

192 pages

OIdal-Nn 157

Second  Book  of
antillc
valusble intormation atout
MiTroIoInputer  Systams,
Intradustion D&es 0 ano

Racl soufce,

£7.95
Ohio

Order-No. 153

BOOKS and
SOFTWARE

APPLE 1) — 6502
he Third. Bnok ol Dhin Scicntinic

ol OHIO
imparta

Dldev No. 160 I\ £1995

The Fil h book af Obie Seciunlific

Pronram fa
Y Disk and C

eciosing
ani VIC,
Dldnl Nb 14y £3.95

€xpansion Hxdbook for &5D2
802

LPET. O
ﬂvd -Ne. 152

M ln:ampu(m

Ordar-No, 153 £9.95

Sound  Genoration
PP CsTinns Mol

Complex

Small Businass Programs

Camglete tistings Tar the L
ey, lavolee Writin
ist

ath
Order-No, 156

Mizrocomputer Hardware Mand-
book

A MUST fnr the h:
Ordar-No. 29

Care snd  Foecding
Qammoﬂom PEY
CNaplers uu\mmg (23
g d

Prowotype-Expansion Board for
VIC-20 {544-Bush.
Ordar-No. 4843 £18.95

16K AAM/ADRI board oy S44-
watlan o

(s

Ordor-NO. 693 £3985
Low cost axpanison boards for
your APPLE 1. &. 3
waith

i

Protatyping card

Qrednt-No. 604

6522 VIA—1/0 Exp.

Ordor-No. 605

2716 EPROM-Burncr

Qcder-No. 607

8K EPROM/RAM Card
Order-No. 609

ELCOMP Puhlishing, Inc., 53 Redrock Lana

-Pomona, CA 91766, P

ment, Check
TPAID or P
Orders outside
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(7!4) 623-8314

BDBD

ROCE
nocr
RDD1
HDD4
BUD 7
BODY
RDDR
BDDD
BDDE
RDED
HDEZ
EDE4
RDE4
BRDES
RDEA
BDER
RDEE
EBDEF
BODFO
BDFI
BDFZI
RDF I
RDFB
LD
RDFC
RDFD
RDFF
BEOQ
BEQZ2
BEQS
BEO?
REQS
HEOA
BEOQC
BEOF
BE1Z

BERIERE
RIC7
Co30
F00F
38
E9TO
S9DESRE
CH

EB
ECO&
FOO=
AC4BBD

DOEA
AEBZBE
88

CA
l1oDA
ADB1RE
Foua™

e OV ED
ADBURE
o f i ] L]
ANEALD
AC4AQU

ca
200
BERIRE
HERIRE
BICY
L9230
Fo1
8

E9 X0
ceon
ROB2
EWQ7
SDRIOIBE
EB

ce
ACDT7RD
CA

98

18
&5C7
ascy
RDRSBE
CP0n
I00s
a8
E90A
18
%10
BOROBE
EQGO
FOZ1
CA
ACCO
BER4RE
AERABE
BDESBE

H1

HZ

X
ol

Ha

HS

PRINT

FR1W

LZIANV

H1O

8TX
1.DA
CHMP
BCC
SEC
5RC
8TA
INY
INX
CFX
REU
JMF
TYA
CcL.Cc
ADLC

STA
DEX
LDA
STA
GFX
BER
LDY
DEX
8TX
LDA
BEQ
TAX
LDA
CLC

JER
M

¢RDUYINE 1d

INY
LbXx
SRl X
SIR

Trethewey Listing (Continued)

RESHI
(TXTETR) 4V
HEZO

Hz

HEZO
INEBUF, X

#3006
H2
Ht

TXTPTR
TXTFTR

INBUF , X
RESLO
HEOO
PRINT
HEOR

COUNT
INEUF, X
HS

RE5LO

TEL1,Y
RESLO
RESHI
TBL2,Y
RESHI

K4
COUNT

HX
RESHI

FIR10

[CRILF
184

HE00

FIFTH
RESHI
(TXTPTIRY Y
RO

HiZ

B0
H%0n
414
H307
INBUF . X

H10

TXTRTR
TXTPTR
TINBIF, X
#80A
N3G

LACTRIE]

H$10
RESLOD
HEQU
PR

4300
POINYT
POINT
TNBUF , X

GONVERY

HE

B L e T R

v ey e

X

INIZ RESHI
BET CHARCTE
I8 17 ‘AR &
NO! CALCULATE

STRIF (FF ASCII
SAVE T

BUMF FUINTERS
TOO MANY DIGITS?
CALCULATE ANYWAY
NO! == LOOF

UPDATE RASIC

RUME X BACK 1

GET ONES

ALWAYS SAVE IT
SINGLE DIBIT 7

YE®E) FRINT!

SET FOINTER 7O TBLS
BUMP X BACK ONE
SAVE X

BET NUMEER

X=FER FOR CBUNTER
LOAD LOW RYTE

ADD FRUOM TABLE
SAVE IT

LOAD HIGH BYTE
ADD FROM TABLE
SAVE IT

DECREMENT COUNTER
LOOF TIL DONE
FETCH # OF DIGITS

BUMF DIGIT COUNTER
LDOF *TIL DONE
FETCH HIGH BYTE

LF_ I S&IE IT
NDN-t, S0 FRINT LT
FETEH 1L.OW HYTE,
FIRTAT 71

00 M <t A1

RETURN T BASTIE

10 DECLIMAL

BUMF FEINTER )
INTIZ? COUNTER

FETCH CHARACTER
15 IT A NUMBER™
NO! CALCLILATE

BIRLF DFEF ABGHG

8AVE VALUE
HUME CRUNTERS

AND Lage
BUMF ALK [INE

X+FER & OF CHARS
AND LIFDATE RAGI
LOAD ONE"S
ADJUST FOR

VAL LIE
HEX

ALWAYS GSAVE T
ARE WE DONE?
YES! BRANCH

NO, ERUMP COUNTER
INLZ CUOUNFER

FETCH FOINTER
GET CHAR FROM BUFFR
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RELS FQQ7

BEI7 AA

HE1{8 203BRE H14
BEIB CA

BEIC DOFA

REIE ADB4BE H15
BE21 FOOQ7

REZX CEPR4RE

EEZ4 C8

BE27 4ACOFBE

BE2A ADB2BE PR
BE2D FOO0&

BE2F 18

BE3S0 &9%0

REI2 204323

BEXIS 4CBABD FR1
RE3IB FB ADD
BEX? ADBORE
BREXC 18
BEXD 79A2BE
BE4Q B8DBORE
BE4T 9003
BEAS EERIBE
BE48 ADRIERE
BEAB 18
BE4C 79ASRE
BEAF BDPR1BE
BES2Z 9003
BESA EER2BE
BES7 D8
BES8 &0

ADD1

ADDZ

QQF1=
RESS AF01 Pi
BESR BD222X
BESE AF00

BE&LO BSF)

BEAZ A9DO

BE&4 BSFZ

BE&LS AQOQO

BE&LB BIF! P2
BE&AA C92D

BE&C 1003

BESE AF20

BE70 4C7ABE
BE73 18 3
BE74 C97F

BE7& 3002

BE78 A920

BE7A 204323 FB
RE7D C8
BE7E CQ40
REBO DOE&
BEBZ AOQD
BEB4 ASF1
BE8S i8
BEB7 &940Q
BEB9? BSF1
BEBR ASF2
BEBD 4700
BESF B8SF2
BE91 Z0&6AZD
BE94 ASF2
BE94 C9DB
BE98 DOCE
BE?A A02
BE9C BDZ2227
BE9F 4239BC
BEAZ 1&
BEAS 56&
BEA4 9&
BEAS 0O
BEA& 02
BEA7 40
REAB 10
BEA9 EB
BRERA 44
BEAB OA
BEAC 27
BEAD 03X
BEAE ©QQ
BEAF 0O
REBO 00
BERi{ 0O
REBZ 0O
BERZ 00
EEB4 00

BITHL

TBL1

TBL2

RESLD
RESRT
FIFTH

POINT

BERS=

LOTEL

COUNT

BRERQ
TAX
JdSR
DEX
BNE
LDA
BEQ
DREC
INY
JMP
LDA
BEQ
CLC
ADC
JBR
JMP
8ED
L.DA
CLC
ADC
STA
BCC
INC
LDA
CLC
ADC
5TA
RCC
INC
CcLD
RTS

HiS
ADD

H14
POINT
FR
FOINT

H13
FIFTH
PR1

#9330
CHROUT
PRINT

RESLD

LOTBL,Y
RESLD
ADD1
RESHI
RESHI

BITBL,Y
RESHI
ADDZ
FIFTH

A o i P —

i ROUTINE TO DUMP SCREEN

LOC=

LDA
STA
LDA
STA
LDA
8TA
LDy
LDA
CMF
BPL
LDA
JMP
cLC
CMP
BMI
L.DA
JSR
INY
GPY
BNE
LBY
LDA
BLE
ADC
STA
LDA
ADC
STA
JSR
L.DA
CMP
BNE
LDA
STA
JMP

$F1
4301
8994
as00
LOT
#$DO
LDC+ 1
#8400
(LDC), ¥
N

P3

P

PS

#37F
PS

a
CHRDUT

#4640
P2
BEOD
Loc

#4640
LOC
LOC+1
40
LOC+t
CRLF
LOC+1
#sDB
P2
SE02
8994
UFDATE

.BYTE $1&,856,%%6

.BYTE %00, $Q2,%40

.BYTE $10, $EB, $44, %04

+BYTE $27,303,300,%0Q

. BYTE ®00Q
LBYTE $C0
-BYTE 300
-HYTE €00
-BYTE ®Q0
INERUF=X

IF ZERO, SKIP IT

DO ADDUFP ROUTINE

BRANCH WHEN DONE
BUMP COUNTERS

AND LOOFP
FETCH STH DIGET
SKIP IF ZERO

ADJUST TO ASCII

AND PRINT IT
FINISH ELSEWHERE
WE™RE USING BCD HER
FETCH LOW BYTE

ADD FROM TABLE
SAVE RESULT
ADJUST FOR OVRFLD

FETCH HIGH RYTE
AND CONTINUE AS
BEFORE

RESET BCD FLRAG
AND GO BACK
TO PRINTER

LOAD PRINTER DEVICE
SAVE IN OQUTPUT FLAG
INIZ LDC TO BCREEN
ADDRESS

INIZ FOINTER

FETCH CHARACTER
CHECK FOR GRAPHILS
CHARACTERS

AND FRINT A BLANK
INSTERAD

PRINT!
BUMF FOINTERS

END OF LINE

RESTORE OUTFLAG

AND BO BACK

APPLESCOPE

DIGITAL STORAGE OSCILLOSCOPE
Interface for the Apple || Computer

ine APPLESCOFE syslem combines /o hign speed
aralog o digital zonwverters and a digital control board
wiln 1he f1.gh tesorulion graphics capabilites of the Apple
Il compule: t© creale a dwgilal storage oscdloscepa.
Sigral race parameters are énterea through the keyboard
lo operaiional soltware provided n PAOM orn the DI
contro! boara.

« DCto 35 Mhz sample rale wilti 1024 byie bullee

memory

s Preingger Vieveng

* Programmable Scale Select

s Cont:nunus and Singie Sweep Medas

* Smg'e or Qua' Channel Trace
Price 10t Ihe fwo boart Applescope sysiem 1s $585
EXTERNAL TRIGGER ADDAPTER $29

APPLESCOPE ACCESSORIES
APPLESCOPE-HR 12 High resoiulisn 12 bit analeg to
digiizl converier with samole rales o 106 Khz Requires
48K Apple !witti disk ctive. Soltware provide on loppy
disk includes asic SCOPE DRIVEH package

Frice per channes $695
APPLESCOPE-HRHS Higr Aesolulkon AND Hign Speed.
Circur compines o 6 il fagh analog to digitai conveness
ea ! Doingynamicrange The 100 canverler resolus
e maimaned gt samping rales up 1o tne 7 Mh, maxe
mum Icr s:gny- slew rales less tnan 5 valts per minio-
second Laraerinpuls slew idies wili teguce \ne converter
1030:401.0N G 6 s until the s:gnal Sidilizes wilhin the 5
Voll per nucroseconm irat Aguuires 48K Apple withthsk
drive. Soltware proviged on disk incluges the basic
SCOPY ORIVER package Price per charnne. $695
APPLESCOPE-EXT bxierral ingger aoapter na2s &
swiich se'ectable éxlernai trager tiput 10 @ BNC con
necior meunled 1n a rear siol of the Appie Y compuler
Price $28.00
APPLESCOPE-BNC BN axlapler cannecis the Bargsiick
conreciors on the: Al circwil caro 16 ma.c 8NC plugs
mounted 1 a rear siot ol e Apple Il compier
Prize $§14.95
BUS EXTENDERS Aliow easy actess O Apple I
penpheral circul cards Price $19.95
SCOFE PROBES Osc:il'oscope probes for use valk ine
APPLESCOPE - BNC gdapter Prce$29.95

SCOFE DRIVER Advariced soflware [or [he Appiescope
sysiem prov aes or 5% Nopoy disk. Avilzble oplions
1L
= Sipna! Averaging - Acguires 110 255 51gnal Sweeps
gnd displays e zveraged result
= Dgital voll Meter - Allows use as s resilime WM oruse
1o medsure puimnls on ar gecquired sweegs
« Huyra Copy - Uses grapnics printer 1o produce hard-
cony outpul ol disptayed 1races,
* Disk Storage ~ Allows automalic siorage ana recover
al acqured data an lloppy a:sks
« Spectrum Analyzer- Caloulistes and a.spaays Iequency
speclrum of acquired oala

BUS RIDER
LOGIC ANALYZER for the APPLE Il

The BUS RIDER circuil card stleriy nses the Apple 1!
penphieral bus and a3%ows rgal ime racking of peogram:
flow Sg'tviare provided on EPROM allows st up ol trace
pararielers from e keyboarg and read back of gisas:
semiled crue afer i program Nas haen nackes

= 32 o by 1024 sample memory buller

» Moriwrs Data ana Address bus plus 8- externdiinputs

¢ Tnguer cn any 32 il word or exterral tngger

« Pratagger vigwing

The BUS RIDER 15 anwnvaluable developrient 1ooi lor
anyere werking wiln Apple 11 or Appie I« compulers

Puce $29§

RC ELECTRONICS INC.
7265 Tuviumne St, Goleta, CA 93117

Visa {805) 268-6614 M/C
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PRICE: $3495

High resolution graphics-
Life like motion.

Instant replay on any shot.
Superfine aiming.
Pool room sound effects

Choice of 4 popular games

See your local
computer dealer
or order directly
from IDSI.

1 Specify ATARI

i1 or APPLE.

ATARI is the registered trademark of ATARI Inc. [E

APPLE |l is the registered trademark of
APPLE Computer Inc.
POOL 1.5 is trademark of IDSI.
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/ANICRO

Microbes
and Updates

Roland E. Guilbault of Atkinson, New
Hampshire, sent this note:

‘‘Sorting’’ by William R. Reese
[MICRO 39:29) is just what I needed to
implement a record cataloging program
that I am designing. Although the arti-
cle is good, the listings have many
typographical errors. The corrected
lines follow:

LOAD SINGLE.SORT1

105 V§(l) = “4": FORJ = 1 TO &
V() = V$(l) + STR$ (INT (10 ~
RND (1) )): NEXT J

112 REM SORT START HERE

115 VB(N + 1) = 999999999""
SS%NN + 1) = N + 1

180 Q = SK(ST):P = SK(ST — 1)
200 FOR | = 0 TO N: PRINT I; TAB( 5);

8S%(1); TAB( 10);VE(SS%(1)):
NEXT
1145 VI SS%(PyVHS = V§(VI)I =

P:J K

LOAD DOUBLE.SORT

105 WS(l) = “4": FOR J = 1 TO
8:WS(l) = WS(I) + STR$ ( INT (10
= AND (1) )): NEXT J

130 IFP > = QTHEN 170

200 FOR | = 0 TO N: PRINT |; TAB( 5);
S %(1); TAB( 10)%:V$(SS % (1)); TAB(
20 ;W$(SS%(1)): NEXT

1160 J = J — 1: IFVE(SS% ) < VHS
THEN 1170

IF V$(SS%(J)) > VH$ GOTO 1160

IF W8(SS%(J)) W§(VI)
GOTO 1170

1171 IF V§(SS% (1)) < VH$ GOTO 1170
1190 GA = SS%(I):GB = S§%(J)

1161

1162 g =

The program can be optimized by
changing line 1190 and 1195 to the
following:

1190 GA = SS%(l)

1195 8S%(l) = SS%(J): SS%(J) = GA
: GOTO 1160

No. 46 — March 1982

Maurice Bernstein of Panorama City,
California, wrote in with these modifi-
cations to ‘'‘Othello’”’ by Charles F.
Taylor, Jr. (42:63):

Over the past couple of years 1 have
found very few game programs modi-
fied for use with modems. 1 have not
seen games for modem use in computer
stores. Yet it is the very use of modem
communication that could add another
dimension to the recreational use of the
ricrocamputer, expanding game com-
petition to outside the household.

I have found that the game program
“'Othello’’ by Charles F. Taylor, Jr., in
the November 1981 issue of MICRO, is
a good example of a competitive Lo-Res
game which can be easily modified for
modem use.

The additions and minor modifica-
tion noted below are based on the
following assumptions:

1. Both Apple II computers using this
Applesoft BASIC program have
DOS.

2. Both computers use a Hayes Micro-
modem IT with the card in slot #3,
and are at the outset established in
terminal-terminal half-duplex mode.

3. Both computers have the modified
“'Othello’’ program loaded in mem-
ory and the players have agreed who
will move first.

First, each player types a CTRL A,
CTRL X sequence to leave the terminal
mode. Then each player types 'RUN’,
and when prompted, types his twn
number. The players type the legal
coordinates, in turn, as if running the
programy without a modem. At the
game's end, lines 750 and 760 from the
original program prompt whether or
not to play again. These can be left out.

These routines could be used for
other games where the controlling
characters would be string expressions
of paddle values [c.g., STR$(PDL{(0)) ).
These values would transmit and then

MICRO - The 8502/6809 Journal

recover the integer value on reception
using the VAL command. If any ran-
dom values are generated in the pro-
gram, the random value as an ASCII
character must come from one com-
puter only and be transmitted to the
other computer. Otherwise, you won't
get synchronous graphics.

OTHELLO by Charles F.Taylor

Modifications for modem use by
Maurice Bernstein, M.D., December
1981.

INITIALIZE DOS COMMAND
Add line 152 D$ = CHR$(4)
INDICATE TURN SEQUENCE

Add line 782 PRINT** WHICH TURN DO
YOU WANT? 1 OR 2"": INPUT TURNS: IF
TURN$ < >'1" AND TURNS< > 2"
THEN HOME: GOTO 792

FIND WHETHER TO TRANSMIT AND IF
SO GO TO SUBROUTINE

Change line 1340 IF TURN=
INT(VAL(TURNS)) THEN GOSUB 2000:
GOTO 1350

RECEIVE ROUTINE

Add line 1345 PRINT D$; "'PR #0"
Add line 1346 PRINT D$; "IN #3"
Add line 1348 INPUT MOVES$
TRANSMIT SUBROUTINE

Add line 2000 PRINT D$, "IN #0"
Add line 2002 INPUT MOVE$

Add line 2010 PRINT 0%, "'PR #3"
Add line 2020 PRINT MOVE$

Add line 2030 PRINT D$ ;"'PR#0"
Add line 2040 RETURN

If you've discovered a microbe or
developed an update, send your ipfor-
mation to Microbes/Updates, MICRO,
P.O. Box 6502, Chelmsford, MA 01824.

AICRO

49



SPEED
POWER

EFricIENCY O S'

656D3 SYSTEMS

FBASIC: BASIC Compiler $155/$10

® FAST efficient machine code written

with the ease of BASIC, . SPUL-65: Printer Spooler $95/$10
e SPEED-optimized, native-code compiler. Virtual Indirect File
® INTEGER subset of OSl-supplied BASIC.
e DISK based: No problem with size of & STOP WAITING for your printer!

source or object files. ® PROCESS words, write programs...all
e EXTENSIONS to BASIC: while printing!

- Simple interface to system hardware ® QUEUE lets you pile on print jobs.

M et fe e MULTIPLE COPIES printed with top and

- Direct access to 6502 registers. bottom page margins.

- Array initialization. ® SYSGEN relocates SPULGS and gives

~ Optional absolute array locations. extensive customization.

— WHILE and other structures. ® INDIRECT FILE commands produce disk

- Simple technique for combining files giving you:

compiler and interpreter advantages. - A virtually unlimited temporary file.

& FULL system: utilities (plus source), ~ A link between incompatible files;

manual, and many useful examples. for example, use WP-2 for extensive

BASIC editing.
— Ability to merge multiple program
segments.
R-EDIT: Editany program $40
or text with ease! XREF: BASIC Cross Referencer $25

e FULL CURSOR control. Edit anywhere on e TABULATES:

the screen. - Referenced line numbers.
® INSERT, replace, add, delete. - Variable names (numeric, string,
e ONE KEY stroke and you're editing. array).
e BASIC, assembler, etc. can all be - Defined functions.

edited w»ithout reloading editor. e FAST machine language program.
¢ RAM-resident: Always ready! , ¢ DISK based: Handles large BASIC source
® SYSGEN relocates R-EDIT and customizes. 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?
Its that special OS| disk format And
J’. we can fix that Just send us your disk,
$15, and you'll soon have an OS| compat-

o//wore ible disk.
Data Resource Corporation Manual orders applied to software
Suite 204 purchases. Programs supplied on B-in,
1040 Lunaai Street single-density, single-sided disks.

Kailua. Hl 96734 (808) 261-2012 Hawali residents add 4% tax.




‘Microsoft BASIC-in-ROM

Extensions

PRINT AT and CALL functions
are added to OSI| BASIC-in-ROM
using Ed Carlson’s technique.
Minor modifications may be
made to apply these functions
to other machines.

Michael M. Mahoney
4136 NE 14th Street
Portland, Oregon 97211

This article is primarily intended for
OSI BASIC-in-ROM systems such as
the C2-4P, C4P or the C1P. However,
with modifications the program should
be adaprable to other Microsoft 6502
BASICs, such as PET BASIC or Apple-
soft. It can cven be modified for use
with OSI Disk BASIC.

The programs were written on an
OS! C2-4P with 20K RAM, using
BASIC-in-ROM and OSI's 65XX
Assembler.

In the June 1980 issue of MICRQO
[25:15), Ed Carlson presented an article
entitled ‘‘Put Your Hooks Into OSI
BASIC" which explained a2 method of
adding new commands (pseudo key-
words) to OSI BASIC-in-ROM. His
method consisted of altering the
character parser, located in page zero,
to recognize and process the additional
commands. I thought Mr. Carlson's
idea was excellent and searched the
succeeding issues of MICRQO, and other
magazines, for additional articles or
routines to use with his method. I
never found one, so I wrote one myself.

This article adds two new pseudo
keywords (PRINT AT and CALL) and
fixes a minor problem I discovered in
the original version. It also presents a
more clegant solution to the dual key-
word flag situation.
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How it Works

0OSI BASIC-in-ROM, and most
other Microsoft 6502 BASICs, contain
a page zero resident subroutine used by
all the other routines in BASIC to fetch
characters, onec at a time, from the
BASIC statement being executed. This
routine is called a character parser and
is usually referred to as 'CHRGET’,

The procedure Mr. Carlson and I used
alters this routine to jump to some code
of our own. It will then recognize and
execute the pseudo keywords.

The only tricky part is that because
there are two modes of operation in
BASIC, {Immediate and Run), Mr. Carl-
son uses two separate keyword flags to
allow the pseudo keywords to be en-
tered into the text workspace. A per-
cent sign (%) and a pound sign (#) were
chosen as the keyword flags. When
entering a BASIC statement containing
a pseudo keyword, you would type a
percent sign, and to immediately ex-
ecute one you would type a pound sign.
This is somewhat awkward.

When the altered parser sees a
pound sign, it executes the appropriate
routine immediately. When it sees a
percent sign, the parser routine changes
it to a pound sign without execution,
allowing the command to be placed in-
to the text area. Then the next time the
line is passed through the parser, it
recognizes the pound sign and executes
the pseudo keyword.

The Problem

Since the parser changes the percent
signs to pound signs, when SAVEing
programs containing pseudo keywords
to tape, the pound sign is the flag SAVEd.
So, when LOADing the program back
from tape, the parser sees the pound
sign and executes the pseudo keyword
immedately instead of storing it in the
text area.

MICRO - The 6502/6809 Journal

Depending on the psendo keyword
encountered, this may cause the com-
puter to ‘'hang’’ or miss several charac-
ters or lines of your program. Luckily,
there are several methods to consider
for preventing this. You can:

1. always LOAD your programs before
LOADing and implementing the
extensions;

2. check the LOAD FLAG ($0203) and
execute pseudo keywords only
when the LOAD flag is ''OFF"/;

3. add special pseudo keywords to
disable and enable the extensions;

4. add a special flag that can be set or
reset from BASIC to control whether
or not execution should be permitted.

Option 1 is not very practical since
it would require resetting the computer
and reLOADing the extensions every
time you wished to run a different
program.

Option 2 would work, except when
the program LOADs data from tape.
Any pseudo keywords between turning
on and turning off LOAD not only
would not execute, but would cause a
syntax errof.

Option 3 is a workable solution, but
it would take a relatively large amount
of code to implement.

This leaves Option 4 — the use of a
flag — which is the method I chose. It
has the advantage of requiring little ex-
tra code, and provides an easy way to
enable or disable the extensions from
BASIC.

By simply entering
POKE 250,1 < RETURN >

in the immediate mode, the extensions
are disabled. And by entering
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POKE 250,0 < RETURN >
they are enabled.

Using a flag also relieves you of the
necessity of having two different key-
word flags, thus saving some cede and
removing the awkwardness of remem-
bering which flag to use. Now to enter
psendo keywords either from the key-
board or tape, you must first disable the
extensions by POKEing the flag to *'1'".
To RUN a program or to do an im-
mediate mode pseudo keyword, you
must enable the extensions by POKE-
ing the flag to zero. [ usually place the
appropriate POKEs at the beginning
and end of my programs containing
pseudo keywords.

The CALL Pseudo Keyword

The ""CALL’' command is identical
in function to the USR(X) command, as
it is used to transfer control to a
machine language routine and then
return to BASIC at the next statement.
To use the USR function you first need
to set the USR vector at 11 and 12
decimal {$0B and $0C) to point to the
entry point of the machine language
routine before performing the USR.
This results in a line of code such as

POKE 11,0:POKE
USR(X)

12,263 X =

To do this, you must convert the
address from hex to decimal, then con-
vert it to the standard 6502 two-byte
low, high format in decimal so that it
can be POKEd in BASIC.

1 created the CALL command to pet-
form all that for me. With the CALL, a
hexadecimal literal, a decimal address
literal, or a numeric variable contain-
ing a decimal address, can be used as
the argument. {Sorry, hexadecimal ad-
dresses cannot be assigned using a
string variable.)

The format for the CALL command is
#U ADDRESS

The # is the pseudo keyword flag, the U
is the CALL pseudo keyword, and AD-
DRESS is the entry point address of the
machine language routine. ADDRESS
may be a decimal number such as
64783, a numeric variable name such
as N, a hexadecimal literal such as
$FDO0O, or any valid numeric expres-
sion such as A(] +2) or 3*].

Note that when using the hexa-
decimal notation option, the address
must be preceded by a dollar sign (§).

Listing 1: CALL Command Examples

220 POKE 250,1 : END

100 REM

110 4

120 POKE 250,0 t
130 :

140 X=b47468:1X(1)=2X1X(2)=X~748
150 =

160 #U SFDOO H
170 WU 447646 1
180 aU X H
190 #U X (1) ]
200 #U X(2)+74&B ]
210

CALL COMMAND EXAMPLES

REM ENABLE EXTENSIONS

REM - HEXADECIMAL LITERAL
REM - DECIMAL L ITERAL

REM -~ DECIMAL VARIABLE

REM - DECIMAL ARRAY ELEMENT
REM - DECIMAL EXPRESSION

EDITRIX + GRAPHTRIX = THE MOST POWERFUL WORD PROCESSOR
THIS SIDE OF A NEWSPAPER COMPOSITION ROOM

EDITRIX:.

Easy To use TEXT EDITOR

HELP!' Key

COMPLETE instructinns lhat you ar your

vy ¢an undarsland,
D remermber 1 or 2 keyatroke conn
See your document formatted on the s
EDIT IT.

FOWERFUL

® 250 Column Harizontal Secrofling,

* Automatic Graphic Insertion and Formatting.

* Automatic Footnate Insertton.

® Underline - Superscript - Subs
Block Mova.

e Full Printsize, Emphasis. Justify, Margin and Cursor
Conlro!l

FLEXIBLE

» Capital letters with ESC ar Shift Key modification
® To be supported by Data Transforms new fieadline

Genaerator coming soon.

* Prinlout throngh GRAPHTRIX to 11 difierent Printers

WITHOUT CHAMNGING YCUR TEXT FILE!

REQUIRES: Appie (1 with 428K, Applescft in ROM, DOS 3

and the GRAPHTAIX Malrix Graphics System

FROM

52

ript - Search - Replace -

GRAPHTRIX

TEXT PRINTER AND GRAPHICS SCREEN DUMP

D USE

smplele READAEBLE d

ymentation

¢/ Mer:u Dniven
2lf-running Introduction ang Demeonstration

FOWERFIIL

¢, Emprasis, Underline, Sup

cument
nt, Footnotes. Chapters,

araphics in your Do

controllea trom your text file.

FLEXIBLE

» Formal
® Use
Appl

mpabizle v,

Text

q line

SILENTYFPE

KB
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¢ Frinls ANY HI-RES Graphic vour Apple 1l can create

files from Applewsit

a Menu Drniven Screen Durnp OR fram in YOUR OWR

th 11 different Matrix Line Printers AND 7 didtcrent

lel Interface Cards.
EDINRES: Apple Il wilh 4
prin
/9501, 10S 440G

Sandone cfthe
{-80/MX-100, ANADEX
TROMNICS 7339, MP} 25G.

CRMS, INC.. THE GHARHICS LEADER
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Listing 2: PRINT AY Command Listing 3
300 REM PRINT AT COMMAND
; BASIC EXTENSIONS VER 1.3 APR 19B1
310 = 5
3 BY MICHAEL M. MANONEY
320 REM INPUT AT WITH SIZE OPTION 4
;5 ADAPTED FROM 'PUT YOUR HODKS INTD OSI BASIC®
330 : 3 BY ED CARLSON IN MICRO #23:15
H
340 CUR®$=CHR®{(161) : REM CURSOR CHARACTER ; PROCEDURE AND CLEAR SCREEN BY ED CARLBON
5
0 PROMPT$="What is yaur name 2° : §1ZE = 30 3 CALL & PRINT AT COMMANDE, AND
:;50 o a % ; ENABLE/DIBABLE FLAG BY MIKE MAHDNEY
&0 : .
b
B EQUATES
370 POKE 250,0 3 REM —- ENABLE EXTENSIONS 3
3BO : PARSER = $00BC §j BETCHR ROUTINE
@ETCUR = ®00C2Z ; ENTRY — GET CURRENT CHAR
390 #C : REM CLEAR SCREEN POINTR = $O0C3 ; CODE PDINTER FOR PARBER
H
400 #P<(12,5) PROMPTS : REM ——PRINT PROMPT ;3 PABE ZERO LOCATIONS USED BY EXTENSIONS
410 I=1:NAMES$="" )
420 : ROLBYT = S$E7 3 USED FOR BIN CONVERS
430 #P(12,25+1) CURs : REM-——PRINT CURBOR CHAR D.FLAG = SFA ; DISABLE FLABG (250 DECIMAL)
TEMP2 = $FC
440 #U SFDOO 1 REM~-POLL XEYBUARD TEMP1 = SFE
5
450 X=PEEK (531) : X¢=CHR$(X) 1 REM—-BET KEY PRESSED i+ BASIC ROUTINES AND POINTERS
A460 = ]
A70 IF X<{>13 THEN 490 VARTYP = @3F i VAR TYPE FLAG (>$7F = STRINB|
380 WP(12,25+1) » "sGBOTD 330 1 REM~—ERASE CURBCR S8TRPTR = 671 1 BASIC 8TRING PTR
450 IF X<32 OR X>122 THEN 430 1 REM IBNORE INVALID CHARS! ERRPRT = $A2546 3 PRINT ERROR MEBSABE
500 : EXPR.1 = $AAAD j EVAL EXPRESSB WITH TM CHECK
EXPR.2 = SAAL)1 ; EVAL EXPRESS — NO Tm CHECK
510 #P(12,25+1) X® : REM PRINT CHARACTER RPAREN = @ABFB ; SN ERR IF NOT ’)*
LPAREN = OABFE | 8N ERR IF NOT *(’
520 NAMES$=NAMES®+X8 : REM CONCATENATE NAME COMMA = #ACOL ) SN ERR IF NOT °,°
530 I=I+{ 3 IF I<SIZE THEN 430 : REM CHECK FOR SIZEERROR BETSTR = @BOAE ; SCAN & SETUP STRING
540 : SETPTR = $B2B&4 j; GET PTRS AND LEN OF STRING
550 NAMES="HELLO THERE “+NAMES+™!" EXPR.8 = ®B3AE j € BIT EXPRESS EVALUATION
F1X = ¢B40B j CONVERT FL ACC YO FIXED
S60 #P(20,5) NAMES FP.STR = #B94E | CONVERT FL ACCUN TC STRING
ST & 5
LEBGAL = SFES3 ;3 CHK FOR LEGAL ASCIX HEX
580 POKE 250,1 t+ END § (Continued)
r | Pml:ll&t?umd H'ﬁmaulwh dealer for Apple 1( & 10 PRINTERS ‘
mi| ate 1
Il F(Mm:v'f:"nh:“' 5~ Carcy aN ¥ADIMOUS inyentory ® DIABLO (Lewrer Quality)  Revnl Ypur Cost
r Immediate delivery 630 R102bi-directnal/tiactars 2965 00 2699 00
COI ' .pute 16K ~32K —48K —84K—Plus or Integer in stack! ;ggﬂrz(ulﬂﬂi‘kevhozvf. tractors 730)200 289995
NEW, IMPROVED APPLE Il eCeve nnly 710.00 2289.95
e tanty ot HEW, APRSY ED AVEL E 111 12BK VERSION (/550K 135 keyhoard/rscrors 3270.00 2899.95
s“‘, ,Dw'&_c‘m""“m mlsg:“:v SOFTWARE! @ CENTRONICS dat matrx
8&1«#1;011!0»»""'10"" ?r.l!?n&uh’wm 700-9 Paralle), heavy dusty 1460.00 1¥95.85
V'ual:!el aple I|hlkl M:g:u 7048 Sevial, heavy duty 1795.00 1599.95
Smartarm 80 column o Innovative 737:1 Parallel 39500 79998
Madmmdmilbvlltﬁwn A:;‘:e’::?“(M 737.3 Seniat 1045 00 893.95
and more é b i 704-11 Paralipl 1870 0 1635.00
G YOU SINCE 18 P-1 Etectrostatic 49500 18995
SERVING YOU SINCE 1947 HEWLETT PACKARD ® PAPER TIGER
2 460 93500  B95.00
[ﬁp oL O ES P P J’e‘éeﬁ lpSthmentS 4806 graphiss 108400  959.95
NEW! HP-11C : 1 o "w‘ﬂ':;‘! wourg. FHOME Computer| 568 129500  1099.00
‘Aduariced Programmatile Yaur Cost: el ekiae| Pty ST ; :ﬁﬁ graphics 13900  1195.00
Seaatidic LCO Rerad 130 00 $1148% hx(vaoAﬁo w3 ss‘)ﬂr)a‘n "”‘am"js gggg ;.ggu
NEW! WP.12C ‘ $ < T ear Voot
A kil X, Your Cost: 36995 EPSON PAINTERS Fewr, Vour Con
Main Showroom & Offices: Firancial LCO Aerw) £150 00 $129.95 ; \evaourd XM e O B0 §s00 518
216 South Oclord Avenue | visa' | | W Npa, L, T | e el T SE A | ma S
Los Angeles, €A 90004 HPLS  Mipocomputer —built-in printer/manitor = g;'v(rv:;:llill:hc_-MUSHu L s :i:g ;f?é;ﬂ%é:g 80 sgggg gggg
325000 249000 | Spuech svntnesre 5000 129,95 | MX100 33600 18995

WE HONOR
VISA and MASTERCHARGE L

HP-8]  Microcamputer ~built-in monior  2250,00 199,
BP-26318 Panter, dor murx |ush for agtnyl JD‘JM!) JM’M

Wo cany 1 large invrntory af sottwaie &

WE ALSO HAVE . .
o NOVATION Modems

SICRASN S Your Cow

TV's 10 Watches!

#PA2805A B0 cal printor, & 00 Rurail Your €
TRLERRT W 7 i S e,y 4% 8 | 107 st a8y ]
HP.82901M Dual maveer {256KB disk drive) 2500.00 1998.00 [ 1} VIENTIFIC 22,50 i 3 -
OROER DESKS npen 7 Days a Week! | Caus fou the lowest pricss an 7 dish duives Coll s Caffus | 1140 LCO SeNEW 28,85 £ 193,85 159.95
7-00 AM to 7:00 PM Mon thru Sat 1457 Prog Scientific 3995 APPLE.CAT Direcy conmect 34395 314.95
: ! n WPAICY Rew! 22K bytes of memory 22500 25600 | 11.4BC480 Svep. Prog 8895 - -
Sunday Nooa to 5:00 PM g;ﬂ.:-';r:r;:cuvﬂﬂv HE00 T Iéﬁ%ggups:en.?rmq. Kg,;s SANYO MONITORS High resolution
X i X X aniPloy 5 13 C " v
Order Oesks: (213) 739-1130 o fam 9500 8495 | 1¢nPioyammerNEW  59.35 137, Ecn e gh iy Mol W
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( ide Calif) thin Calif :l‘:'-:lt mlrol“c 3008 ‘;:g: Large 1nventory of perighls, secess. vte. | 32 Biach B white 1000 759.85
outside Calif. {within Calif.) Py el T o FiaaE ATARI COMPULEr susye v conr | 8 Black & whne-ishe test seller] 23500 18988
800-421.8045  §00-252-2153 | iedchtgmmconne o0 1o | 40 SecAcIcic s 36 | AMDEK(Leedx)High Quality Monitors
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Mode{ 820-1
64K COMPUTER & WORD PROCESSOR
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Otherwise the CALL routine will
evaluate the address as either a
numeric literal or variable, or report a
syntax error. Also, the hex address
must be four valid ASCII hex
characters, so remember to pad with
leading zeros when necessary. Other-
wise you’l]l get a syntax error.

Listing 1 gives some examples of
valid CALL command formats.

The PRINT AT Pseudo Keyword

“'PRINT AT" allows you to specify
exactly where on the screen to print
any single value, without disturbing
other areas, and without scrolling the
screen. This is highly desirable,
especially in any type of data process-
ing input procedure, since formatted
screens are possible. In games you can
use PRINT AT to maneuver pre-defined
figures around the screen easily and
rapidly. Or, coupled with the CALL
command, an INPUT AT with size op-
tion can be simulated as in listing 2.

The format for the PRINT AT com-
mand is

#P (L.C) VALUE

#P is the PRINT AT pseudo keyword, L
is the line number of the screen (0 to
31), C is the column number (0 to 63),
and VALUE is the value to print.

Both L and C may be numeric
literals, numeric variables, or any valid
numeric expression, within the speci-
fied ranges for each. VALUE may be
any single numeric literal, string
literal, numeric variable, string vari-
able or valid numeric or string expres-
sion. Parentheses must surround the
line 2nd column specifications, and
they must be separated by a comma.
All spaces shown are optional; there
may be more if desired.

Listing 2 shows examples of a num-
ber of valid PRINT AT formats as they
might appear in a program.

The Program

The assembly language program is
shown in listing 3. I'd like to point out
that in addition to the PRINT AT and
CALL discussed here, there is also a
“CLEAR SCREEN'’ command [#C)
available. Also, please note that I have

54

Listing 3

510
520
S30
340

560
870

390
400

610
620
&30
640
630

&70
&%0

710
720
730
740

7560
770
780
790

810

920
930
240

340

970

980

790
1000
1010
1020
1030
1040
1080
1060
1070
1080
1090
1100
{110
1120
1120
1120
1120
1130
1140
1150
1160

1170
1170
1170
1180
1190
1200
1210
1220
1230
1230

210"

{Continued)

500 1EDO

1ED2
1ED4
1ED&
1EDO
1EDA
1EDC
1EDE
1EEO
1EEZ
1EE4

tEES
1EE&
1EES
1EEA
1EEA
1{EEB
1EEB
1EEB
1EEB
1EED
1EEF
1EF1?
1EF1
1EF3
1EFS
1EFS
1EF7
LtEF9
1EFB
{EFD
1EFD

1FO0
1FO0O
1F0O
1FO0
1FCO
1FOO
1FOO
1F00
1FO3
1FOS
tFo7
1iFOB
1FOB
1FOD
1FOF
1F11
1Ft1
1F11
1F1t
iF14
1FL6
1IF19
iF1iB
tFiP
iF1E
AF1E
iF1E
1F1E
AF{E
1F1E
iFLE
1F1F
1F20
1F214
1F22
1F22
1F22
1F22

1F22
1F23
iF24
1F23
tF2&6
1F26
1F2&
1F24&
1F26
1F27

A94C

B3FB
AYER
a3pDp
AFLE
B83BE
AYEA
85BbF
a5co
85C1

A900
83FA

E&CT
DO02
E&CA

ASFA
Doo8H

AOOD
BICX
C923
FOO3

4CC200

20BCO0
A000
AZFF

BDAEIF
FOFO
DIC3
DOF&

BD261F

BD221F
B3SFD

&CFCOO0

43
SO
S5
00

2A
43

*1EDO

} ALTERS THE PARSER TO
5 THE NEW ROUTINE

J

ENTRY LDA
a8TA
8TA
LDA
a8TA
LDA
87a
LDA
8TA
8TA
8TA

LDA
8TA

1
RTS8

#94C
PARBER
S$00FB
#BTARLD
PARBER+ {
WSTARMHI
PARSER+2
#OEA
PARSER+3
PARSER+4
PARSER+3

#900
D.FLAG

1 4
§ MAIN ROUTINE

¥

BTART INC
BNE
INC

)

MAIN.1 LDA
BNE,

]
LDY
LDA
CHP
BEQ

¥
MAIN.X JIMP

3

STARHI =
THP -
8S8TARLD =

]
3 PSEUDD~KEYWORD DECODING

s

EXTEND JBR
LDY
LDX

X.LOOP INX
LDA
BEQ
CMP
BNE

| 4
3 FOUND A MATCH 80 GET ADDR

LDA
aTAa
LDA
8Ta

JMP

PBUEDO-KEYWORD AND ADDRESS TABLES

POINTR
MAIN. 1
POINTR+{

D.FLAG
MAIN. X

#¢00

(POINTRY,Y j

L 3K )
EXTEND

GETCUR

START /2348

STARHI §254

START-THP

PARSER
¥$00
WSFF

EXTTBL, X
MAIN. X

H

(POINTR),Y j§

X.LOOP

ADRLO, X
TEMP2

ADRHI , X
TEMP2+1

(TEMP2)

VALID BINGLE CHAR

3
]
]
¥
5 END TABLE WITH NULL
]
E

XTTBL .BYTE 'CPU’, 800

}
j HIBH BYTE OF ROUTINE’S ENTRY ADDRESS

3 END WITH NULL

ADRHI .BYTE C.HI,P.HI,U.HI

-BYTE 800

!
y LOW BYTE DF ROUTINE’S8 ADDRESS
¥ END WITH NULL

1]
ADRLO .BYTE C.LD,P.LO,U.LO

(900)

> KEYWORDS”

JUMP TO

ramp>

FOR ’CALL”
ADDR LO OF NEW RTNE

ADDR Hl1 DOF NEW RTNE

* NOP®

BACK TO BASIC

INCREMENT CODE POINTER

EXTENBIDNS DISABLED?
YES8 80 SKIP CHECK

BGET CHARACTER
18 IT A POUND BIGBN?

BACK TO PARSER

GET NEXT CHAR

BET PBEUDO-KEYWORD
END TBL 80 EXIT

CMP TG CHAR IN BTHMT
CHECK NEXT KEYWORD

TRANSBFER ADDRESS OF
OF KEYWORD RTNE

TO PG ZERQ LOCATION
FOR JUMP

B0TO KEYWDORD RTNE

(900)

(800)
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Listlng 3 (Continued)

1230 1F28 AB
1240 1F29 00
1250 1F2A

1240 IF2A

1270 1F2A

1280 1F2A A208
1290 {F2C A%DO
1300 1F2E BSFD
1310 {F30 AOCOO
1320 1F32 B4FC
1330 1F34 A920
1340 1F36 PFC
1350 1F38 CB
1340 1F3% DOFB
1370 1F3P E&FD
1380 iF3D CA
1390 1F3E DOF&
1400 1Fa0

1410 1F40 ACBCOO
1420 1F43

1430 1FA3

1440 1FA3

1450 1Fa3

1450 1F43

1470 1FA3

1480 1F43

1490 1FA3 ASDO
1500 1F45 8%FD
1510 1F47 A%00
1520 1F49 B8SFC
1530 1F4B

1530 {F4B 2Z20BCOO
1550 1FAE 20FEAB
15460 1FS1 20AEB3
1570 1F54 E0O20
1580 1F5& BO1B
1590 1F50

1400 1FSB E8
1610 1F59 CA
1620 1FSA FOOD
1630 {F5C 18
1640 1FSD A%40
1650 ({FSF &3SFC
1640 1F&1 BSFC
1670 {F&63 S0F4
1480 1Fé5 E&FD
1690 1F&7 DOFO
1700 1F&9

1710 1F&9 2001AC
1720 1F4C 20AEBI

1730 1F&F EOA40
1740 1F71 9005
1750 1F73

1760 1F73 A208
1770 1F7S AC54A2
1780 1F78

1790 1F78 BA
1800 {F7% 1B
1810 1F7A &45FC
1820 i{F7C 8S5FC
1830 1F7E 29002
1840 1F80 E&FD
1850 iFB2

1840 1F82 20FBAB
1870 1FBS

1880 1FBS

1890 1F8S

1900 1F8S 20C1AA
1910 1FBB 245F
1920 1F8A 30046
1930 1F8C

1940 {FBC 204EB9Y
1950 1FBF 20AEBO
1960 (F92

1970 1F92 20B&B2
1980 1F7S5 AA
1990 1F?4 A0QO
2000 1F98 EB

+BYTE 800

]
3 SCREEN CLEAR ROUTINE

3

C.RTNE LDX
LDA
STA
LDY
8sTY
LDA

C.LOOP BTA
INY
BNE
INC
DEX
BNE

1
JHMP

]

C.HI -

TMP -

C.LO -

L]
3 PRINT AT

i

P.RTNE LDA
8TA
LDA
8TA

JSR
J8R
JSR
CPX
BCS
)
INX
INCLIN DEX
BEQ
CLC
LDA
ADC
8Ta
BCC
INC
BNE

-
BETCOL JB8R
JSR

CPX
BCC

¥
FN.ERR LDX
IMP
y
COLOK TXA
cLC
ADC
STA
BCC
INC

i
BETARG JBR

308 ; % PAGES (804 FOR CiP)

#8DO ; SET POINTER TO START

TEMP2+1 ; OF BCREEN

#$00

TEMP2

#$20 1 BPACE CHARACTER

(TEMP2),Y § BLANK LOC ON SCREEN

C.LOOP

TEMP2+1

c.LooP ; CHECK IF DONE

PARBER } BACK TO BASIC

C.RTNE/25&

C.H1$254

C.RTNE-TMP

ROUT INE

#sD0 3 SET UP PTR TO LINE #0

TEMP2+1 §  $DDOO

0800

TEMP2

PARSER j GET NEXY CHAR

LPAREN ; CHECK FOR OPEN PAREN

EXPR.8 ; GET 8 BIT ARG IN X

%820 } CHECK LINE # <=31

FN.ERR 3 NO- S0 CAUSE FN ERROR
i INCREMENT PTR TO START

BETCOL 3 OF CORRECT LINE

0340 ; LINE SIZE (820 FOR C1P)

TEMPZ

TEMP2 ; INCREMNT PTR BY ONE LINE

INCLIN

TEMP2+1

INCLIN ; FORCED BRANCH

COMMA  ; CHECK FOR COMMA

EXPR.8 3 BET 8 BIT ARG IN X

#840 § CRECK COL <=43 ($20 FOR C1P)

COLOK 3 IT’S OK

#3808 3 FN MEBBAGE OFFSET

ERRPRT } ERROR PRINTER

YEMP2 ; ADD COLUMN TO PTR

TEMP2

QETARG

TEMP2+1

RPAREN j CHECK FOR CLDSE PAREN

i
5 NOW BET VALUE TO PRINT

i

VARNAM JEBR
BIT
BMIX

i
NUMERC JSR
JBR

L)

S8TRING JSBR
TAX
LDy
INX

EXPR.2 ; EXPRESBION HANDLER NO TM
VARTYP j; STRING DR NUMERIC ?
STRING
FP.STR 3 CONVERT TO ASCI! STRINE
SETSTR ; 8CAN AND BETUP STRING
SETPTR j SET POINTERS & GET LENBTH
PUT LENGTH OF STRINA IN X
#300

made extensive use of exjsting routines
in ROM BASIC, especially in the
PRINT AT routine, and have tried to
identify their functions in the listing. If
you want to modify the program for
other versions of Microsoft BASIC, you
will need to replace these addresses
with the corresponding ones for your
machines.

Because the program is designed
with no self-modifying sections, 1 can
place it in ROM eventually. To ac-
complish this, certain page zero loca-
tions were used. These locations are
not normally used by OSI ROM BASIC,
but may be used on other machines.
The locations used are $E7, and $FA
through $FF.

Listing 4 contains a BASIC program
that will load the extensions into the
top of any size memory machine. It
will also configure itself for either C1
or C2, alter the character parser, and
set the ENABLE/DISABLE flag to O (the
extensions are ENABLED). In addition,
it will lower the top of memory, and
then NEW itself.

OHIO SCIENTIFIC

THE WIZARD’S CITY —
search for gold in the dun-
geons Dbeneath the Wizard's
city or in the surrounding
forest. A dynamic adventure
allowing progress in strength
and experience. All 0S|I —
cassette $12.95, disk $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,
CBP cassette $12.95, disk
$15.95.

AIR TRAFFIC ADVENTURE —
a real time alr traffic simula-
tion. C4P, C8P disks $15.95.
Plus S-FORTH, PACKMAN,
CRAZY BOMBER, ADVEN-
TURE, TOUCH TYPING, IN-
TELLIGENT TERMINAL and
more. Send for our free
catalog including photos and

2010 1F9% 3
2020 1F99 § NOW PRINT TO SCREEN complete descriptions.
2030 1F99 ¥ i
2040 1F99 CA PRINT DEX (312) 258-3150 .
2050 1F9A FOOC BEG@ P.EXIT ; DONE WITH PRINTING Aurora Software Associates
2060 1F9C B171 LDA (STRPTR),Y ; GET CHAR TO PRINT 37 S. Mitchell
2070 1F9E C90D CMP 980D 5 1GNDRE CARRIAGE RETURNS E Arlington Heights
2080 1FAO FOF? BEQ PRINTY (Continued) llinols 60005
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KIM i SYM < AIM USERS
SUPPORT
HDE DISK SYSTEMS

NEW!' AQC-818-16 ANALDG-TO-DIGITAL CONVERTER
WITH 1B CHANNEL ANALDG INPUTSY
%#KIM-4 BUS COMPATIBLE
8- BIT CONVERSION
380 USEC CONVERSION
2#8UILT ON 4-1/2 x 6 CAAD
HMUX-QUT AVAIL FOR ANALOG SIGCGNDITIONING
1+BUY BUILT AND TESTED OH SAVE $3 AND ALY
KIT
RCOMPLETE W/MANLIAL AND CIRCUITS

SALES

ADC-B18 16 BLILY & TESTED) i $295 00
ADC-818-16KW IKIT W/WIRE WRAP

SOCKETS) ., T o T S S———— - %] 1
ADC-81B-16KS IKIT W/SCiLDER

SQCKETS), ... ..... . 315900

SOFTWARE FOR ALL FODS
BASED SYSTEMS:
MAIL MANAGER PRICE: § 49.95

SOFTWARE FOR HOE BASIC:

MINI-MONEY MANAGER PRICE: $ 99.95

MEMO-WRITER PRICE: § 79.95
PAYROLL OFFICE PRICE: $349.55
TAX ADVISOR PRICE: $249.95
CLASS RECORD PRICE: § 49.95
STATISTICAL PACKAGE PRICE 5 24,85

PLEASE WAITE FOR COMPLETE DESCRIPYION

MORE SPECIALS:
*CENTRONICS 739-1 PRINTER REG. $995/
NOW $639.95
*CENTRONICS 704 PRINTER REG. $2435/
NOW $1695.00
*2716's — 10.95@/3 FOR 9.95@/10 FOR 8.80@

DEALER INQUIRIES INVITED

ADD $3.00 FDR SHIPPING DN ORDERS UNDEAR
$100 FREE SHIPPING ON OROERS QVEA $10D
NEW YDAK RESIDENTS ADD 7%: SALES TAX

UJESTEAN NEW YORK MICROCOMPUTER e

PO BGX 84
FAST AMHERST. NY 14051
716/688-7344

==

ne

MICRODbits

Deadline for MICRObits: 20th of sec-
ond month before publication; i.e.,
March 20th for May issue. Send type-
written copy with 325 per insertion.
(Subscribers: first ad at $10.)

COMPendium

The only monthly guide to 20 + current
microcomputer magazines. Every article,
editorial, hardware/software evaluation
described. Listed by computer type,
application. Copiously indexed.
Subscription includes Annual Reference.
Helps pinpoint useful information;
perfect if you can’t afford 20
subscriptions. Sample ($1.50);
subscription ($18).

Epicurious

P.O. Box 129

Lincolndale, NY 10540

{Continued on page 92)

Listing 3 (Continued)

2090 1FA2 9tFC STA (TEMP2),Y ; PUT IT ON SCREEN
2100 1{FA4 C8 INY

2110 1FAS 4C991F JMP PRINT 3 BACK FDR NEXT CHAR
2120 1IFA8 5

2130 1FAE 4CC200 P.EXIT JMP BETCUR i EXIT TO BASIC

2140 1FAB ;

2150 1FAB P.HI = P.RTNE/255&

2140 1FAB ™P = P.HI¥256

2170 LFAB P.LD e P.RTNE-THP

2180 iFAB 3

2190 1FAB 3 CALL ROUTINE

2200 (FAB ;

2210 1FAB 20BCOO U.RTNE JSR PARBER 3 BET NEXT CHAR

2220 {FAE C928 CMP ¥’ ¢ ; HEX ADDRESS 7?

2230 1FBO FO14 BEQ HEXADR

2240 iFB2 H

2250 1FB2 20ADAA DECADR JSR EXPR. 1 § 16 BIT EXPR - TM CHECK
2240 1FBS 200BB4 JSR FIX ;5 CONVERT FL ACCUM TO FIX
2270 {FBB ASii LDA $11 ; TRANSFER ADDRESS TO
2280 iFBA BSFC 8TA TEMP2 s PGB ZERO TEMPORARY LOC
2290 IFBC AS12 LDA ¢12

2300 LFBE G5FD STA TEMP2+1

2310 1FCO 20FBOO JBR $OOFB 3 DO ’CALL’

2320 IFC3 s

2330 1FC3 4CC200 JMP BETCUR ) BACK TO BASIC FOR DECIMAL
2340 IFC& )

2330 tFCé 20D61F HEXADR J8R HEXIN y BET BYTES 1&2-CONVERT
2340 I\FCY 89FD STA TEMPZ+1 ; TO BINARY ~ PUT 1IN TEMP HI
2370 {FCB Z20D&1F JSR HEXIN j} BET BYTE 3%4-CONVERT TO
2380 AFCE BSFC 8TA TEMP2 J BINARY - PUT IN TEMP LO
2390 1FDO 20FBOC JBR $OOFP 3 DO "cALL®

2400 :FD3 4CBLOO JMP PARBER j3 BACK YO BABIC

2410 1FD& )

2420 {FD& 20D91F HEXIN JBR HEXNXT

2430 1FD9 20BCOO HEXNXT 18R PARSER

2440 IFDC ZO093FE JBR LEBGAL } LEBAL ASCII HEX ?
2450 (FDF 300F BMI BN.ERR s ND-8D CAUBE BYNTAX ERROR
2440 IFEL 1

2470 1FE1 0A ASL A 3 CONVERT TO BINARY
2480 1FEZ OA ASL A

2490 IFE3I OA ASL A

2500 IFE4 0A ASL A

2510 IFES A004 LDY @804

2520 IFE7 2A ROLLIT ROL A

2830 1FEB 2&E7 ROL ROLBYT

2%40 1FEA 68 DEY

25350 {FEB DOFA BNE ROLLIT

25460 iFED ASE7 LDA ROLBYT

2570 AFEF &0 RTS8

25680 1FFO )

2390 1FFO U.R1 = U.RTNE/25&

2600 iFFO T™P = U.HI$2S8

2610 1FFO U.LD = U.RTNE-TMP

2620 iFFo 1

25430 1FFO AZ02 SN.ERR LDX #8002 3} 8N MESBAGE OFFSET
2580 IFF2 ACS6A2 JMP ERRPRT i ERROR PRINTER

24650 {FF%S 3

2640 AFFS .END

Listing 4

100 REM BASIC EXTENSIONS VER 1.3

110 REM  AUTO CONFIGURATION OC1/C2 & MEM SIZE

120 1

130 REM by MICHAEL M. MAHONEY APRIL 1961

140 1«

150 REM  ADAPTED FROM *PUT YOUR HOOKS INTO OSI BASIC’

180 REM by ED CARLSON IN MICRO #25

170 :

180 ME=PEEK (133)+2S4$PEEK (134) : ME=ME-300

190 MH=INT (ME/25&) : ML=ME— (255¥MH)

200 POKE 133,ML:POKE 134,MR:CLEAR: REM LOWER MEM & RESET PTRS
210 ME=PEEK (133) +2543PEEK (134)

220 =

230 FOR I=i TD 293 : READ X : POKE ME+I,X 3 NEXT I

240 1

250 FOR I=1 TD B : READ X,Y : Y=Y+ME

250 YH=INTUY/254) : YL=Y- (2548YR)

270 POKE ME+X, YL IF X=8 THEN X=11

280 POKE ME+X+1,YH : NEXT I

281 :

282 FOR I=1 TO 3:READ X:Y=ME+X:YR=INT{Y/256) : YL=Y- (25&£YH)

283 POKE ME+B2+1,YH: POKE ME+B&+1,YLtNEXT 1

290 :

300 T=201 X=PEEK(S70BB) : IF X<128 THEN 320:; REM CZ

310 POKE ME+92,4:POKE ME+143,32:POKE ME+141,32:T=5

320 MH=INT {{ME+1) /25&) s ML= (ME+1) - (2546 TMH)
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Listing 4 (Continued)

330 POKE $${,ML:POKE t2,MH : X=USR({X)
340 3 % @
350 4C : #P(8,T)“BASIC EXTENSIONS VER 1.3”

3560 WP(9,TH" gl e s sagROM TRE PRETZELLAND AR .o
370 @P(12,T)1" by Michael M. Mahoney® =i
380 WP(15,T)"EXTENSIONS NOW ENABLED" .
390 #P(17,T)" TO DISABLE - POKE 250,1" HUMANO'D 7‘& o
400 #P(19,T)" TO ENABLE - POKE 250,0" %
boo & DEFENDER 7
AS DEFENDER OF THE HUMANOID COLONIES,
420 END YOU'VE GOT TO STOP THE ALIEN /
430 1 LANDERS THAT ARE TRYING T0 ol
1010 DATA 169,76,133,188,133,251, 169,235, 133, 189, 169 PICK UP AND MUTATE THE g
1020 DATA 30,133,190, 149,234,133,151,133,192,133,193 e LR LN S i
1030 DATA14%,0, 133,250, %6,230,195, 208, 2,230,196 HAVE TO BLAST THE LANDER,
1040 DATA 145,250,208,8, 140,0,177,195,201,35,240 THEN CATCE THE EUMANOID IN
1030 DATA 3,74,194,0,32,188,0,160,0, 142,255 A D e L
1060 DATA 232,189, 30, 31,240,240,20%, 195,200,246, 189 AND THEN, A BAYTBR SMIP APPEARS OUT
1070 DATA 38,31,133,252,189,34,31,133,253,108,252 OF HYPERSPACE TO KEEP THINCS
1080 DATA 0,47,80,85,0,31,31,31,0,42,47 i e S e -+
1090 DATA 171,0,1462,8,1489,208,133,253,160,0,132 SSPECIPY YOUR SYSTEMI® ;
1100 DATA 252,169, 32, 145, 252, 200, 208, 251,230, 253, 202
1110 DATA 208,24b,76,188,0, 149,208, 133,253, 14%,0 R o
1120 DATA 133,252,32,188,0,32,254,171,32,174,17% | . ASTRO BLASTER "
1130 DATA 224,32,176,27,232,202,240,13,24,169,64 7 e THEL KT O BERNET
ROIDS Wi E BRIF 1N Fi 5]
1140 DATA 101,252, 133,252, 144, 244,230, 253, 208, 240,32 \ \\B/ ACE. BY BIASTING THEM 120 SUSBLE.
1150 DATA 1,172,32,174,17%,224,44,144,5,1462,8 \q cnaEPgL B;ECIAUSE THE LARLL‘-IL'OHIES'EPL‘A ru_\:‘};:g
1140 DATA 76,86, 162, 138,24,101,252, 133,252, 144,2 W PP i P g i
1170 DATA 230,253,32,251,171,32,193,170,34,95,48 / ! YOU*VE BLASTED THEM ALL, MORE APPEAR'

1180 DATA &,32,110,185,32,174,176,32,182,178,170 *ASTRO BLASTER® by JOHN WILSON IS A *=¥a
081 VEASION OF ONE OF THE MOST POPULAR ABCADE GAMES

L
1190 DATA 1&0,0,232,202,240,12,177,113,201,13,240 TIMES{ THE ACTION LS VERY SROOTH AND THE ASTEROIDS & F BEST
1200 DATA 247, 145,252,200,76,153,31,74,194,0,32 LOOKING EVER ON 0SI- NO LITTLE CIRCLES KERE! AVAILABLI 2 BOTE
1210 DATA 188,0,201,36,280,20,32,173,170,32,8 C1P AND ®®NCLPee® PLEASE SPECIFY YOUR

SYSTEM. BK CASSETTE ....:.0:4 $5.55 NN

1220 DATA 180,145,17,133,252,1465,18, 133,253,32,251
1230 DATA ©,74,194,0,32,214,31, 133,253,32,214
1240 DATA 31,133.252.32.251.0.746-168.0.32.217

1250 DATA 31,32,188,0,32,147,254,408,15,10,10

1260 DATA 10,10, 150,4,42,38, 231, 134, 208, 230, 165
1270 DATA 231,%4,162,2,76,846,162

1280 1

1290 DATA 8,28,58,79,47,87,72,83,215,202,248,243
1300 DATA 253,263,2b4,246 g
1310 1 et
1320 DATA 91,116,220 Am

SEND $1.0C FOR OUH FRCTO-

TLLUSTRATED CATALOG & GET A

$1.5C CREDIT ON YOU2 ¥IRST &

ORDER¢ TASSETTES ONLY!

Pretzelland Sotftware
2005 D WHITTAKER RD.

YPSILANTI, M1.48197

USERS!

READ

The Unotficial OSiUsers Journal

THE WORLD WIDE PUBLICATION
EXCLUSIVELY DEDICATED TO OSI USERS!

O Hardward Mods. O Peeks and Pokes O BugsandFixes
D Software Exchange O Software Reviews

SEND $15.00 FOR 12 ISSUES TO:
PEEK (65) P.O. BOX 347, OWINGS MILLS, MD 21117 (301) 363-3267

Maryland Subscribers Add 5% Tax Inquire for Foreign Rates




I -]
Now You Have “'The Choice”’

Reliability, Quality and Performance at a reasonable Price. Systems International, Inc. is pleased
1o offer an alternate to Ohio Scientitic microcomputers. Our systems are 100 % compatible to OS/
OS-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 Scientiflc, Incorporated Systems International, incorporated
Standard Features Standard Features
C2-OEM The Cholce I
48K Memory, 1 MHz 48K Memory, 2 MHz
One Serial Port 2 Serial Ports, 1 Parallel Pori
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 Volt 50/60 Hz Operation
90-Day Warranty 180-Day Warranty
Weight 80 Pounds Weight 40 Pounds
Size W17" X H9%.2" x D23':" Size W12%2"' x H13%" x D16"
Shippable by UPS in Factory Carton
Extra Cost ltems Extra Cost Items
Second Serial Port
Parallel Port None
2 MHz

Now Compare The Bortom Line aAnd Make “'The Choice”’

Total Retail $4,925.00 * Total Retail $4,525.00
240 Volt 50 Hz Operatlon add $50.00

Future plans include the "“Choice I1}”’ which is 100 % compatible to the OSI 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 berter sysTem!
Domestic and International Dealer and Distributor Inquiries are Invited. Discounts to 40%

* Ohio Scientific Price List June/July 1981

Fiysloms Indonabional Incorporalod

156920 Luanne Drive 500 Chesham House
Gaithersburg, Maryiand 20760 e e 150 Regent Street
US.A I I London W1R 5.F.A England
Tel (301)877-0100 Twx# 710-828-9703 Tel 01-439-6288 Tix 261426

- |
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GRAPHICS
FOR OSI COMPUTERS

% You Can Produce The Images
Shown Or Yours And Program
Motion With Our 256 By 256 High
Resolution Graphics Kit.
Thats 65,536 Individually Controlled
Points On Your TV Screen.

s Increase Column/Line Display.
You Can Set Up Your Own Graphic
Pixels Including Keyboard Characters _
And Unlimited Figures.

Y 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. om

% Buy The Entire Kit, s
Including Memory, For $185.00 o B e Sl
Or A Partial Kit For Less If You L LB G AL LG G
Have Parts. Board And MITTENDORF ENGINEERING
Instructions $40.00. Instructions e B P e

Include Software. (602)-935-9734




60

oSl

GALAXIAN - 4K - One of the fastest and finest
arcade games ever written for the OSJ, this one
features rows of hard-hitting evasive dogfighting
aliens 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 displsy back-
ground similar to MINOS as the action tskes
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 foot.
Checking out and testing this one was the most
fun I've had in years! — $13.95. 0OSI

THE AARDVARK JOURNAL

FOR OS! USERS — This is a bi-monthly
tutarial journal running only articles about O8I
systems. Every issue -contains programs custom-
i2zed for O8I, tutorials on how 1o use and modify
the system, and reviews of OS! related products.
In the last two years we have run articles like
these

1) A tutorial on Machine 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 OSI.

5) How to write high speed BASIC — and
lots more —
Vol. 1 (1980) 6 back issues - $9.00
Vol. 2 (1981) 4 back issues and subscription for
2 additional issues - $3.00.

ADVENTURES!!)

For OSI, TRS-80, and COLOR-80. These
Adventures are written in BASIC, are {ull fea-
tured, fast action, full plotted adventures that
take 30-50 hours to play. (Adventures are inter-
active fantasies. It’s like reading a 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 OSl and 16K on
COLOR-80 and TRS-80. They sell for $14.95
each.

ESCAPE FROM MARS (by Rodger Olsen)

This ADVENTURE tskes place on the RED
PLANT. You'll have 10 explore a Martian city
and deal with possibly hostile aliens to survive
this one. A good first adventure,

PYRAMID (by Rodger Olsen)
This is our most chalienging AOVENTURE, It
is 3 treasure bunt in a pyramid full of problems,
Exciting and tough |

TREK ADVENTURE (by Bob Retelle)
This one takes place aboard a familiar starship.
The crew has left for good reasons - but they for-
got to take you, and now you are in degp 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 a contest between you and old Drac -
and it's getting a little dark outside. $14 .95 each.

TRS-80

(o 1] NEW-NEW-NEW osl
TINY COMPILER

The easy way to 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 — BK is the minimum sized system that
can run the Compiler. It also handles only a
limited subset of Basic — about 20 keywords in-
¢luding FOR, NEXT, IF THEN, GOSUB, GOTO,
RETURN, END, STOP, USR(X}, PEEK, POKE,
, =, %/, , &> .Variable names A-Z, and Integer
Numbers from 0-64K.

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

TINY COMPILER — $19.95 on tape or disk OS|

SUPERDISK II

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

The disk contasins a disk manager that con-
tains a disk packer, a hex/dec calculator snd
several other utifities.

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

SUPERODISK {1 $2905 (%"} OSI

BARE BOARDS FOR 0§t C1P
MEMORY BOARDS!!! — for the C1P — and they
contain parallel ports!

Aardvarks new memory board supports 8K
of 2114°s and has provision for a PIA to give a
parslle] portsi I sells as a bare board for $29.95.
When assembled, the board plugs into the expan-
sion connector on the 600 board. Available now!

PROM BURNER FOR THE C1P — Burns single
supply 2716’s. Bare board - $24.95.

MOTHER BOARD - Expand your expansion
connector from one to five cannectors or use it
to adapt our C1P boards to your C4/8P. - $14.95.
16K RAM BOARD FOR C1PF — This one does

not have a parallel port, but it does support 16K
of 2114’5, Bare Board $39.95,

COLOR-80

(013

WORD PROCESSING THE EASY WAY—
WITH MAXI-PROS

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

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

MAXI-PROS has both glohal ang line edit
capability and the polled keyboard versions
contain a corrected keyboard routine that make
the OS) keyboard decode as a standard type-
writer keyboard.

MAXI-PROS also has sophisticated file
capabibilities. It can access a file for names and
addresses, stap for inputs, snd print form letters.
(t has file merging capabilities so that it can store
and combine paragraphs and pages in any order,

Best of all, it is in BASIC {0S65D 51/4" or
8" disk) so that it can be easily adapted to any
printer or printing job and so that it can be sold
for a measly price.

MAXI-PROS — $39.95. Specily % or 8” disk.

SUPPORT ROMS FOR BASIC IN ROM MA-
CHINES —~ C18/C2S. This ROM adds line edit
functions, software selectable scroll windows,
bell support, choice of OSI or standard keyboard
rodtines, two callable sereen clears, and software
support for 3264 characters per line video.
Has one character command to switch model
2 CIP from 24 to 48 character line. When in-
stalled in C2 or C4 (C28) requires installation
of additional chip. CIP requires only a jumper
change. — $39.95

C1E/C2E similar to above but with extended
machine code monitor. — $59.95 0S|

ARCADE GAMES FOR 051, COLOR 80 AND
TRS-80 (8K OSI, 16K TRS-80 AND COLOR-8D)

TIMETREK - A REAL TIME, REAL GRAPHICS
STARTRECK, See your torpedoes hit and watch
your instruments work in real time. No more 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.
$9.85

BATTLEFLEET - This grown up version of Bat-
tleship is the toughest thinking game available on
OSI or 80 computers. There is no luck involved
as you seek gut the computars hidden fleet. A
topoaraphical toughie. $9.95

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

16K COLOR-80 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 date sheats for 0S| systems
arid many games and utilities for COLOR-80 and TRS-80. Sand $1.00 for our catslog.

AARDVARK TECHNICAL SERVICES, LTD. )/

oSl

2352 S. Commerce, Walled Lake, MI 48088

(313) 669-3110
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Machine Language
to DATA Statement

Generator

A convenient machine language
program is presented to convert
machine language routines to
BASIC DATA statements. It can
be applied to all OS] BASIC-in-

ROM machines.

Yasuo Morishita
405 Lively Bivd.
Elk Grove Village, Illinois 60007

1

find it tiresome to convert hex to

decimal and to type everything in by
hand (plus this may produce numerous
typing errors. It would be convenient
to have a short program to convert
machine code routines to BASIC DATA
statements. So, 1 wrote the following
short program to do the work for me.

The command format is: !USR{S]

(E}{L}{1} and ‘' Carriage Return,”’ where:

S

E

S,

is for the start address of the memory
block

is for the end address of the memory
block + 1, which you want to con-
vert 1o DATA statcments

is for the start of new line number for
DATA statements

is for the increment of its new line
number

is short for the “PRINT’' command

in OSI BASIC; it can be ''PRINT"’ or
“Z=""—1 have selected "'?"’

E, L and I should be input in decimal

value.

To use this utility, you must:

.RUN this program once after the

BASIC COLD START, and it will set
up USR(X]} pointers and end-of-free-
memory pointers.

. You can LOAD or type in your own

programs, if necessary, then type in
YUSR(SJ(E)(L)(I) o generate the re-
quired DATA statements.

No. 46 — March 19882

Listing 1

1% REM DATA STATEMENT SENERATCR

2¢ REM

3¢ REM VER. 3.¢ (SEP.1, 1981)

44 REM

54 REM BY YASUO MORISHITA

68 REM

9¢ REM FORMAT 2USR( START)(END)(NEW LINE #)(INC.)

8# REM

9F RESTORE:M=7858: REN USR(X) Start address=31EB2
1#¢ B=INT(I/256):L=M-256%H

11 POXE11,L:POKE12,H:POKE133,L: POXE134,H

12# N=163:FOR X=M TO M+N-1:READ J:POKE X,J:NEXT
134 A=41629:M=M+N:N=124:GOSUB16¢

14 A=41756:M=M+N:N=47 :GOSUB16¢

156 POKE M+15,96:NEW: REM Write “RTS"
165 FOR X=¢ TO N-1:J=PEEK(A+X):POXE M+X,J:NEXT:RETURN
17¢ REM
18¢ REM Machine Language Data (163 Bytes)
199 REM
209 DATA 162,£,134,253,32,58,31,32,55,31,224,8,288,209,162
21% DATA 6,13%4,93,169,131,133,19,32,7,31,32,2f,31.224,53,176
22¢ DATA 12,169,44,32,48,31,32,1,31,144,239,198,93,32.72,31
23¢ DATA 32,244,3¢,144,218,14L,1084,169,162,72,169,115,72,32
249 DATA 149,179,76,119,164,25,165,23¢,1¢1,228,153,228,165
250 DATA 231,1§1,229,133,229,23¢,224%,2¢8,2,23¢,225,164,224
269 DATA 165,225,72.196,226,229,227,1p4,76,25,186,32,33,188
27 DATA 32,114,185,32,174,176,32,182,178,133.,253,16¢,1.198
26¢ DATA 2533,24€,14,177,113,32,48,31,2¢%,248,255,166,53,149
299 DATA 1L,23¢.93,96,32,173,17¢,32.8,18¢,166,253,148,22%
3@ DATA 232,145,220,232,13%,253,95,166,93,164,%,158,14,164
31¢ DATA 228,165,229,32,25,184
Listing 2
{ DATA STATEMENT GENERATOR
:+ VER.3.0 (SEP.1, 1981)
; BY YASUO MORISHITA
#=$1EB2
]
DTABF = $ES
3
1EB2 A2 gg DSGS  LDX #¢4 ;Get data from line
1EB4 86 FD STX $FD
1{EB6 28 3A 1F JSR GETDTA
1EB9 2¢ 37 1F LDSG@¢ JSR GETDIB
1EBC EZ #8 CPX #8B ;Expects 4 data
{ERE Dg F9 BNE LDSGE#
1ECE A2 g6 LDSGZ2 LDX #6 1Set input buffer ptr.
1EC2 86 5D STX $5D
1EC4 AS 83 LDA #$83  ;"DATA"™ token
1EC6 85 1 STA $13
1EC8 28 g7 1F JSR ENDDTA ;Get data from memory
1ECB 2§ 14 1F LDSGF1 JSR FIXASC ;Write dec. data in buffer
1ECE Ef 35 CPX #$35  ;Line length limit

(Continued)
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This program can even generate
DATA statements with line numbers
smaller than those of the existing
BASIC program. It will insert the new
line without any problem. If the new
line number is same as the existing
one, it will replace the old one with the
new one.

Example: To convert memory block
$0000 - $0010 with the starting line
number as 10000 and an increment of
10, the input command will be:

2USR(0) 17)(10000)10)

The result will be:

10000 DATA76,116,162,76,195,
168,5,174,198,175,76,
178,30.0,0

10010 DATA72,56

Even if you had any program prior
to the execution of the above com-
mand, with line number such as 10,
20000, etc., the above two lines will be
inserted correctly.

I have tried to convert 4096 bytes of
memory into DATA statements with
my C4P (BASIC-in-ROM] running at
2MHz system clock. It took about 20
seconds, produced 262 lines of DATA
statements, and occupied about 14K
bytes of memory. (Of course, I had to
relocate the program to the safe loca-
tion to do this experiment!|

Please note that this program uses
quite a few subroutines out of BASIC
ROM Version 1.0 Rev 3.2 of Ohio Scien-
tific. It should work with ROM versions
of the C4P, C1P, C2-4P and Superboard.
It uses nine page O registers such as $EO
- 8E7 and $FD. If you want to relocate
the program, change the following sub-
routine addresses accordingly.

NAME of subroutines:

NXTLNO, NXTDTA, ENDDTA,
FIXASC, WRTLBF, GETDTB,
GETDTA, INSERT

It is also mnecessary to change line
number 90 in the BASIC program to set
up M as a new USR|X) start address in
decimal.

If you are using a disk-based com-
puter, or another manufacturer’s com-
puter, you will have to find out which
register and subroutine will be equiva-
lent ro that used in this program.

MCRO"
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Listing 2 (Continued)
1EDZ BS gC BCS NDSG@1
1ED2 A9 2C LDA #$2C
1EDY 2¢ %ﬁ 17 JSR WRTLBF
1ED? 28 g1 1F JSR NXTDTA
1EDA 9¢ EF BCC LDSGZ1
1EDC C6 SD EC $5D
1EDE 2¢ 48 1F NDSGZ1 JSR INSERT
1EE1 28 F4 {E JSR NXTLNO
1EEN
1EEL 98 DA BCC LDSGE2
1EE6 68 PLA
1EE7 68 PLA
1EE8 A9 A2 LDA #$A2
1584 48 PHA
1ZEB A9 73 LDA #$73
1EED 48 PHA
1EEE 2¢ 95 B3 JSR $B395
1EF1 U4C 77 AL JVP SAL77
1EF4 3
1EF4 18 NXTLNO CLC
1EF5 A5 E6 LDA DTABFR+6
1EF? 65 E4 ADC DTABF+4
iEF9 85 E4 STA DTABF+4
1EF8 A5 E7 LDA DTABF+7
1EFD 65 ES5 ADC DPABF+5
1EFF 85 = STA DTABF+5
iFg1 6 B NXTDTA INC DTARF
17 g3 DB g2 BNE ENDDTA
1F¢é E6 E INC DTABF+1
1¥87 AL Eg ENDDTA LDY DTABF
1Fg9 A5 E1 LDA DTABF+1
1FgR 48 PHA
1F@C C4 E2 CPY DTABF+2
1FgE ES5 E SBC DTABF+3
iF1g 68 PLA
1F11 4C 19 B4 JMP $3419
1F14
1F1L 28 21 BA4 PIXASC JSR $B421
1F17
1F17 2¢ 6E BS JSR 2B96E
1F1A 2¢ AE B¢ JSR $BPAR
1F1D 24 B6 B2 JSR $52B6
1F2¢ 85 FD STA $FD
1F22 AZ &1 LDY #1
1724 cé FD LFXASC DEC $FD
1F26 Fg #£E BEQ RTNWLA
1F28 B1 71 LDa (571).Y
1F22 28 38 1F JSR WRTLBF
1F2D C8 INY
1P2E DF FU4 BNE LFXASS
1F 34
1¥38 A6 5D WRTLBF LDX 353
1¥F32 95 gE STA $¢E,X
1F34 E6 35D INC $5D
1F36 6¢ RIWWLB RTS
1F37
1F37 28 AD AA GETDTB JSSR SAALD
1F3A 2¢ £8 Bk GEXDTA JSR $B478
1F3D A6 ED LDX $FD
1F3F 94 EZ STY DTABF,X
1P41 E8 INX
1FL2 95 Bg STA DTARF,X
1F424 B8 INX
1F45 86 FD STX $FD
1FL7 68 RTS
1F 48
1FL8 A6 5D INSERT LDX $50
1FLA AD # LDY #¢
1F4C 94 gE STY $¢Z X
1F4E A4 Eu 1DY DTABF+L
1F 58 A5 E5 1DA DTABF+5
1F52 20 19 34 JER $B419
1755 i
i1F55 jFollows Insert program

End

;Set data ptr for next

+

jInsert new line into text
;Update new line # & test
; Af &)1 data are done.
;Not yet all done.
jPrepare to exit to BASIC

tTrick to JMP back to
; BASIC warm start ($A274)

;Reget flag to numeric
iReset pirs & exlt to BASIC

;UPDATE NEW LINE #

;L. increment
;L. current line #
L. next line #

tH. increment
jH. current line #
tH, next line #

iUPDATE DATA PTR.

;Get current data ptr

iSet $11,12 with data ptr.

;WRITE DEC. DATA IR
1Get data from memory &

;3 convert it to floating.
iFlozting-->ASCII string
iScan, set up string.
;Discard unwantied string
JASCIT string lenzth

A1l done!
iWrite dec.ASCII string
;3 into input line buffer

i =JIP
iWRITE CHR.
;Chr. pir

IN LINPUT BUF.

;GET DATA FRCHM LIXE
jEvaluate expression

jCet value in (Y/A)=(L/H)
idata counter

jSave L. data

jSzve H. data

s INSERT NEW LINE IN TEXT
sChr. ptir.

sferminate input line

i bulfer

;CGet L. new line #

et K. new line #

1SeT new line # in £11,12

copied from BASIC RCM
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Interesting Software 0SI Disk Users

OS' sacescsanccscancen presents 1sseasasscsscssnss Os‘ Do.uble voup disk storm capacitv

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 drivea. Modular Systems’
DiskDoubler™ is a double-denaity adapter that
doubles the storage capacity of each disk track.
The DiskDoubler plugs directly into an OSI disk
interface board. No changes to hardware or
software are required.

! . The DiskDoubler increases free user disk space
All machine code and fast! Qur finest arcade from 50K to 120K for mini-floppies, from 201K to
game. Where it's you against the mean, 420K for B-inch floppies. With the DiskDoubler,
; \ each drive doea the work of two. You can have
menacing worm! r E
more and larger programs, related files, and disk
utilities on the same disk—for easier operation

L’GH TN,NG $29 95 without constant disk changes.

Your OSI system is an investment in computing
The most extensive D&D J adventure/fantasy for the power. Getthe full value from the disk hardware
OSI! You must traverse through the evil land of and boftwars LA youl alseadyows. Jlist writelo

; . okt us, and we'll gend you the full story on the
NOD. fighting and killing monsters every step of the DiskDoubler, aloné'w“h Pl modk cfyour growing
way! Your goal is to search out a certain treasure family of OSI-compatible products.
that will allow you to free the land from the evil Demi

Gods. Takes up the entire disk and uses full color

"™ DigkxDoubler is a trademark of Modular Systems

graphics.

[Send to: Send for our free Modular Systems
Interesting Software catalog of the finest P.O.Box 16 A Oradel,l NJd 076849
15856 Ocean Avenue | OSI software. 10% 201-262-0093
Whittier, CA 90604 ff with this ad.

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

O8I FIG-FORTH True fig FORTH model for 0S65D with fig edilor named files, string
package & much more

TINY PASCAL Operatas in lig-FORTH, an exceptional value when purchased with forth.
TINY PASCAL & documentation

FORTH & TINY PASCAL

SPACE INVADERS 100% machine code for all systems with 64 chr. videa. Full color & sound
on C2, 4P & 8P systems, The faslest arcade program available.

PROGRAMMABLE CHARACTER GENERATOR
Use OSI‘s graphics or make a complete set of your own! Easy to use, comes as a kit.
2 Mhz. boaras

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

32/64 CHARACTER VIDEO MODIFICATION

Ing

ut

Oldest and most popular video mod. True 32 chr. C1P, or 32/64 chr. CAP video display.
Alsoc adds many other oplions.

ROMS!!!
Augment Video Mod with our Roms, Full screen editing, print at selectable scroll, disk support and manysrnore

features. Basic 4 & Monitor 4495
Basic 3 $ 1895

All 3 for $ 58.96
650 DISASSEMBLY MANUAL. by Sofiware Consultants. First Glass throughout.
A must for any 85D 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) Memary Map and Auto Load
Routine.

3336 Avondale Court —

Windsor, Oatario. Canaga N9E 1X6 i i
(519) 969-2500
3486 Gountryside Circle % o}

Pontiac Township, Michigan 48057
(313) 373.0488

progressive comp
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800.,

410 Recoraer

810 Disc Dave
822 Puinter

825 Printer

830 Modem

820 Panter

850 Intertace
New DOS 2 System
CX30 Paddle
CX40 Joy Stck
CXx853 16K RAM
Microtek 16K RAM
Microlek 32K RAM

;W=

Ramcram (128K) .. ..oovvomiieiee e
One year sxtanded warranty

ATARI

16K..
48K. .

$76.00
$449.00
$229.00
$629 .00
$159.00
$269.00
$169.00
$21 00
$18 00
$18.00
$89 00
$7500
$159.00
$539.00

400
.. $329

3 32K.... $478

.. $555

ATARI SOFTWARE
CX404 Word Processor
CX405 PILOT (educalional) ... ................
CX413 Microsoit Basic
CX4101 Inwilation To Programing |
CX4102 Kingdom
CX4103 Srafistics
CX4104 Mialing Lisy
CX4105 Blackjack
CX4106 Invitation to Prograrming 2
CX4107 Brorythm
CX4108 Hangman
CX4109 Graph It
CX4110 Touch Typing
CXa1712 S1ates & Capnals
CX4a11« European Countries & Cagilals
CX4115Morngage § Loan Analysis
CX4116 Personal Filness Program
CXx4117 \navination To Programing 3
CX4118.20 Conversalional Lanquages (ea |
CX4121 Energy Gzar
CXL400Y Educahona! Master
CX6001 17 Talk & Teach Seties (ea |
CX8108 Bond Analysis
CX8107 Stock Analysis
CX8101 Stock Charting
CXL4002 Basic Compuling Language
CXL4003 Assempler Editor
CXL 4004 Basketball
CX1.4005 Video Easel
CXL4006 Super Breakaul
CXL4007 Music Compaser
CXL4008 SPACEINVADERS ... ......... .. ..
CXL4009 Chess
CXL4010 3-D Tic-Tac-Toe
CLS4D11 STAR RAIDERS
CxL4012 MISSLE COMMAND
CxL4013 ASTEROIDS
CXL4015 TeleLink
Visicale .
Letter Perfect (Word Processor)
Source
CX481\ The Enlertaingr . ..
CX482 The Educator .
CX483 The Programmer ... o.ieveavan s
CX 484 The Communicalor . ........ ..-.nn

PRINTERS

Okidata
[ Y L $499.00
.............. §769.00
$1129.
Ciltoh Starwriter
e I & e TN $1325.00
QHCPE o o yoniwgpysirsmmds sl o o il o 328 $1699.00
Paper Tiger
o e T T o R ot & $699.00
460G . o s, §F ST S L W e ey $898.00
- (TR RIE S | B | By e e $1129.00
Talley
8024-7 ... $1399.00
8024.L ... ...l .. $1629.00

NOW TWO LOCATIONS

SAVE TIME ¢ SAVE SHIPPING

$11900
$105.00
$68 00
$17 00
$1300
$17 00
$17 00
$1300
$2000
$1300
$1300
$17 00
$20,00
$13.00
$13.00
$13 00
$53 00
$20 00
$45 00
$13 00
$21.00
$23.00
$20 00
$2000
$20 00
$46.00
$§46 00
$24 00
$24 00
$30.00
§45.00
$32.00
$30 00
$24 00
$39 00
$32 00
$3200
$20 00
$149.00
$109.00
$89.00
$75.00
$130.00
$54.00
$329.00

Zenith 219

Texas Instruments

TI-99/4A $359

PHP 1600 Telephone Coupler $169 00
PRHP 1700 RS-232 Accessories Intertace $169 00
PHP 1800 Disk Drwve Controller . $239.00
PHP 1850 Disk Memory Drive , $389.00
PHP 2200 Memory Expanston (32K RAM) $319.00
PHA 2100 R F: Modulalor $43.00
PHP 1100 Wired Remole Contrallers{Pait) $31.00
API ENPANSION .1 e . o - smemerictommmn s o sevsitetotisess - - $329.00
PHP Printer Solid State . ............... - $319.00
CALL FOR SOFTWARE
SELECTION AND PRICES
Xerox 820
System | 8YC" ..o o $2450.00
System 18" ..... . soeans, $2650.00
(=" 3 e Pl PP moer P A P . ... $169.00
Word Processing ... ........ .. .. $429.00
SUPET GG . .. v o1 v e et et $269.00

CALL FOR MORE INFORMATION

Terminals

Televideo
()| e W B o £579.00
912G .. .. .. $699.00
920C $749.00
950 .. $938.00

Call tor computers

£749.00
$549.00

Modems

Novalion AUt ......... ..o $238.00
DO ..o R e SRR
(i, | R T SRR st <13, )

Hayes
L 2 ..$239.00

HOW TO ORDER: Phone orders inviled or send check or maney ordét and receive free shipping in the continental United States. PA and NEV. add sales tax.

computer mail order west |

800-648-335I

IN NEVADA, CALL (702) 588-5654

P.O. BOX 6689, STATE LINE, NEVADA 89449




TO SAVE YOU MORE!

COSTS ¢ SAVE SALES TAX

| HEWLETT
() Pyyibral! (xcommaodore

CBM 8032
>1039

SOFTWARE

WordPrald Plus $199.00
WordProa Plus $299.00
® 31 999 Commpdore Tax Package $399 00
Visicale $149 00
4032 ... . ool 2 . BPI General Leager $32900
80 Column Primter ... ......... ... ... .. $783.00 .1 I —— IO R - . 0OZZ Intormation System $269.00
NEW!' HPa325 £2399.00 8096 . Dow Jones Porffalin $129 00
HPeR1 $1689,00 Super Pet . Pascal $234 0
HP+85 16K Memory Module $249 00 203 ¢y o o . Legal Time Accouniing $449 00
5' Dual Master Disc Drive $2129.00 %gg :VOOYZ Cral1 80 $2£ggg

Graphics Plotter [72258 3 ! wer X
AT X ey 4040 . X Sockel-2-Me $20 00
w l N T K | 8300 {Letter Qualily) ...~ 00 Jinsam $Call
BORE | s e 0 - - MAGIS § Calt
Pet to IEEE Cable .. ..... o - The' MEnager . . ........om v vanns S $205.00

The new HP41CV Calculator sy Y

IEEE 1o (EEE Cable ....... Softrom, .. $129.00

Teactor Feed for 8300 . .. Real Estate Package .. . $789.00
TR L R L e N, i 8PI Inventory Conlcol . . $319.00
(| (2 el o, ST S ; BRI JOROIIMG 55 . b o v oovminieoie caan $319.00

1He BRI Payroll .........coiiiiiiiiii e $319.00
ARGl
L MCl
BC... .
a HP'AI aner 3 E — — \
[ Card Reader ... .. .v.oi ciiiieis s = VIC 20 \
] Optical Wand ; { \
HPIL CALCULATOR PERIPRERALS / |
T MIERIORT - . - cccromsmammivmems oo e s e ] $259 ! |
Digital Cassette e : Y
Prnter/Plotier . . - e — !
ALL FOR SOFTWARE INFORMATION
CAL (6] COM PLETE VIC1212 Programmers A« Cariridge £4500
VIC:213 VICMON Machine Language Monifor $45 00
Vic 6 Pack Pragram . $4400 VIC1801 VIC AVENGERS $2300
VIC 1530 Commodore Datassetle $63.00 VIC1904 SUPERSLOT $23 00
Mon|tors VIC1540 Disk Drive $49900 VIG1906 SUPER ALIEN $13.00
ViC1515 VIC Graphic Prinfes $330.00 VIC1907 SUFER LANDER $23.00
Amdex 12" B&W . TR § I r— $149.00 VIG1210 3K Memory Expanaer $3200 VIC1908 DRAW POKER = $23 00
12" Green ,....... v inve e e ems e s o § $165.00 VIC1110 8K Memory Expander $5300 VIC1909 MIDNIGHT ORIVE $23.00
1! GBlor. i SEn A e S R VIC 1011 AS232C Terminal Interlace $4300 VTI106A Recreatian Pack A $44 00
Sanyo (27 BEW L. .iiianiinaiaaiieees .....$258.00 VIC1112 VIC IEEE 488 Intertace 38500 VT107A Home Caiculation Pack A $44.00
1EXGMR00 .. oapnepmrn- Ceereeeeo-.... 526800 VIC1211 VIC 20 Super Expander 85300 VT164 Programmable Chavaclan(_‘uameg«ap'ncs $12.00
13" Color BHAA ST s $449.00 VT232 VICTerm | Terminal Emulatot $9.00
T T O™ EBIBT - . 2 awiian e o o b oo i £ e =iy 5 SR N Vlcs f
. ew oftware
Electron Ics Household Finance . ... ~o-o. 82700 Terminal..  ............ T R $13.00
Mo RO 5 65 42 b e T VA S aadd LG o ek - $13.00 Un Word. __________________________________ $13.00
Proneer Lazer DSk . ..o $599.00 VIG Home lnventory ............ .. -ooooo 81300 Grafix Menagerie. .. ... $11.00
BSR X IGSyslems VIS RECER N . s . oo« « o o sowies ... 81300  VIC PICS P | s Ty Ml LT $15.00
PRCEOD s —uwii .oz e $84.00 ISAM.........0. v 87900 Ticker Tape.........cooiiiiiiiiiiiae . $1300
LM 50t ., ..... TS AT A N b ... §16.00 @EehBedll DGR ... . . ... - - w0« - s e $22000 Banner Headliner .................. ... ..... $13.00
AMSH.. i o e w Y TR Ny cen e ST Accoums Heceivable .. .............. ... ... 822900 RS 232 .. e eeeiaa . 83900
AMZBE..... .. Sies i — % —rvaasar a1 1108 L 1 T Cevenno.. $229.00
Above are cash prices, add 3% for Master Card and Visa purchases.
|

. computer mail order east
800-233-8950

IN PA. CALL (717) 327-9575
501 E. THIRD ST., WILLIAMSPORT, PA 17701
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SATURN SYSTEMS 32K RAM BOARD FOR APPLE
32K of buffered read/write memory on a plug-in card

Compatible with: Apple 112, Apple 11+, Microsoft's Z80 Softcard® , DOS
3.2. DOS 3.3. INTEGER Basic®, Applesoft® | PASCAL,
FORTRAN. LLISA® , Personal Software's VISICALC®

Software included: 1. Relocation of DOS into SATURN 32K board
(recovers appproximately 10K of main board
RAM).
2. utility package for saving and loading
Applesoft® and INTEGER® programs and
data on the 32K RAM board; overlaying,
chaining.
3. PSEUDO-DISK: Modifics DOS 3.3 to allow use
Of SATURN 32K RAM boarcl(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® is increased from I8K 10:

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

VC-EXPAND supplied on 16 sector disk
ONLY $100.00

SHA7URH
SYSTEMS..

SATURN SYSTEMS. INC.
P.O. BOX 8050 ®* ANN ARBOR, Ml 48107 ¢ (313)665—6416
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Autonumber Plus
for Cursor Control

These enhancements to the
Cursor Control program (MICRO
36:75) include automatic line
numbering, PRINT AT, and
better BASIC access to such
functions as window setting.

Kerry Lourash
1220 North Dennis
Decatur, Illinois 62522

This short, machine language utility
frees C1P owners from the drudgery of
typing line numbers and doubles as a
fast line deleter.

When the Autonumber (AN} pro-
gram (listing 1) is patched into Cursor
Control, a number can be called up by
hitting the LINE FEED key. A number
will appear on the screen, indented one
space and followed by a space, just as
line numbers appear when they are
LISTed. Only the number is stored in
the buffer; this lets you use the limited
buffer length to the fullest. By hitting
the LINE FEED and RETURN keys al-
ternately, you can delete lines quickly.

The counter for the Autonumber is
located in $F1, F2 (decimal 241 and
242). It can be set directly with POKEs,
or zeroed by doing a warm start. The
counter can also be zeroed by POKEing
$206 (decimal 518} to zero.

Autonumber is patched into the
Cursor Control by setting CC's
PATCH jump to the starting address of
Autonumber:

Change $1E10 {$12) 1o $22
S1E11 {$1E) to $02

No. 46 - March 1982

The linc increment can be altered by
changing location $024C (decimal 588].

The AN uses a BASIC-in-ROM sub-
routine whose normal function is print-
ing line numbers for the LIST routine
and EEROR IN XXXX messages. This
subroutine converts the contents of the
A and X registers to an ASCI string
stored in $0100-010C. Next, it prints
the string on the screen. The space after
the line number is printed by another
BASIC-in-ROM routine.

The AN program can be relocated,
but $1E10 and $1E11 must point to the
new starting address. If you've re-
located the Cursor Control program,
adjust AN's JMP $1E12 accordingly.

Because of memory space limita-
tions, I was not able to make the Cur-
sor Control as modular as I would have
liked. Several uscful routines are im-
possible to access directly from BASIC.
Also, T noticed that 1 seldom used the
window feature because the windows
are hard to set. The following routincs

{listing 2) should correct these
weaknesses.
First, I designed the USR GO

roucine to make machine language
subroutines easier to access. This
routine eliminates the need to POXE
different USR vectors when multiple
machine language routines are called in
a BASIC program. The vector ($11-12)
only needs to be set ance, to the start of
the USR GO routine. When you call a
machine language subroutine, type
X-USR (DDDDD). The D’s represent
the decimal address of the subroutine.
You can usc a number, variable, or
even an cxpression inside the paren-
theses. For example, (27256 + 6416 +4)
would be accepted. To set USR GO,
POKE 11,100:POKE12,2.
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USR GO also allows five special
subroutines to be called with a single
digit {1-5). USR GO checks the high
byte of the calling address in the USR
parentheses before going to that ad-
dress. If the high byte is zero [address
less than 255}, USR GO selects one of
the five routines. If the number is not
1-5, a ‘'function error’’ message is
printed. With 2 little examination of
the USR GO logic you can add over 200
of your own often-used subroutines.
Here's a hint: $B408 retums with the
low byte of the address in the Y
register.

Now that multiple machine
language routines are easy to access,
it’s possible to tap three useful Cursor
Control subroutines:

ESC - Switch windows |1}
RUB - Erase current window {2}
HOM - Home cursor {3)

There is also a PRIN AT function
that moves the cursor location to any
address in screen mermory:

PRINAT - Print at (4)

The command format is X= USR{4})
offset. The offset should be 1-1000 and
can be expressed as a number, variable,
or formula. The offset is added to
$D000 (upper left corner of the screen)
and the cursor is moved to that loca-
tion. A handy way to set cursor loca-
tion is X = USR({4JA*32 + B.

To make window setting easier, I
developed:

WINSET - Set window boundaries (5)
The command format jis X =
USR({5)top boundary, bottom boun-

dary. The boundaries are expressed as
line numbers: 1 = top to 32 = bottom.
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See figure 2 in the Cursor Control arti-
cle for a map of the window lines. A Listing 1
typical command would be: X =
USR(5)24,30. This command would set o o
the alternate window to the bottom I,:DUNTL=$FE1R e 5
quarter of thec screen. To use the win- COUNTH=$F2
dow, call the ESC routine: X = USR(1). FLAG=$204
X=$222
CLR Subroutine 0222 C90A AUTORM CHF ¥$A jLINE FEED KEY?
0224 L03B BNE  QUTT #N0Y BACK TO CC
Notice that PRINAT uses one gggg paan LDA #0 o
variable to the right of the USR paren- 0298 ngo 3 4 ‘gﬁé Etr?{ﬁ ;;E?GESN?1
theses, while WINSET uses two. CLR 0220 85F1 STA COUNTL SRESET COUNIER
allows the use of a command form: X 022F B8SF2 - SYA  COUNTH
= USR(A},B,C for both routines. CLR = sé'gfoz ZERD g i &
finds the end of the statement, cither 0234 ASFD LDA  CQUNTH
colon or null, and sets the parser 0238 20SEKY JSR  $BPSE GFRINT LINE 4
ointer ($C3,C4) past the end of the 0238 20E0A3 JSK  BABEU  §FRINT SPACE
F’ OdlxS i ]B,KSIC ould print an e =,
e e VATIEC TR 0240 E8 LOOF  INK
error message. 0241 EDO1OL LiA  $104sX FGET LIGIT
0244 FOO4 BEQ  INCRHT FBRANCH IF NULL
. 0246 9513 STA  $13yX  $DIGIT IN BUFFER
After trying out the Autonur_nbcr BAE Dare SE Lo
Plus, you may wish to relocate it to 0244 ;
leave the block of RAM at $0222 free. 0240 18 INCRMT CLC 5 INCREMENT CUUNTER
Cursor control could be moved down 024B A705 LOA #5
| £ ik A+ Slotdter 024D &45F1 AL CUUNTL
one or O pages an e re a 024F 8S5F1 sTA COUNTL
to the top of memory. Cursor Control 025t 9002 BCC  LORE
will protect them from being overwrit- gggg o I sy = Eug?m
ten. Warmstart v T nd $0 ¢ FLAG iSET FLAG
i ld;a s tb e“d?‘ 50%0]? d $0002 0258 48 PLA SPULL RUFFER INLEX (X)
wou ve to be adjusted, of course. 0259 A8 TAY FFROM STACK ANLl REPLAGE
0254 48 FLA SULTH BIGLY COUNT
Once again, [ invite persons inter- ggg f;‘ FT::
ested in CC or BASIC-in-ROM to drop 0250 98 TY(A
me a line. 1 would particularly like to O25E 48 PHA
compliment the OSI Users Group- 025F A%01 LDA #1 iNON-FRINTING CHAR
Northwest on their ROM BASIC mem- 0241 AC121E Q@QUIT JMF $LE12 yBACK TO CC
ory map. Also, [ thank A. Penaloza for
his article in the August issue of
PEEK(65) that made it possible to adapt
the Cursor Control to C2P/C4P

computers.

CSE means (S

Custom 0S| Software For C1P and C4AP

BASIC ENHANCER: Renumberer, MICRO-PROCESSOR: Word Processing
Aut9sequencer, Screen Control system for the CI1P II. Now do
functions, and a tape 1/0 system reports, letters and other documents
that is faster and has filenames
too. C1P & CUP varedn$21.95

that need that professional touch to
them. Coded in machine code for maximum
efficiency and minimum hassle. For CIP

effort with a sloppy machine code e LT $44.95
tape generation program? This one 0S1/MICROSOFT ROM LISTING: Jammed packed
will give the results you need with with imformation and 1limited comments.
ease. C1P II versions come with a See how your machine ticks. This should
video mod. CIP & CWP ........$10.95 be the machine coder‘s BIBLE. Includes a

SEND $1.00 FOR CATALOG TO1 ma jor subroutine list with descriptions
100+ pages S e LS

AUTOLOADER PLUS: Why waste time and

Computer Science Engineering
Box 50 291 Huntington Ave. 13
Boston, MA 02115
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0264
0247
024%
0248
026E
024E
0271
0272
0273
0274
0276
0278
0274
0278
027R
027C
027€
027F
0280
0283
0283
0284
0284
0287
0268
028R
0288
028C
028€
028F
0290
0293
0293
0294
02%4
0299
029C
029F
02A1
02a2
0244
02A4
02n9
02AC
02AC
028l
02AF
0282
02B5
0288
02BA
02BL
02C0
02C0
02C3
02C6
0209
02CR
02CD
02CF
0204
0202
0204
0205
0205
02D7
o020y
020
020C
02LE
02E0
02E1

2008B4
€900
Fos30
6C1100

201AA7
cs

98

18
45C3
9002

4CAOLE

88
DooS
48

48
ACB4{E

88
(o]0l
48

48
4C6FLE

88
1014
201F1F
200144
2008k4
84E0
18
4900
85E1
20141F
ACGEO02

88
D032
20C302
200502
20C002
A202
200502
4E46202

2001AC
20CiAA
2005AE
C&AF
A20S
O&AF
26AE
Cé
DOrg
60

ASAF
75E4
18
AZD0
65AE
F5E7
A0
4CHBAE

Listing 2

iRASIC ACCE
s CURSOR CON
CURSOR=$EO
ALTUIN=¢ES&
PATCH=$1EOF
ESCAPE=$1ESC
HOME=$1£72
RUBCUT=81EB0O
PCUKER=8$1F14
PRINT=$1F1F

¥=$0264
USRGO JSR  $B408  iCONVERT TO 2-BYTE No.
CHP 30 #I18 H1 BYTE=0?
REQ ESC 7YES, TO CC SUBS
JMF ($0011) §JUMP TO ADDRESS
14
CLR JSR  $A71A iFIND END DF LINE
INY iPLUS 1
TYa
cLe JUPDATE PARSER POINTER
ADC  $C3
BCC  CL!
INC  &C4
cL1 RTS
ESC DEY FSWITCH WINDOWS
BNE  KUB
PHA
FHA
JWP  ESCAPE+4
y
RUB DEY 5CLEAR WINDOW
BNE  HOM
PHA
FHA
JMP  RUBOUT+4
)
HON DEY §HOME CURSODR
BNE  PRINAT
FHA
PHA
JMP HOME-3
4
PRINAT LEY SPRINT AT
BNE  WINSFT
JBK  FRINT  JERASE CURSOK
JSK  $AAC!  iGET OFFSET
JSK  $H408  FCONVERT TO 2-BYTE No.
STY CURSOR  5ADD OFFSET TO $0000
cLe
AIC 4410
STA  CURSOR+1
JSK  PCURSR  3FRINT CURSOR
JMP CLR 5GOTO END OF LINE
WINSET LEY SSET ALT. WINDOW
BNE  ERE
I8k WINBET43 3GET START OF WINIIOW
JSK  STOR #8TORE 1T
JBR  WINGET  §GET ENU OF WINDOW
LLK 42
JSR 8108 FSTORE 1T
JHF CLR FTQ END UF LINE
WINGET JSR $ACOL  FFIND COMMA ELSE ERROR
JSR $AACL  JGET VALUE
JSR  BAEOS  FCONVERT 10 2-BY1E #
DEC  $aAF PMINUS 3
LDy &5 i$6 FOR 2K CONVERSIUNS
wi ASL 3AF JMULTIPLY RY 32
ROL  %AE
[EX
BNE @}
RiG
5
STOR  LLA  $AF FSTUKE WINDOW VALUES
S5TA  ALTUINSY
cLC
LLA #3010
ADC  BAL
STA  ALTUINHLsX
RTS
ERR JHMF $ARBE  JFUNCTION CALL ERR

88 TO
TROL

AKCRO
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PARALLEL PRINTER CARD

A Universal Centroncs type paralel
prinfer board complete with cable and
connecior This unigue Boacd allows

| you 10 turn on ana off (he high bi{ 50
1hal you can access addiiondl leatures
In many printers Use with EPSON
ANADEX. STARWRITER, NEC. OKI,
and other with stardata Centionics
conhgurafion § 43 0C

DOUBLE DOS Plus

OOUBLE DOS Plus- a piggyback
board that plugs into the =

disk controller card so thal you
can switch select between

DOS 3.2 and DOS 3.3

Nothing needs to be soidered, just plug in and go Since aff four ROMS are
used. all sotiware will work, the ROMS hit on the back ol the board
allowrng {uft use of slol #7  One sel of ROMS 15 powered up at a ime
DOUBLE 00S Plus requires APPLE DOS ROMS 339.00

- > > > P P G G O O O G P S O O -

201 - 839-3478
48K

AGAIN! Ahead of all others.

wor"  HYBBLES AMAY I

EXPAND|
EDUSEQMANUAL Y SUTLIVATE NEWY ARD WHUWE 15 0157 1670 Kt Sy

mACKJSECTOREDHoR NIBELES AWAY I} st
pru=ed sersien ol our e

AU €3IUON, 18 o edlly Pehanoal ) an
Lroduct NIBBLES AWBY Many uew (14

Pq DISK DIARGNOSTIES  uxCifing teatur¢s Asve wnelementcd s NIBBLES AWAY 11 1o 1n
0GA, "o, sure Siale of the Ao 1 iy
0iFic 4 o Ol sunilar sysiems un Ui ekl Woddy Heudidisss al phie! can |
N beyinfo comparewitn Al Ihe r2atwzes binll vite NIRBRLES AWAY U

FASTS MOAE ACCURATE

oA Updales will te mmeawnmc lecan gl v \
CISINAR IMaugh
COMPUTEH applical wms tr o vadwst ohaine 1l v)n -
L Dalasy 0 Covrt manil, Ouskefle, 4111 Poslyye A Fundhing
nClioe NAME ang SERIAL ¥ 1l CRIGINAL .
3 .‘-\ s
ONLY

Dealer Inquiries Invited. «« o w-sxo

Fast Machine Language 3D Hrres

Animation Accgde game with sounc
SD Robot Tanh Look gut ol vour et and try (o

blast the engmy tanks and saucecs

3D Animatian adas 1o the effects and use of tne ganie padiles or [DYSTICK Qive vOou
command of your rank. ONLY §28.95

Super PIX  HiRes SCREEN DUMP

The Saftware packaue that will allow your printer 10 dump page | or page 2 of the
Aople Hirey screen horizontaily or wvertivally  Usé with EPSON ¥ MX-80 with or
without GRAFTRAX™ Roms, MX-70 QK| ‘Microline 80, B2, 83, 8ZA, B3A

C ITOH™ 8590 and NEC. Aeguires Tymace Paratlel Printer Board
PPC 100 MX.80 Version $39 all others $24 95

Attt -

-l
o

P S S R
e S S o oy

THE APPLE CAAD—Two sidea 100% plaslic reference car
Loaded with informanaon of interest 1o all Apple ownars  §3 98 VISA

».0. BOX 113
MICRO-WARE DIST. ING, e
. b 07444
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PROGRAMMING THE APPLE I
JUST GOT EASIER!

r A UNIX-llke DOS 3.3 Compatible Operating System for the Apple If

ANIX 1.0 is a_ "Tiny-UNIX™' that 1is completely file structure upwards
compatible with DOS 3.3. ~ANIX incorporates a healthy subset of IX's™
capabilities and a superset of CP/M's™ capabilities. In addition to the ANIX
operating system, Lazer Erovl@es over 30 tlllt¥ Erograms on the ANIX disk.
Included are: ADU (ANIX disk wutility DUPDSK, EXPUNGE, DREN, STAT, TYPE,
PUTDOS, FREE2, UNDEL, MAKE, SIZE, MON,” RNOMON, W¢ (word count), LC’ (line
count) PIE.PATCH, PRINT, BUILD, FIND, BTOT (binary to text conversion), INIT
MAKEAU%o, PAG3, ED, COPY,’SETCLK, SETPRTR, SETLOWER, SETINVMODE, TIME, and
more! Many of the Erogpams found on the ANIX disk are selling alope for
between $30 and $60. Also included are the source listings for several of the
utilties. For advanced machine language programmers, the source listing of
the entire operating system is available separately. ANIX supports powerful
screen editing commands and will automatically time and date stamp files saved
to disk (if a clock card is installed). For a complete description of ANIX's
capabilities, call or write Lazer.

D€ = T T

—

L ANIX is the start of a complete line of system software tools available
from Lazer MicroSystems, Imc. All new languages and applications programs
0 avallable from Lazer will run under the IX operating system. Lazer Pascal
is available now. Other languages and systems are in the “works. Productive
programmers are already using ANIX, are you?

The Elegance of Pascal-— The Power of *C”

Lazer Pascal 1is a unique systems programming 1an§uage for the Apple II.
It combines features found in Pascal and 1s extende to 1include several
features found ip the "C" programming language. The Lazer Pascal compiler is
very fast (1500-2000 lines/minute) maklng the system very easy to use. No
longer will the systems programmer or game programmer be forced to use
assembly language, Lazer Pascal is herel

Lazer Pascal supports BYTE, CHAR, BOOLEAN, INTEGER, LONG, pointer, string,
array, static, and dynamic data types. Lazer Pascal was created to _replace
6502° machine language as the cholce of systems and game programmers. Included
with Lazer Pascal are several sample programs demonstrating the use of Lazer
Pascal 1including: ANIX.P TSTPARMS.P, LINECOUNT.P, WOﬁDCOUNT.P, CHARCNT.P,
EXPAND.P, COMPRESS.P, GR?PT.P and TRANSLIT.P. Better yet, the _ source
listings for the compiler, b-code interpreter, and other utilities are

P included.

A High-Powered 6602 Disassembler for the Apple I

-0 N B ™
el - Rt X N "N -

DISASM/65 produces a 6502 assembly language sgurce listing from machine
code and a set of input commands., ~Only DIﬁASM/65 supports all the commonly
used data types found in machine language Bro&rams. We used DISASM/65 to
disassemble DOS 3.3 for our gopu ar DOSOURCE 3.3 product-— that should
describe DISASM/65's power! DISASM/65 is provided with oyr popular LISA V2.5
assembler.  Several users, however, have reported considerable success using
DISASM/65 with the Toolkit assembler, the SC Assembler, TED, and others; so we.

20>\

= are offering DISASM/65 separately for these users.
p—SOURCE The Internala of the Apple P-code Interpreter Explained
p-SOURCE is a technical manual that describes the internal operation of
the Apple Pascal P-code interpreter. Included are descriptions of programming
for techniques used within the  interpreter, hints on how to speed up the
Apple Pascal interpreter, add your own routines to it, and incorporate hardware floating

users point. p—SOﬁRCE is absolutely essential to the Pascal programmer.

ANIX, Lazer Pascal SOURCE and DISASM/65 were all written by Randy Hyde,
the authc’)r of "USING’6§62 ASSEMBLY LANGUAGE", LISA,'SPEED/ASM, QSOURCE §.3,
and other fine software products. Additional information on Lazer's software
products can be obtained by calling or writing Lazex MicroSystems, Inc.

Lazer Software Products: Other Fine Lazer Products:

ANIX: 49,95 Lower Case +Plus II 29.95

LAZER PASCAL: 39.95 Lower Case +Plus : $64.95 azer

DISASM}65‘ 9, Keyboard +Plus : $99.95

p~SOURCE {book): $19.95 Character Set +Plus : $24.95 =
1-G Capltal :

UNIX™ Bell Labs. APPLE II™ Apple Computer, Inc. e c:pga-'720/

CP/M™ Digital Research, Inc. ANIX™ Lazer MicreSystems, Inc. {714)735-1041
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The Single Life

By Brad Rinehart

Two years ago, Hudson Digital Elec-
tronics Inc. (HDE) decided to add an
improved BASIC interpreter to their ex-
panding line of development software. |
was able to witness the creation of this
interpreter, HDE Disk BASIC. Here’s
the inside story.

HDE designed their BASIC primarily
for demanding industrial users, such as
General Electric. Therefore, a compre-
hensive, sophisticated package was a
necessity. However, since many hobby-
ists, businessmen, and professionals
use HDE products, the new BASIC also
had to be easy-to-use.

HDE wisely chose Microsoft’s pop-
ular BASIC as the foundation for its
new Disk BASIC. In the beginning
there were the standard reserved words:
PRINT, INPUT, TAN, POKE, ctc., and
only a few, very limited, disk com-
mands. Today there are 127 reserved
words, three types of disk files, and
several library functions. Quite a piece
of software!

HDE Disk BASIC is compatible
with the AIM, SYM, and KIM disk
systems. Customized versions are
available by special request. I’ll discuss
only the KIM-based version here {the
other versions are similar].

I want to start by describing some of
HDE Disk BASIC's more outstanding
features. In the KIM-based version,
HDE Disk BASIC resides in memory
from $2000 to $5000 and also uses
memory from $E000 to $ECFF. In a
56K system, this leaves approximately
36,600 bytes of user memory! Room for
plenty of code here.

HDE Disk BASIC is very user-
fricndly. For example, it relieves the
user of the burden of manipulating the
machine through PEEKs and POKEs.
Instead, HDE Disk BASIC provides
such bandy features as ‘ERN’' and
'ERL’, rescrved words that return the
'ERror Number' and ‘ERror Line’ when
an error occurs. The programmer can
call this feature vig an 'ON ERROR
GOTO' ipstruction.
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The following example demon-
strates the use of ERL and ERN to deter-
mine that an OUT OF DATA error oc-
curred during the READing of the data
statements into the string variables.

10 ON ERROR GOTO 100
20 READ A$, B$, C$
30 DATA THESE, ARE, STRINGS
40 END
100 IF ERN = 4 AND ERL =
20 THEN RESTORE: RESUME
110 PRINT "ERROR NUMBER'™;
ERN; “OCCURRED IN LINE";
ERL:STOP

Note that the use of ERL allows you to
clarify not only the type of error, but
also in which line it occurred.

HDE Disk BASIC also provides you
with a line editor similar to the one
found in HDE’s TED (TExt eDitor).
This feature alome will save many
hours of program development time on
the screcn.

The editor functions include:

APP allows you to append or add
statements or comments to the end of
one or more lines.

AUTO provides automatic line
numbering. You may specify the line
number to start with, as well as the line
increment value {1-10).

COPY lets you copy one line to one
or more new or existing lines. If the
target line (the one being copied to)
already exists, the entire line will be
replaced with the source line.

DEL deletes from line to line. You
may also specify DEL REM which will
delete all the REM or remark state-
ments from the program and leave the
rest of the program untouched.

EDIT in HDE Disk BASIC is almost
identical to the EDT statement in TED.
By specifying the line to edit, [i.e.
EDIT 200), you may insert, delete, or
modify characters within the line.

FIND lets you find or locate reserved
words or statements within the program.
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MOVE is similar to COPY, except
that the source line is removed from
the text. For example, MOVE 100 200
will cause line 100 to be removed from
the text and placed at line 200.

RENUM provides for renumbering
of the program. It avtomatically adjusts
all GOTO and GOSUB references to
renumbered lines. You may specify the
line to start with, the line number in-
crement value, the number to assign to
the first line, and the last line to
renumber. This is an extremely useful
function.

SET allows you to changc a group of
characters or words anywhere it occurs
within the program. BASIC’s SET com-
mand will display the line before making
the change. You then have the ability
to invoke the automatic change, or
abort the change in individual lincs or
String OCCurrences.

You will appreciate these powerful
edit functions. Instead of having to list
programs or search for a particular
statement, you can cxecute the FIND
command and BASIC will display all
lines containing the requested state-
ment. And if you've ever spent hours
removing the remark statements from
the runtime version of a program,
you'll especially appreciate the DEL
REM function.

When comparing one machine with
another, kecp in mind that HDE’s edit
functions are an integral part of the in-
terpreter, not an add-on package or onc
that must be ‘hooked’ or ‘linked’ into
the interpreter by the user. When you
buy the software, you ger the editor!

Modular or single board systems
allow you to interface more than one
type of terminal to the system. This
ability provides a great deal of flexibility
for the system designer, but it also
presents interesting problems to the
software engineer. For example, many
terminals recognize the escape [ESC)
character as a ‘lead in' character for
control sequences {clear screen, posi-
tion cursor, etc.). Still others may use
control characters, such as 'control X'
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or ‘control A’ to invoke special func-
tions, like self test. Another problem
arises when a teletype is used as the ter-
minal. Most teletypes only provide for
a 72-character line, while CRT displays
allow 2 minimum of 80 characters.

HDE Disk BASIC recognizes several
characters which are used for specific
functions. The escape {ESC) character
is used to imsert characters within a
line when editing. Control X is used as
a2 cancel character for several com-
mands. To avoid conflicts, a personality
module allows you to change the char-
acters that are recognized for back-
space, back-arrow, escape, control X,
and control A. The personality module
also allows you to define the line width
and the character sequence transmitted
for 'CLS’ or clear screen.

In addition to interfacing BASIC to
the system terminal, the personality
module may be used to keep you out of
trouble. For example, program develop-
ment generally dictates that some
means of stopping the program and/or
looking at memory locations must exist.
However, when the program is purchased
by end users, they do not want the pro-
gram to stop, and they do not care what
is in which memory location. There-
fore, we need a way to keep both sides
of the industry happy. HDE's per-
sonality module satisfies this require-
ment. The normal functions, such as
escape, control X, control A, etc., may
be used while you develop the soft-
ware. Then, after the package is com-
plete, the personality module may be
used to eliminate these functions. The
process is simple: just ‘tell’ BASIC to
recognize $FF for these functions. Since
no terminal transmits this hex se-
quence, the functions are ignored.

1f you have not yet ventured beyond
the realms of the personal computer,
you may need an explanation of the
library function. Many years ago some-
one decided that there must be a way to
invoke common routines from more
than one pragram. Therefore, 2 method
was devised to provide shared routines,
similar to the way in which people
share books from a public library.
When you want it, you go get it. When
you're through with it, someone else
may use it. The only requirement is
that the book or routine must be in the
library when you need it. In the case of
a disk-based library, the routine is read
from the disk when needed, but it is
never erased or removed.
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This library allows you to expand
the capabilities of the interpreter
without expanding the size of the inter-
preter in memory. Currently, there arc
several useful routines that may be in-
cluded in the library. I should mention
that the user is required to pay a
nominal fee for these routines as they
are not part of the standard package. A
sampling of the HDE Disk BASIC
library routines follows:

DUP lets you duplicate a data disk.
DUP copies the entire disk using the
FREE area in BASIC as a large disk buffer.

JMP prints a cross-reference of all
referenced line numbers and the lines
that reference them. For example, in
the statement 100 GOSUB 1000, line
1000 is the referenced line, 100 is the
line that refers to it.

VAR provides a cross reference of all
variables and the lines in which they
are used.

MAP displays the current memory
map defining the area used for program
storage, array storage, simple variables,
disk file buffers, strings, and the free {or
FRE| area.

A unique feature of the library is the
means by which routines are called
from it. For example, to implement the
'VAR’ routine, you only need to enter
LIB ‘"VAR'. Hence, virtually any
routine may be added to the library and
invoked through the 'LIB’ command.
This means that user routines may be
called directly from the library, saving
an entry into the disk index! The
library is currently limited to fifty sec-
tors, which is about 6400 bytes. How-
ever, it may be expanded if necessary.

When you boot up your HDE disk
system, control is passed to the File
Oriented Disk System [{FODS). From
FODS, you enter the command ‘BAS’
and BASIC is loaded from the system
disk (usually drive 1 or 0} and initial-
ized. The following phrase appears on
the screen:

MEMORY SIZE?

You have three options. If a carriage
return only is entered, BASIC deter-
mines the amount of available memory.
If you do not wish to allow BASIC to
use all of memory, you enter the
decimal value of the highest location to
be allocated to BASIC, followed by 2
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(RETURNJ. If you want to allocate
memory above $CFFF for something
other than BASIC, you enter 53247
(RETURN] to the MEMORY SIZE?
question. If this is the first time BASIC
is run, you may want to cnrer a ‘P’
followed by (RETURN]. This invokes
the personality module.

There is one more method for in-
voking BASIC. Even though lictle has
been written about FODS, it does pro-
vide for an 'auto start’ function. This
function may be used to implement
BASIC, or any other program from the
system disk. First the command word,
such as BAS, must be written into
FODS. Then cither the boot strap
routine must be changed to jump four
locations higher into FODS, or the first
three locations in FODS must be
changed to NOPs ($EA}. I find it easier
to load FODS, change the first three
locations, and save it back to a blank
disk. This disk is then used for all auto
start functions.

The command word used to invoke
the called program is written into
FODS beginning 38 ($26] locations
from the beginning. FODS will
recognize the first three characters as a
command. The command word must
be terminated by a carriage returmn
(80D]. When invoking BASIC, if the se-
quence 'BAS. $0D’ is used, BASIC will
then look for a program ‘@MENU’ on
the system drive and execute it.

This auto start function allows a
user, as opposed to a programmer, the
ability to use pre-packaged software.

Next month I will explain the
reserved words and their uses. Those of
you who are interested in bringing HDE
Disk BASIC up on your machine may
want to contact one of HDE's factory
representatives about obtaining a copy
of the package.

Please address all comrespondence to the
author at 1508 Stanton Street, York,
Pennsylvania 17404,

AKCRO
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HAVE WE
50T A PROGRAM
FORYOU IN'82

Over 150,000 computer owners and novices attended the 1981
National Computer Shows and Office Equipment Expositions,
and more than a quarter of a million are expected to be at the
1982 shows.
Each show features hundreds of companies using thousands
of square feet of display space to showcase and sell millions of dollars
worth of micro and mini computers, data and word processing equipment,
peripherals, accessories, supplies and software.
Under one roof you'll see — and be able to buy — all of the hardware
and software made by every major computer manufacturer for busi-
ness, industry, government, education, home and personal use.
The show includes computers costing as little as $100 to com-
puters selling for $150,000.
Don’t miss the coming of the new computers — show up for
the show. Admission is $5 per person and $3 for children.

EST
CHH] I'.H —
Uniondale, Long island Minneapolis
Dallas Market Hall Nassau Collseum Minn. Auditorium
Thursday-Sunday Thursday-Sunday = Croh%exvl:ﬁ: i
April 15-18, 1982 April 22-25, 1982 Thureday-Sunda
11 AM to 6 PM Daily 11 AM to 6 PM Daily September 1619, 1982
DIRECTIONS DIRECTIONS. TAKE L.I. EXPWY 11 AM to 6 PM Daily
2200 §TEMMONS FREEWAY TO EXIT 38 ND. STATE PKWY
Ticket Inlormation R DIRECTIONS HWY 94 10
Send $5 wiin fne name of the snow you: (ATINDUSTRIAL BLVD} TO EPX;T BYM ME_ADO)ﬂBHOOK 11th St Exif {o Third Ave
plan to atlend 16 Nationa} Computer £ V\SS_SO. OE Il M8
Snows. B24 Boylston Streel. Chesinat | RS A ERLANCRE

Hill, Mass 02167 Tickets can alsp be
purgnasen al the show.

b of B
SEi -
NORTHEAST
e UM.F-_- =EET T
&8 FSNE.E
=T eI
= Chicago Boston Atlanta
Washington, DC (Arlington Helghts) Hynes Auditorlum/ Atlanta Civic Center
DC Armory/Starplex Arlington Park Racetrack Prudentlal Center
Across from RFK Stadium Exbhibition Center
Thursday-Sunday Thursday-Sunday Thursday-Sunday Thursday-Sunday
October 28-31, 1982 November 5-7, 1982 November 11-14, 1982 December 5-12, 15982
11 AM to 6 PM Daily 11 AM to 6 PM Dally 11 AM to 6 PM Daily 11 AM to 6 PM Daily
SIRECTIONS DIRECTIONS: EUCLID AVE & DIRECT!IONS: TAKE MASS DIRECTIONS.
2001 E CAPITOL ST SE WILKE RD. TAKE NW TOL _WAY PIKE TO PAUDENTIAL 395 PIEDMONT AVE NE
{E. CAPITOL ST EX!T OFF {-295 TO RTE 53 EXIT AT CENTEREXIT {AT RALPH McGILL BLVD)
— KENILWORTH FRWY) ‘ EUGLID AVE EAST

Tne National Computer Shows are produced by Northeast Expositions Inc. who alsa produce Electfonica — shows featuring home enterlanment equipment ana personal
elecironics — which are held annually in major US cities. NEI alsa produces the Applefest Shows. For more information about any of these events call us at 617-733-2000
of write to 1he above address.
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A feast

of computing ideas.

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 the premier
how-10 magazine for serious users of
the Appie. PET/CBM, OSI. Atari, AIM,
SYM, KIM, and all 6809 based systems
including the TRS-80 Color Comgputer.
If's a resource journal internationatty
respected by professionals in business,
industry, and education. Every issue oi
MICRO keeps you informed with up-to-
the-minute data on new products
and publications:

® hardware catalog with organized,
concise description

e software catalog in an easy-to-
use format

e new publications listed and
annotated

sreviews and evaluations of sig-
nificant products

And there’s much more:

e In-depth hardware tutorials
bring expert advice into your home or
aoffice.

e Detailed discussions of pro-
gramming languages deepen and
broaden your programming ability.

e Complete program listings
enable you to increase your maching’s
capabilities.

e Bibliography of 6502/6809
information helps you to find pertinent
articles in a timely manner.

e Special monthly features with
in-depth treatment of one subject or
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You’ll love
every byte.

YES! | want to get more from
my micsocomputer. Piease send me

year(s) ol MICRO al $ Mvear,
(Outside U.S. and Canaca, pleass
indicate via O sudace or O aly mail )

Name
EJC ITIDETY

Strae!

cy " Staic

D Check enclosed for § .

0 Charge my credit card account
O VISA O MasterCard

Zip Code

system increase yous knowtedge of the
field.

e Balanced mix of machine-
specific and general articles for your
everyday use as well as long-range
reference needs.

¢ Informative advertising
focused specifically on 6502/6809
machines keeps you abreast of latest
deveiopments.

e Reader feedback puts you in
touch with other micro-computerists.

MICRO is the magazine you need to
get the most from you, own 6502/6809
system!

To order. send your check or interna-
tional money order (payabte to MICRO)
and the order form at left, 10:

Subscription Fulfiliment

MICRO, Dept. Ml

34 Chelmstord 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, Ext. 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. doliars)
Yearly subscription (ISSN 027-9002)
saves 20% off the single-issue price.
U.S. $24%

Canada $27

Europe $27 ($42 by air mail)

Mexico, Central America, Mideast,
North and Ceniral Africa $27 ($48 air)
Scuth America, Far East, South Africa,
Australasia $27 ($72 airn)

* SPECIAL OFFER—U.S. ONLY:

Save even more—30% off single-issue
price: 2 years, $42

MICRO - The 6502/6809 Journal
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BOX 120
ALLAMUCHY, N.J. 07820

inc.

201-362-6574

HUDSON DIGITAL ELECTRONICS INC.

THE TASK* MASTERS

HOE 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 42" x 6%.”, with on board
regulation of all required voltages, fully compatible with the KIM-4 bus.

OMNIDISK 65/8 and 65/5

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

DME18-MB8A
An 8K static RAM board tested for a minimum of
100 hours and warranted for a full 6 months.

DM816-UB1
A prototyping card with on-board 5V regulator
and address selection. You add the application.

DM816-P8

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

DM816-CC15

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

DISK PROGRAM LIBRARY

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

HDE DISK BASIC

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

HDE ADVANCED INTERACTIVE
DISASSEMBLER (AID)

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

HDE ASSEMBLER

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

HDE TEXT OUTPUT PROCESSING SYSTEM
(TOPS)

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

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

HDE COMPREHENSIVE MEMORY TEST
(CMT)

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

AVAILABLE DIRECT OR FROM THESE FINE DEALERS:

Progressive Computer Software Johnson computers
405 Corbln Road Box 523
York, PA 17403 Medina, Ohioc 44256
(717) 845-4954 (2186) 725-4560

Lux Associates
20 Sunland Drive
Chico, CA 959826
(816) 343-5033

MICRO - The 6502/6809 Journal
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Falk-Baker Assoclates Per% Pgripge rals
. Box

382 Franklin Avenue P,
Nutley, NJ 07110

(201) 661-2430 (518) 744-8462

Laboratory Migrocgmputer Consultants

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

Miller Place, NY 11764
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KIM Bouncy Keypad Cure

This 94-byte program eliminates
the annoying keybounce and
prolongs the life of your bouncy
KIM-1 keypad. It can be used
alone or as part of Jim
Butterfield’s BROWSE routine.

Jody Nelis
132 Autumn Drive
Trafford, Pennsylvania 15085

My KIM has a lot of miles on it. As it
aged, thc keybounce appeared and
became progressively worse. After a
frustrating attempt at repairing the
keypad myself, [ gave in and bought a
replacement.

While this should have been the end
of the story, it was not. Just as the
original had developed a bounce, so did
the replacement. The thought of buying
a new keypad every year discouraged
me, and I sought a solution.

A study of the KIM-1 schematic
diagram elimipated the idea of putting
capacitors across the contacts to de-
bounce them. A multiplexed, scanned
keypad that is shared with the LED
display does not lend itself to a hard-
ware fix.

The Cure

When ] found that hardware wasn't
practical, 1 turned to software. An
analysis of the KIM-1 monitor listing
led me to the source of the problem and
suggested the cure.

Remember that KIM stands for Key-
board Input Monitor. Upon power up
and after a little internal housekeeping,
control is given to a routine in the
ROM which does just that. It con-
tinnally scans the keypad, patiently
waiting for a key to be pushed. In its
spare time, it keeps the LED display up-
dated to reflect the latest input.
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Unfortunately, this monitor routine
does not have enough ability to dif-
ferentiate between two separate and
distinet keystrokes and one keystroke
that bounced. The input routine is ex-
ceptionally fast. It will respond to your
keystroke and update the display before
the key you are pushing hits bottom.

Before this routine goes on to look
for the next keystroke, it does a test to
see if the key is still down. If it feels
that it is still down, the routine just
Joops right there and continues to test
until it decides that the key has been
released. Then after a little additional
internal housekeeping, it looks for the
next keystroke.

A bouncing key is making and
breaking contact. If it breaks contact
long enough [only a few milliseconds),
the test thinks that the original key has
been released and a new one has been
pushed. Thus, we can get a double {or
triple] entry with just one keystroke.
Some additional delay in the input
routine is required.

Program Overview

Prescnted here is my mini-monitor
called “‘KIM-1 Bounceless Data
Entry.”” BOUNCELESS responds to all
of the hex keys as well as the '""AD,"’
“DA,”" and ‘“+" keys in the same
fashion as the KIM monijtor. It also
adds the one feature missing in the KIM
monitor. It includes an adjustable timed
delay which is initiated when each key-
stroke is first detected. During this
delay time, anything happening at the
keypad is totally ignored. This effec-
tively debounces even the worst of
keypads.

BOUNCELESS is 94 bytes long. It
fits nicely into the RAM area in page
17, but it is totally relocatable. You
may put it in any other RAM location
that suits you. Listing 1 is a com-
mented disassembly listing of BOUNCE-
LESS. Once you have played with it and
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set the delay to ap interval that suits
your finger and keypad condition, you
can put it in EPROM if you wish.

While BOUNCELESS by itself is
fine for short programs or data entry,
anything over a few dozen bytes is best
done using BROWSE. BROWSE is also
a mini monitor utility that can be
found in The First Book of KIM.
Among other things, it can be used to
aid in entering data or programs.

BROWSE has a debouncing scheme
of sorts already written in it. While I
have found it to be less susceptible to
bounce than the KIM monitor, it is not
adequate when the keypad deteriorates
beyond a certain point.

Since 1 cxperienced keybounce
using BROWSE, I modified it to include
the time delay, thus making it bounce-
less also. 1 call my modified version
DEBOUNCED BROWSE. It is 16 bytes
longer than the original version, and re-
mains totally relocatable.

Listing 2 is a hex dump of DE-
BOUNCED BROWSE produced by KIM.
The commented disassembly of listing
3 shows only the modified portion.

Detailed Description

The KIM monitor is about 1K long.
Fortunately not all of it is really the
""Keyboard Input Monitor.” In fact,
most of it supports the TTY and
cassette interfaces on the KIM-1 board.

BOUNCELESS duplicates only
those portions of the monitor that ac-
tually handle the address pointers, hex-
adecimal input conversions, and dis-
play management during the inputting
of programs or data. It utilizes monitor
subroutines whenever possible.

Looking at listing 1, the coding in
BOUNCELESS from $1780 to $17C7
and $17D8 to $17DD is a condensed
version of the coding found in the KIM
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monitor from $1C4F to $1CE6. This
portion, as you can determine from the Listing 1 ;KIM-1 BOUNCELESS DATA ENTRY
comments, goes to the keyboard and ;BY JODY NELIS
gets the value of the key pushed. It then 1 e
gi ot X ;REGIST USED:
eva dates tge kﬁy to sec if it is a com ety peifirinie N B ARG, g R
roand or a hex key. POINTL EPZ SFA ;:ADR POINTER LSB
POINTH EPZ SFR ;ADR POINTER MSB
TEMP EPZ SFC :TEMPORARY STORAGE
Once the decision is made, it goes MODE EPZ SFF ;AD OR DA MODE FLAG
o \(he KIM monitor to al_ter the address ‘MONITOR EQUATES:
pointers, alter the data in the current TIMER EQU $1707 ; INTERVAL TIMER
address, or step to the next memory INIT1 EQU $1ES8C sINITIALIZE DISPLAY
|ohaibAL SCAND EQU $1F19 ;LIGHT ‘LED DISPLAY
: INCPT EQU $1F63 ; INCREMENT MEMORY POINTERS
GETKEY [EOU $1F6A JINPUT KEY VALUE FROM KEYPAD
The heart of BOUNCELESS is the {INITIALIZE "ST" VECTOR TG ALLOW ENTERING PROGRAM
16-byte delay routine DEBNCE. It ; WITH TEBE "ST" KEY BY SETTING 17FA, 17FB EQUAL
starts at $17C8 and goes to $17D7. : TO THE (SAL), (S8AH).
Walking through the routine, you will ;
see that the byte in $17C9 is stored in a ORG $1780
location I labeled TIMER. This is the .
divide-by-1024 location for the KIM in- 1780 20 8C 1E INITLZ JSR INITI sINITIALIZE DISPLAY
terval timer. 1783 20 19 1F START JSR SCAND
1786 FO FB BEQ START {MAKE SURE NOT JUST
i;gg gg 1_{2 1F JSR SCAND ) NOISE ON THE KEYS
BEQ START
O_nce a value has becn stored there, 178D 20 6A )F JSR GETKEY JGET KEY VALUE
the timer starts counting down. It con- 1790 €9 13 CMP #$13 sIF §13 OR GREATER IT I8
tinues to count down, no matter what 1792 1o EF BPL START : ILLEGAL OR NO KEY DOWN
else the program may be doing. In this Py o 4 CMP #510 TRE- BB INES \DOWMyrERT
H - 1796 F0 28 BEQ ADDRM ; IN ADR MODE
case though, there is nothing else for 1798 €9 11 CMP #§11 sIF 'DR' KEY DOWN, SET
BOUNCELESS to attend to other than 179A FO 28 BEQ DATAM s+ IN DATA MODE
keep the display lit by repeated calls to i;gg gg %g CMP #8512 {IF '4' KEY DOWN, GO TO
SCAND while waiting for the timer to 1780 . B0 aYEX 1 RIDE ROUTINE
time out. It is during this waiting 1720 OA DATA ASL
period that we get the debounce action. i;:; g: ASL ;OTHERWISE MUST BE A
Since th i i i ASL s HEX KEY. SHIPT CHARACTER
L ehpro_g'ram is occupied ;)”“E 17A3 OA ASL ; INTO HIGH ORDER NIBBLE
watching the timer, it cannot get bac 17A4 B5 FC STA TEMP ) AND STORE IN TEMP.
to look at the keypad again rapidly };:«‘2 3 '
enough to be fooled by a keybounce. Az .9 LDX #$04
g Y 2 178 A4 FF DATA] LDY MODE ;TEST MODE FLAG (O0=DATA, 1=ADR)
17AR DO OA BNE ADDR
i : 17AC Bl FA LDA (POINTL),Y :IF DATA, GET DATA,
The end of the debounce routine has 1IAE 06 PO Kist= v | OHIPE CEARAEER
a forced branch. To kCCP the program 17B0 2A ROL ;SHIFT DATA,
fully relocatable, 1 couldn't use any 17B1 91 FA §TA (POINTL),Y ; DATA TO DISPLAY,
JMP or JSR instructions, since they i;:i ;g . cLe ’ﬁié?m JUMP.
would have required absolute addresses jene . BCC/TNTRR .
in the arguments. So, a forced branch is 17B6 OA ADDR ASL ;IF ADR, SHIFT CHAR,
achieved by clearing the carry flag at 17B7 26 FA ROL POINTL ; SHIFT ADR LOW AND
$17D5 and then using a Branch on i;"” 26 FB ROL POINTH : SHIFT ADR HIGH
BB :
Carry Clear at $17D6. 17BB CA DATA2 DEX .
178C DO EA BNE DATA1 :DO IT FOUR .TIMES
A 17BE FO 08 BEQ DEBNCE ; THEN DEBOUNCE KEY
DEBOUNCED BROWSE is accom- 17¢0 .
plisiied ~dn. G semeé mander .4 i;gg gg g; N el SET MODE FLAG TO ADDR
BOUNCELESS. The original BROWSE 1704 . s g
coding from $0100 to $018D remains 17¢4 39 00 DATAM LTA #500
the same except for the byte ar 0124. i"lcg 85 FF DATAM]  STA MODE +SET MODE FLAG TO DATA
M 3 . C e
p Y ngglg?“t‘ngblggB];CEi. f‘?llo“é‘“‘ 17C8 A9 7F DEBNCE  LDA $DELAY :8ET DEBOUNCE TIME DELAY
rom 3 to . oee lisung 3. 17¢3 ep 07 17 STA TIMER
UP, a displaced routine from the 17CD 20 19 1F TIME JER SCAND ;KEEP DISPLAY LIT
original BROWSE ($018E to $0193) is };gg fg 0; 17 BIT TIMER : IF TIME NOT UP YET
F BPL TIMF ;KEEP CHECKING TIMER
now located from $019E to $01A3. 170% 18 5] e e i
i;gg 90 AB BCC START ; JUMP BACK TO START
When relocating UP, the argument i;gg ig 63 1¥ sTEP g
¢ ; :CALL ROUTINE TO EXECUTE
for the relative branch at $0123, which 17DC 90 EA BCC DEENCE ¥ T & oty & TR s
calls it, must be changed. Make $0124 17DE !
§79 and it will point to the new loca- 17DE END
tion. Similarly, the argument for the
forced branch at the end of UP had to be
‘ adjusted to get back to LP1.
‘ 78 MICRO - The 6502/6809 Journal No. 46 — March 1982
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Listing 2: DEBOUNCED BROWSE for the K{M-1

Modifled version of BROWSE to eliminate keybounce on the KIM-1 keypad.
(Original version of BROWSE by Jim Butterfield is in the first book of KIM . Modification
by Jody Nelis - K34ZD.)

August, 1980

Hex Dump Produced by KIM

KIM

0000 AD G

0110 D8 A9 13 85 FE AY 00 85 FA 85 FB C6 F3 DO OQE A5
0120 FD FO OA 10 79 A5 FA DO 02 C6 FB C6 FA 20 19 1IF
0130 20 6A 1F C5 FE FO E4 85 FE C9 15 FO0O DE A2 00 86
0140 FD C9 10 9 1C 85 F4 C9 11 FO 01 E8 86 FF C9 12
0150 DO 02 E6 FD C9 14 DO 02 C6 FD C9 13 DO CF 4C C8
0160 1D OA OA 0A OA 85 FC A2 04 A4 FF DO 17 C6 F4 10
0170 07 20 63 1F E6 F4 E6 F4 Bl FA 06 FC 2A 91 FA CA
0180 DO F8 FO A9 OA 26 FA 26 FB CA DO F8 FO 9F A9 7F
0190 8D 07 17 20 19 1F 2C 07 17 10 F8 18 90 8F 20 63
01A0 LF 18 %0 89

KIM

01A4 EA

Running Instructions

BOUNCELESS is

totally re-

locatable. Load it anywhere yon wish.
Use the object portion of the dis-
assembly {listing 1} in the same way
you woud use 2 hex dump. Save it at
the beginning of your utility cassette
since you will need it all of the time.

When you enter BOUNCELESS,
nothing obvious will happen. This is
norma), BOUNCELESS has taken com-
mand of all of the keyboard input now.
It will respond to the AD, DA, + and
#0 - #F hex keys in the normal fashion,
but without the bounce. It will ignore

the GO and PC keys.

When your data input is finished,
return to the KIM monitor with the RS
key. You can enter and exit BOUNCE-
LESS at any time without upsetting

anything else in user memory.

(Continued on next page)

BETA 32K BYTE EXPANDABLE RAM FOR
8502 AND 6800 SYSTEMS
AIM 65 KIM SYM PET S44-BUS

s Plug compatible with the AIM-85/SYM expan-
sion connector by using a right angle connec-
tor (supplied).

*  Memory board edge connector pings into the
6800 S44 bus,

«  Connects to PET using an adaptor cable.

s Uses +5V only. supplied from the host com-
puter.

s Full documentation. Assembled and tested
boards are guaranteed for one full yuar.
Purchase price is fully refundable if board is
returned undamaged within 14 days.

Assembled with 32K RAM...................

& Tested with I6K RAM.......... ...... . 329.00

Bare board, manual & hard-to-get parts...  99.00

PET interface kit. Connects the 32K HAM board

toa4K or 8K PET... i $ 69.00

8349.00

See our full-page ad in

BYTE and INTERFACE AGE

8" or §Va*’ flexible diskettes certified 100% e¢rror
free wilh manufacturer’s S-year limited warranty
on all 8'" media. Soft-sectored in boxes of 10.
$i4"" available in 10-sector.

(Add 83.00 for plastic library casex)

8" ingle sided, single densits................8 27,90
&7 <ingle sided. double density_........... . 15.50
8" double sided. double density ..o 45.50

5v" cingle cided. single density.. ...
SIA" single sided. double density 29.50
$ '/ "single sided. double density, 10-sectory 99 $0

PAPER TIGER
PRINTERS

1DS 460G 9x9 Dot Matrix Printer........... £890.00
IDS $60G Wide Carriage Printer............ 1099.00
TERMINALS
ADDS Viewpoint ....... . $56%.00
TeleVadeo 910 .. .. ... ... L. 579.00
TeleVideo 912C . ... oo iaa oo, 67900
TeleVidea 920C . ... .. ... ............ 729.00
Vi S saon o diisd dbrmaiao o o oo 929.00
8" DISK DRIVES
Shugart 80MR.. .. $399.00
NEC FD1]60 (dnuble nded) . 569.00
DYNAMIC RAMS
4116 (200ns) ... . ... setof B ... ... ... $24 00
PG4 (64 1) e StR 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 accepred.
(Please allow two weeks for personal checks to
clear before shipment.) Product availability and
pricing subject to change without notice.
INTERNATIONAL ORDERS: Add 15" 1o pur-
chase price for all orders. Minimam shipping
charge is $20.00. Orders with insufficient funds
will be delayed. Excess funds will he returned
with your arder. Al} prices are U.S. only.

COMPUTER DEVICES

1230 W.COWLINS AVE.
ORANGE, CR 92668
(714) 633:7280
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DEBOUNCED BROWSE is also L
totally relocatable. Load it anywhere sting 3  DEBOUNCED BROWSE
using listing 2. The operating instruc- 1
tions remain exactly the same as the I et Lo S, o
original version. Refer to The First Book i e B
o : IM BUTTERFIELD
of KIM for all of BROWSE's features. : (THE MODIFIED PROGRAM
; REMAINS COMPLETELY RELOCATABLE)
If you still get an occasional bounce ; MODIFIED BY JODY NELIS
when running either program, try in- ;
creasing the value of the time delay DELAY EPZ 37F
byte. In BOUNCELESS this is $17C9 ;CHANGE THE FOLLOWING LINF IN THE ORIGINAL 'BROWSE’
and in DEBOUNCED BROWSE it is
$018F. Increasing the value will in- ; ORG §0122
crease the delay. 0123 10 79 BPL UP : (NEW BRANCH OFFSET)
H
;ENTER NEW PROGREMMING FROM $O018E TO END
ORG $018E
O18E A9 7F DEBNCE  LDA #DELAY ;SET DEBOUNCE TIME DELAY
0190 8D 07 17 STA TIMER ; TO .13 SEC.
; ¥ ] 0193 20 19 1F TIME JSR SCBND ;KEEP DISPLAY LIT
Jody Nelis has been working with a KIM-1 0196 2C 07 17 BIT TIMER ;IF TIME ROT UP YET
since 1977. He bought it primarily to 0199 10 F8 BPL TIME :KEEP CBECKING TIMER
educate himself in the workings of small 0198 18 cLc ;WHEN TIME IS UP
computers. Even though he also has an gigg 90 8F . BEC LP1 $JUMP BACK TO LP1
AI,M'éli’ hate, fie "”:j“h?c’“l““‘{es £ Wordk . 019E 20 63 1F UP JSR INCPT ;CALL ROUTINE TO
with the KIM-1 an ighly rccommends it OlAl 18 CLC : INCREMENT ADDR
to anyone desiring an excellent educational 01A2 90 89 BCC LP] ; FOR BROWSING
tool at a price that can’t be beat. 0134 3
— e 0124 END
ACRO

SOUTHEASTERN MICRO SYSTEMS |

1080 RS DAIVE
CONYERS, GECRGIA 30207
404-822-1620

ST-02
VIDEO BOARD

THE 5T-02 28 A STAND ALONE VIDEO CONTRGLLER

BN, EORMAT UTILIZING THZ 6802 CPU AND 6845 VIDSC CONTROLLEN. CURSOR FORMAT
5T=02 HAS FOUR SCHEEN FORMATS SWITCH SCLECTABLE: T BT B T KR | A B BLOCY CURSOR INBERLIN
| et 1 NON-BLINK CURSOR BLINKI
16 % 64 PONBR SUPPLY RPQUINEMENTS: 3 amps @ +§ véc HLINKING BLOUK BLINNING DNDERLINE
20 x A0 100 ma. ¢ 32 vae
24 x 8D 100 ma. 2 -12 vie

VIDED OUTPUT 145 COMPOSITE VIDED Assembled

CHARACTER FORMATY £325.00

$T-02 RS TWO CHARACTER GENERATORS: CONTROL GHARACTERS .
- MCB674 5x? Marrix Kit

5 LINE Fern CTL 7 - FONWARD SPACE CURSOR

- 276 liser Programmable 5x7 7

e b CLEAIL SCREEN CTL M - CARRIAGE QF b $275.00
CPLINE T N - KEYBOARD LNLOCK

CHARACTER GFNERATURS ARE SWITCH SELECTARLE az'j“' T CEf %?Y'?Q’ERD :f?(“" Char. Gen. 2716 Eprom

ON RESCT OR MAY BE CHANGED UNDIR SOFTWANE EBCRSTACS: CORSUR L = R R $15.00

CONTROL. ’

NPUT/OUTP Bare Board
e ! ol with Monitor EPROM

KEYBOARD INPUT IS 7 OR R BIT ASCIT ENCODED WITH E3CAPE COMMANDS $100.00
ACTIVE LCW STROBF.. .
TERMINAL IS STANDARD RS=232. SEND CDRSOR LOCAYTION DEACTIVATIC PRINTER
SELECTABLE BAUD RATES OF 300, &30, 1200, 2400, CURSOR POSITION REQUEST PRIKT SCREEN

480G, 9630. INVERGE VIDEQ ACTIVATE CRT & TR
PRINTER OUTPUT I8 FARALLEL 7 OR § BIT WITH ACK. ACTIVATE BRINTER SWTTCH CHARACTER GENERATOR ROMS Bare Board
THIS FORT MAY BE USEC AS SERTAL TO PARALLEL $75.00
CONVERTZR OR MAY BE USED IN SCRSEN PRINT FUNCTION. TIFESE ARE ONLY A SEWLIL ]

US SHIPPING $3.50, FOREIGN ADD 10%
(US FUNDS ONLY) Msgstar Charge, Visa, Amarlcan Express Accepted
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Beat the I.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 1.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 S
so complete, so i
logical that, es- i
pecially in this in- P N T e S
terim year of un- T x :
usual tax revisions,

it can easily pay for
itself many times |
over. Be ready for the
IRS. . . . with TAX
BEATER, the program
that’s updated for the
1981 tax laws!

$1298.95 on disk for
Apple II*. Complete with
thorough, easy to follow
documentation.

MONEY BUSINESS

Beat the Real Estate game

Real Estate has always been the major wealth-builder.
In fact, more millionaire dynasties owe their creation to
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 of
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 short,
REAP can help you
reap bigger 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!

-1

$129.95 on disk for Applell™.
Complete with thorough
easy to follow documen-
tation.

S Available at
‘computer stores, or from:

1

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

DATAMOST

19273 Kenya St.
Northridge. Ca. 91326
(213) 366-7160

" Apple 1l 1s a traaemark of Apple Computer, Inc
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Aduanced —
Xiender

Edit{]r

v‘l\YT‘”
\

S

-

The Advanced X-tended Editor (AXE) is a professional programming aid
which provides the user with a “text-editor’ style extension to the
standard Applesoft* operation system. Operation alongside DOS, Monitor
and Applesoft, AXE remains transparent to the user until called upon by
one of over thirty commands.

® Global search & replacement, including wildcards,
selected changes, & line number references.
@ Full character insert, gobble & delete.
® Full statement insent & delete
® Enhanced cursor movement including search
ahead & position.
® Two packed list edit modes.
® Recall editing modes.
® User programmable keyboard macros.
® Four LIST formats, including unique BREAK LIST
format for easier reading, understanding, & editing
of code.
@ Auto line-numbering.
® Lower case character entry.
® Resident BASIC program may be run at any time.
® Many more features.
@ Develop programs quicker & easier, saving hours of
programming cost.
® Requirements:
Apple l1I/1i+* Applesoft,
DOS 3.3, 48K Ram

Commands are easy, logical, and operate in the normal Applesoft entry
mode, or in AXE's editing modes. AXE operates on BASIC code as stored
in memory by Applesoft. No conversions of code to text Is required. in
addition, all Apple )l DOS and Monitor commands are left fully functional,

Aduanced X—tended Edimr

Available at your local dealer
An invaluable tool at only $69.95

*Apple [1/11+, and Applesoft
are registered trademarks
of Apple Computer, inc.

() Versa Computing, inc.

3541 Old Conejo Road, Suite 104

Newbury Park, CA. 81320 (805)498-1956
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Binary Storage
and Array Retrieval

A technique for extremely fast
110 of arrays on disk is
presented. It is accompanied by
a demonstration program and a
discussion of the representation
of arrays in Applesoft. The
method may be extended to
other floating-point BASIC
languages.

Hank Blakely
122 6th Street, S.E.
Washington, D.C. 20003

The DOS textfile facility, although
very useful {or other purposes, is not an
especially good method for storing and
retrieving array data. In fact, compared
to other DOS routines, particularly the
binary save and load process, the text-
file is extremely slow. An array of
30,000 clements requires two to three
minutes to be saved to a textfile. An
equivalent amount of data can be zip-
ped onto the disk as a binary file in
about thirty seconds.

Moreaover, since textfiles are literal,
rather than symbolic¢ representations of
data, they do not use space efficiently.
An array value such as 123.123456 re-
quires 11 bytes — one for each charac-
ter — to be stored in a textfile. Com-
pare this to the five bytes required for
floating-point storage in core memory.
Also, since textfiles are finicky about

“’' they are not normally capable of
saving and loading absolutely faithfu)
images of string arrays.

Of course, textfiles do offer certain
advantages over other forms of storage.
For example, the APPEND command
will link data to an existing file
witbout needing to first read the file,
add data, and then rewrite. The POSI-
TION command, the B(yte] parameter
specification, and the random access
configuration allow the operating sys-
tem to ‘‘reach into’' the file and extract
or replace specific records, fields or
characters.

However, for those storage and
retrieval applications thar are not con-
cerned with that level of manipulation,
{particularly in cases where data is to
be written rcad as an entire file, it is
much faster and less cumbersome to
BSAVE arrays directly to disk as binary
files.

The following is a generalized meth-
od for implementing this process in
Applesoft or, by extension, any similarly
configured member of the Microsoft
BASIC family. Although the tech-
niques are comparatively simple, they
need to be approached with a little
forethought and somec understanding of
the principles involved.

How Applesoft Variables are Stored

As they are encountered within a
program, all Applesoft variables are

LOMEM setting (usually coincident
with the end of the program itself, but
occasionally set higher]. The variable
space is partitioned into two segments
for simple and array variables.

The addresses for the first segment,
simple variables, are stored in decimal
locations 105/106 and 107/108. The
addresses for the array variables in the
toprnost segment, arc in locations 107/
108 and 109/110.

These two segments contain all of
the information necessary to allow an
Applesoft program to find and manipu-
late all of the numeric variables.
Strings, however, are another matter.
Although the program and the numeric
variables build from the bottom of user
memory, strings start at the HIMEM
setting and extend downward toward
the top of the numeric value segment.
In fact, it is the constantly narrowing
gap between these two stacks that leads
to the frequently sudden and annoying
‘‘garbage collection’’ process. The
memory location of the last string
stored is dcsignated ’‘start of string
storage’’ and its address is at decimal
locations 111/112.

The string storage area, however,
contains only the literal elements of
the strings. Applesoft locates these
elements by referring to addresses
located within the appropriate segment
of the variable space that '‘point’’ to

accepting such delimiters as '',”” and stored in a space that begins at the cach string:
2 X NUMBER OF
/‘////_ DIMENS [ONS
NEXT NUMBER SIZE OF 1 SIZE OF FIRST
NAME VARIABLE OF S O [T i FIERT FIRST ARRAY
OFFSET DIMENSIONS DIMENSION DIMENSION ELEMENT

" ADDR” VARIABLE
CALCULATED TO HERE

Figure 1: Common Header for Varlable Flles

NAME-FINDER/

ROUTINE
LANDS HERE
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Applesoft Array Storage

Each array within the array stack is
defined by a variable file — a unique
range of data that consists of two parts:
an introductory header containing in-
formation relating to the nomenclatire
and structure of the array, and a trailer
that contains the field of array values,
Or pointers to string array elements.

As shown in figure 1, the first seven
bytes of the header are exactly the same
for all three variable types, and arc
allocatead as follows:

Two bytes for the first two char-
acters in the variable's name. These
are ASCII equivalents, and are

uniguely coded by turning the high
bit of each character on or off, to
indicate the type of variable.

Two bytes for the valuc of an offser
which, when added to the initial ad-
dress of the current variable file,
gives the address of the next vari-
able in memory, and therefore im-
plies the absolute length of the cur-
rent file.

One byte for the number of dimen-
sions in the array.

Two bytes for the size of the Nth
array dimension.

From here the header adds two
bytcs for cach dimension in the array.
Since Applesoft limits the number of
dimensions in an array to 88, the
hecader length will always be between
seven and 181 bytes.

As shown in figure 2, the length of
the trailer for each file varies according
to the number and type of the array
elements. Each real variable requires
five bytcs to accommodate the floating-
point format. Each integer value re-
quires two bytes for reverse-order nota-
tion {most significant byte first]. Each
string pointer requires threc bytes —
one for the string length, and two for
the address.

FLOATING™ 1 ExpoNENT MANTISSA MANTISSA | MANTISSA | MANTISSA
POINT
MSB LSB
STRING LENGTH ADDRESS ADDRESS :
LOW BYTE HIGH BYTE
INTECER VALUE ! VALUE :
HIGH BYTE | LOW BYTE
Figure 2: Structure for Each Array Element by Type

Your Apple too slow?
Not anymore...

Now you too can write 6809 programs for your Apple il that are
DOS 3.3 compotible. Bur you don't have to stap there, you can
olso progrom yout Apple II's 6502 ond the 6809 of THE MILL to run
SIMULTANEOUSLY.

THE ASSEMBLER DEVELOPMENT KIT. including THE MILL, is a full
fearure assembler. designed 1o use the rext editing sysrern of your
choice. The system will also boost your compurer pragrameming
producrivity. since the 6809 is roday's easy 1o learn ond program
computer. Take advantage of the 8-bir 6502 ond the 16-bir
obilities of the 6809 running ot the some time, creare your own
MULTIPROCESSING ENVIRONMENT on the Apgle .

Put TREMILL inro your Apple Il ond get power, performarice and
price marched by no other personat computer. STELLATION TWO
offers a full 1 year warronry and ¢ 60 day money back guarantee,
if you're nor complerely sansfied with the power of THE MILL.

Shop around, then compare the service, quality, price ond
powerof TREMILL. Take this ad to your local Apple Deoler ond see
the endless possibitities of adding THE MILL ro your Apple Il

THE MILL TRANSFORMS

THE 8-BIT APPLE I

INto @ computer thar acs like o

16-bir mochne. THE MILL has
unique hordware features that

B permii the 6809 to run ot full

speed (t megahertz) ond

allow the 6502 16 run or
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speed —

AT THE SAME TIME

Fing our abour
THE MILL and get
involved with the
honestitern onthe
personal computer

maorsker roday.
No existing personal computer 8 o 3 @
can give you the power, E S S 6"5\0 «s
performonce and price of TREMILL'S b e

6809-6502 combination.

2@ ‘\0«:&\\’\' e
A\
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Storing and Retrieving Arrays

Program B.MODE demonstrates the
array filing method.

A choice of ““W’’ from the selection
menu creates three test arrays based on
the squares and cubes of 10 elements
{two 100-element integer and real
types, and one 1000-element string
type), and transfers control to the first
address calculation routine '’strings’’
at lipe 410.

Line 420 equates the zero-th ele-
ment of the array to itself. This has the
effect of invoking an Applesoft internal
locator routine that first locates the
array in the variable space, and then
deposits its address in decimal loca-
tions 131 and 132. The values in these
two registers are then transferred to
two "‘safe’’ locations so they will not
be lost when another wvariable is
referenced. DMEN is then set to the
number of dimensions, and control is
transferred to the SAVE and LOAD sec-
tion beginning at line 340.

The SAVE and LOAD routine calcu-
lates the location and length (ADDR
and LGTH) of the variable file by start-
ing at the address in the ‘'safe’’ loca-
tions and counting back three bytes
plus two times the number of dimen-
sions to the next-variable offset. The
resultant range of data is then BSAVEd

- to disk. The same calculations are per-
formed for the 'R’ {for ''Read’’) selec-
tion, but, of course, the length para-
meter is not used.

This basic process is the same for
the storage and retrieval of all three
array types. There is, however, one
important difference in the process for
string arrays. Since the actual strings
are not located in the same area as their
pointers, it 1S necessary to determine
their locations and establish a separate
file for them. Accordingly, line 440
resets ADDR to the location of the
zero-th element, and sets LGTH equi-
valent to the difference between ADDR
and STRG. This memory range is then
either BSAVEd or BLOADed, depend-
ing on the menu selection.

Comparisons and Conditions

The differences, in terms of speed of
execution and storage space, are im-
pressive, and grow more so as the arrays
increase in size. Figure 3 compares read
and write timings and sector storage for
text vs. binary files for the 10-element
base test array. It also shows similar
comparisons for the same array limited
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100 REM B.MODE

110 D8 = CHR$ (4)31FILE® = "";S( % = "“

120 DIM CHAR$(9,9), IGERZ(9,9,9) ,REAL(F,9)

130 ADDR = 0:LGTH = Oi!STRG = 0:J = 0:K = O:DMEN = O

140 REM

150 REM —-CONTROL

160 TEXT HOME : VTAB 231 HTAB 1: INPUT "READ OR WRITE (R/W) *
{sLezr IF 8 ,'Le < > “R" AND SL$ < > “W" THEN 160

170 1IF SL$ = “R" THEN 310

180 IF SL$% = “W" THEN BOSUB 200: GOTO 310

190 REM

200 REM --- ~TEST ARRAYS

210 STRG = PEEK (111) + PEEK (142) ¥ 254

220 FOR J = 0 TDO 9: FOR K = 0 TO 9

230 CHARS (J,K} = “ROW “ + STR$ (J) + ", + “COL " + STR% (K)

240 NEXT : NEXT

250 FOR Jd = 0 TO %: FOR K = 0 TDO 9

260 REAL (J,K) = J ¥ 10 + (K / 1Q)

270 NEXT : NEXT

280 FOR J = 0 TO 9: FORK =0 TD 9: FOR I = 0 TO 9

290 IGER%(J,K,I) = J ¥ {00 + K % 10 + 1

300 NEXT NEXT 3 NEXT

310 PRINT FRE (O); CHRS (7)

320 TEXT : RETURN

330 REM

340 REM SAVE &% LOAD

350 ADDR = ( PEEK (254) + PEEK (255) 8 256) - X - 2 % DMEN

360 LGTH = ( PEEK (ADDR) + PEEK (ADDR + 1) X 256)

370 1F SL$ = "W" THEN PRINT D$"BBAVE “FILE$;“,A“; ADDR;",L"LGTH

380 If SL$ = "R"™ THEN PRINT D$"BLOAD "FILE®:;"“,A";ADDR

320 RETURN

400 REM

410 REM STRINGS

420 CHARS$(0,0) = CHAR$(0,0): POKE 253, PEEK (131)1 POKE 285y
PEEK (132)

430 DMEN = ZsFILES$ = "CF.FILE": BOSUR 340

440 ADDR = PEEK (ADDR + 4 + 2 % DMEN) + PEEK (ADDR + S + 2 x DMEN)
¥ 256

450 LBTH = STRG - ADDR

460 IF SL® = "W" THEN PRINT D$"“BSAVE CS.FILE,A"ADDR",L"“LGTH

470 IF SL$ = "R" THEN PRINT Ds$“"RLOAD CS.FILE,A“ADDR

4B0 REM REALS

490 REAL (0,0) = REAL(0,0)s POKE 254, PEEK (131))1 POKE 255,
PEEK (132)

S00 DMEN = 2:FILES$ = “RL.FILE": GOSUB 340

510 REM INTEGERS

520 I1GER%(0,0,0) = IGER%(0,0,0): POKE 254, PEEK (13X1): POKE 285,

PEEK (132)

330 DMEN = Z1FILEs = "IG.FILE": GOSUB X40

540 REM

850 REM ————————r—=——mm e m e mm——— DISPLAY

560 PRINY CHR$ (7)

570 TEXT 3 HOME

580 PRINT "STRINGS:": FOR J = 0 TO 9: FOR K = 0 TO 9:
PRINT CHAR$(J,K)" "33 NEXT : PRINT : PRINT NEXT

S0 VTAB 23: HTAB 1: INPUT "NEXT b - &

600 TEXT 1 HOME

610 PRINT "“REALS:": FOR J = O TO 9: FOR K = O TO 9: PRINT REAL
(F,K0" "3t
NEXT ¢ PRINT PRINT : NEXT

620 VTAB 231 HTAB 1: INPUT “NEXT "sSLe

&30 TEXT ¢ HOME

440 PRINT "INTEBERS:“: FOR J = 0 TO 9: FOR K = 0 TD 9
FOR I = O TO 9: PRINT
IGER% {J,K, D" "7z NEXT 1 PRINT 1 PRINT 1 NEXT : PRINT 3 NEXT

to five elements (25 numerics, and 125
strings}, and expanded to 20 elements
(400 numerics and 8000 strings).

Although the improvements in
speed and space utilization depend on
the size of the elements involved, it ap-
pears that most arrays can be saved and

MICRO - The 6502/6809 Journal

loaded in from four to 14 times faster
than textfiles, and may take up only
half the space for nurneric arrays, while
sacrificing only a few sectors for strings.

When using this technique, one or

two conditions need to be observed.
First, the address calculations for the
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TEXT BMODE TEXT BMODE TEXT BMODE
WRITE TIME 0:57 0:14 6:44 0:37 0sl3 0:11
READ TIME 0:51 0:10 6:31 0:28 0:08 0:07
N

seacei seers. NN DY
CHAR. - TEXT 6 6 22 20 3 3
CHAR., - PTRS - 3 P 6 - 2
REALS 3 4 10 9 2 2
INTEGERS 17 9 l 143 64 3 3

10-ELEMENT BASE 20-ELEMENT BASE 5-ELEMENT BASE

Figure 3: Comparison of Timing and Sector Usage for Various-Slzed Types of Arrays.

string elements are based on the posi-
tion of the zero-th element of the array.
If that element is located within the
program itself, the SAVE and LOAD
routine will consider its position to be
the start of the string file, and will at-
tempt to save cverything from there up
to STRG.

Second, from the point where the
zero-th element is first invoked to the
point where the array is saved or loaded,
any variables, particularly simple
variables, referenced or assigned, must
have been previously dimensioned.
Otherwise the variable stack will be
shifted up to accommodate them, and
the locational references will become

meaningless. This is not a problem
once the BSAVE or BLOAD process has
been completed.

Finally, the FRE(0) statement is ab-
solutely necessary to force a garbage
collection and to reduce the size of the
string file.

Extension to Other Systems

This method should be simple to
implement in other versions of Micro-
soft BASIC, or any floating-point
BASIC that structures and stores its
variables in a similar manner. Or it
could be implemented on a BASIC that
has some provision for locating and

saving the addresses of spccific array
elements. Given those prerequisites, all
you need to do now is to determine the
system-specific addresses for array
space, string storage, and the locator’s
variable address dump, ang to make the
appropriate substitutions.

Hank Blakely is president of the Athena
Group, a federally-certified corporation
specializing in microsystem design for
business and government. He has used an
Apple IT for three years, and is fascinated
with graphics, artificial intelligence, and
robotics.
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AT LAST...

..FOR I]EJ

A menu driven
data base management
system for
multi-data base
applications

Q\\' on-line
& data retrieval
$50.00
Data base
management system
$200.00
plus
Accouniing
package
$150.00
Stock portfolio
150 00

Stock financial
statement analysis
$250.00
for 8" floppy/hard disc
under OS65U
write for details
Genesis Information
Systems, Inc.

P.O, Box 3001 s Duluth, MN « 55803
Phone 218-724-3944

s Cre T i AL ;

BY CASES, INC.
DESIGNED TO PROTECT YOUR COMPUTER

Features —
* Rigid Shell Made of Plywood
Supported High Impact ABS.

* Shock Reslistant Foam Lining.

* Heowy Duty Hardware
lncludes Key Locking Latches

* Bound Metal €dges.

* Interlacking Tongue and
Groove €xtrusion, Mating lid
and Bottom.

Apple Il Plus 2 Drives $175.00

OTHER
MODELS
AVAILABLE

QLUB AND DEALER DISCOUNTS AVAILABLE
CASES, INC.  P.O. Box 33820 Seattle, WA 98133  (206) 365-5210




IF YOU CONSIDER THE PRICE, COGNIVOX AT $249 IS THE BEST

BUY IN VOICE 1/0.

IF YOU CONSIDER THE PERFORMANCE, YOU WILL BUY IT.
BECAUSE COGNIVOX OUTPERFORMS ALL VOICE INPUT OR OUTPUT
PERIPHERALS FOR THE APPLE IlI.

AT ANY PRICE.

COGNIVOX VIO-]003 is a state-of-the-art
Speech Recognition and voice mitput peripheral
for the APPLE [ computer. [t enables the APPLE
to recognize words or short phrases spoken by the
user and it can talk with natural sounding veice.

SPEECH RECOGNITION

COGNIVOX recognizes words (such as “one,”
“enter,” e¢le.) or short phrases (like “total
amount,” “net weight,” ete.) from a vocabulary
of 32 entries, The vocabulary entries are chosen by
the user to suit his application. Then COGNI-
VOX ix “trained” to the voeabulary by repeating
vach entry three titmes into the microphone under
the prompting of the systern.

During training. COGNIVOX analyzes the
voice of the user and compresses all the important
itformation in edach entry into 48 bytes of data
culled the reference pattern. When training is
complete. words spoken In the microphone are
smilarly analyzed and the resulting 48-bit pattern
is compared with all the reference patterns to ob-
tain a best mateh.

The power of COGNIVOX is derived from pro-
prietary pattern generation and patteryy matching
algorithims that allow quick and easy training and
give a recognition accuracy equal to much more
expensive units.

Vecabrlaries larger than 32 words are possible
by swapping reference patterns in mémory using a
key word, for example, “change vocabulary.” Or
the swap can be performed nader program con-
trol.

VOICE OUTPUT

COGNIVOX van talk with a vocabulary of 32
words or short phrases, No restrictions are placed
on the vocabulary which can be programmed
stmply by saying the words into the micraphone,
The sprech waveform is then digitized wsing a
data compression method and stoxed in memory.

When voice output is desired, the selected word
or phrase is reconstructed and plaved back using a
built-in speakerfamplifier. A jack is also provided
that allows connection to external amplifiers or
speaker.

This method of vaice output offers two very im-
portant advantages: First, the user has full control
over the selection of the vocabulary and the tpe
angd tone of voice. Secondl, the voice output is nat-
urally sounding human speech which is pleasant
and casy to understand. These features are hot
available in maost other voice output devices in the
magket.

The voice output and speech recognition voca-
bularies are independent of each other and can be
different. Thus it is possible to establish a dialog
with the computer.

USING COGNIVOX

COGNIVOX is designed for extreme ease of
use, It is a complete system, fully assembled and
tested, including hardware in an instrument case,
microphone, power supply. cassette with software
and user manual, 1t plugs into the game 11O port
in the APPLE and does not use yp the valuable
peripheral slots,

Software provided with COGNIVOX include
demonstration programs and lwo voice uperated,
talking video pames. All programs itre unprotect
vd 50 that the user can examine and modify them.

An optional diskette for DOS 3.3 includes all
cassette software plus disk facilities to store and
retrieve vocabularles on disk.

Adding voice IO o your own programs is very
simple. A statement in BASIC is all that is needed
to either recognize or say a word, Complete in-
structions on how to add voice to vour programs
arc given in the mannal.

APPLICATIONS

COGNIVOX adds a whole new dimension to
mati-compuiter intéraction., Jt can be used for data
and command entry swhen hands and/or eves are
busy. As an edieational tool. As an aid to handi-
capped. As sound effects generator. As o tele.
phone answering machine. As a talking caleula-
tor, or talking elock.

The list is endless. With a BSR home controller
interface it cun be used to control by voice ap-
pliances and lights sround  the house. With an
ITELZE 488 interface card it ean he used to control
by voice instruments, plotters. test systems. And
all these devices could talk back. saving their
readings, alarm conditions, even their name.
Finally, COGNIVOX is a super toy. & faseinating
device to play with. Imugine an adventure game
that talks to warn you of danger and listens to
voulr cotnmands!

ORDER COGNIVOX TODAY

defects.

To order COGNIVOX by phorie, call us at (805) 6851854, BAM to 4PM PST. Monday through Fri-
day. and charge it to your MASTERCARD or VISA. Or you ¢an order by mail. Send us a check or
maoney order for $249 plus $5 shipping and handling (CA residents add 6% tax). Software on
diskette (DOS-3.3) order part # DSK-3.3, $19. Foreign orders welcome, add 10% for air mail
shipping and handling. COGNIVOX is backed by a 120 day warranty againsl manufacturing
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SPECIFICATIONS

Recognizer type:

Lsolated svord. speaker dependent.

Vocabularv size:

32 words or short phirases for both recognition and
VOe response.

Dialog capability:

Recognition and response vocabularies can be dif-
ferent.

Ward Duration

Creater than 150 ms and less than 3 seconds.
Silence gap between words:

150 ms minimam,

Training réquired:

Must pronoutice vocabulary 3 times to train
recognizer.  Allows words (o be individually
retrained. ’
Recognition accuracy:

Up to 98%. Revognition accuracy depends on
speaker expericoce and choice of voeabulary,
Type of voice output:

Digital recording of aser voice.

Audio output:

130 mW

Frequency response:

100 to 3200 Hz.

Power consumption:

120 v \V during recognition, 350 mW maximum
during speech output.

Power supply:

9V DC. 300 mA, unregulated.

Dimensions:

5"x 6°x 1,25"

Memory requirements:

Approx. 4K bytes for program and tables. 1.5K
bytes per sec. of speech for storage of voice
response  vocabulary  (Approx, 700 bytes per
word).

VOICETEK

DeptG, P.O. Box 388
Goleta, CA 93116

ALSO AVAILABLE for COMMODORE
COMPUTERS and the AIM-65.
CALL or WRITE for MORE INFO.
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Introducing...
A2-PB1

PINBALL

AN o WS

This beautiful and sophisticated simulation offers superior ball action,

superior flipper control, and many subtle perfections which will result in
your superior enjoyment.

Please don’t compare A2-PB1 Pinball with other pinball simulations.
Nothing else even comes close. $29.95

The engineering and graphics experts
opening a new era in computer simulation.

suoLOGIC

Communications Corp.
See your dealer . . . 713 Edgebrook Drive
or for direct orders, add $1.50 and specify UPS or first class mail. ampaign,
lllinois residents add 5% sales tax. (217) 359-8482

Visa and MasterCard accepted. Telex: 206995



A Disassembler for the 6809

Here’s a description of the
operation of a disassembler for
the 6809 microprocessor. The
disassembler is written in
Microsoft BASIC and will run
either on the Apple Il computer
(using Applesoft) or on the
Radio Shack Color Computer.

Mark J. Borgerson
1624 NW Kings Blvd.
Corvallis, Oregon 97330

In this article T will describe the
development and use of a simple dis-
assembler for the Motorola M6809
microprocessor. The disassembler is
written in Microsoft BASIC and the
source code appears at the cnd of the
article. The program is designed to run
on the Apple II computer. I originally
developed the program on a Radio
Shack color computer, but transferred
it to the Apple to take advantage of the
superior operating environment provided
by Apple DOS 3.3. Since both Apple-
soft and Radio Shack Color BASIC were
originally developed by Microsoft,
transferring the program was fairly sim-
ple. Only a few changes in the input
and output routines were needed to
make the program run on the Apple.
Conversely, it should be simple to
make the necessary changes in the pro-
gram so that it will, once again, ran on
the Radio Shack computer.

Disassembler Fundamentals

A disassembler is a program which
will read a machine language program,
either from memory or from some
storage device, then produce a listing of
the opcode mnemonics and their
associated dara bytes. Some dis-
assemblers generate output that in-
cludes labels for all branches and
referenced data locations. This type of
disassembler, called a '‘source code
generator,’' can be used to produce a
text file which may be modified and
reassembled.
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B: NEG D ‘e V e v COoM
8: ASL D ROL D DBG B |
Ok pa N V  NOP H SYNC
24: ek V  DAA H: OROG [~ "Ha
32: BRA R BRN R BHI R BLS
46: BVC R BVS R BPL R BMI
48: LEAX X LEAY X LEAS X LEAU
B i o ML V RTS H ABX R
64: NEGA H anwn Ao vV  COMA
72: ASLA 'R ROLA H DECA H #»2
80: NEGB H % V - kA¥ v coMB
B8: ASLE H ROLB H DECR H ##%
96: NEG > B Ve e vV COM
124: ASL X ROL X DEC X AW
112: NEG E whw v W vV CoM
128: ASL E ROL E DEC E ExE
128: SuBA M CMPA M SBCA M SUBD
136y EORA M ADCA M ORA M  ADDA
144; SUBA D CMPA D SBCA D SUBD
152: EORA D ADCA D ORA D ADDA
166: SUBA X CMPA X SBCA X SUBD
168: EORA X ADCA X ORA X ADDA
176: SUBA E CMPA E SBCA E SUBD
184: EORA E ADCA E ORA E ADDA
192: SUBB M CMPB M SBCB M ADDD
200: EORB M ADCB M ORB M ADDB
268: SUBB D CMPB D SBCB D ADDD
216: EORB D ADCB D ORB D ADDB
224: SUBB X CMPB X SBCB X ADDD
232: EORB X ADCB X ORB X ADDB
249: SUBB E CMPB E SBCB E ADDD
248: EORB E ADCB E ORB E ADDB

MO XXOUIWOHRXXODIWCOCXSCTIGCIIXDODCTOO

Table 1: Mnemonlics and Type Indicators for the First 255 Opcodes

LSR Bl A V  ROR D ASR D
INC D: TSF D JMP D CLR D
gk U ete V. LBRA L LBSR L
ANDCC M SEX H EXG 1 TFR 1
BCC R BCS R DBNE R BEQ R
BGE R BLT R BGT H BLE R
PSHS 2 PULS 2 PSHU 2 PULU 2
CWAI 2 HMUL L PR L vV  SWI H
LSRA. H had V. RORA H ASRA H
INCA H TSTA H k2 V CLRA H
LSRB H %xa V RORB H ASRB H
INCB H TSTB H wwx V CLRB H
LRS Ko s V ROR X ASR X
INC X TsST X JmMe X CLR X
LSR E= »4¥® vV  ROR E ASR E
INC E ‘TST E JMP 8 CLR E
ANDA M BITA M LDA M, Nhix v
CHPX 3 BBSR R LDBX 3 kkw Vv
ANDA D BITA D LDA D STA D
CMPX D JSR D LDX D S8TX B
ANDA X BITA X LDA X - BTk X
CMPX X. JSR X LDX X ST X
ANDA E BITA E LDA E S5TA E
CMPX E  JSR E LDX E STX E
ANDB M BITB M LDB Mo Rww v
LDD 3 dda vV LDU Bt v
ANDB D BITB D LDB D §ST8 D
LDD D STD D LDU B. 8™t D
ANDB X BITB X LDB X 8T8 X
LDD X - 5TD X LDU X STU X
ANDB E BITB E LDB E STB B
LDD E 8TD E LbU E STU E

256: 1@21LBRN L 1422LBHI
260: 1825LBCS L 1026LBNE
264: 1029LBVS L 1@2ALBPL
2683 182DLBLT L 182ELBGT
272: 1883CMPD 3 108CCHMPY
2761 189CCMPY D 1B9ELDY
286: 1@ACCMPY X 10AELDY
284: 1BBCCMPY E 1BBELDY
288: 10DELDS D LBDFSTS
292: 1BFELDS E 1aFFSTS
296: 118CCMPS 3 1193CMPU
3¢8@: 11ACCMPS X 11B3CMPU

MO EMXDwWwrrer

Table 2: Opcodes and Mnemonics for Speclal Opcodes

1B23LBLS L 1924LBCC L
1927LBEQ L 1428LBVC L
132BLBMI L 102CLBGE L
182FLBLE L 103FSWI2 H
1PBELDY 3 1@93CHMPD D
189FSTY D 18A3CMPD X
1BAFSTY X l6B3CMPD E
19BPSTY E 1@CELDS 3
1QEELDS X 1@EFSTS X
113PSWI3 H 1183CMPU 3
119CCHMPS D 11A3CMPU X
L1BCCMPS E LAST MNEMONIC

The simpler disassemblers, like the
one accompanying this article, simply
produce a listing of addresses, opcodes
and data bytes. The output is not suit-
able for reassembly without a lot of
editing. The simpler disassemblers are
generally used to examine code in
memory, either to verify code you have
written yourself, or to delve into the
operation of code written by someone
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else. For instance, I have used the 6809
disassembler op the color computer to
examine the code in the BASIC ROMs
to find out how BASIC uses different
areas of memory.

There are two possible approaches
to take in writing a disassembler. First
you examine each opcode byte, break it
into a bit pattern which represents the
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mnemonic and addressing mode, then
look up the proper mnemonic string in
a table. If you examine a table of op-
codes for the 6809, you will find that
certain combinations of bits in the op-
code bytes always occur with a par-
ticular addressing mode. By using logic
and bit manipulation, you can deduce
the proper mnemonic and addressing
mode for the opcode byte. (This is the
type of disassembler built into the Ap-
ple monitor.) However, I discarded this
approach for two reasons:

1. The bit manipulations involved are
most casily done in machine lan-
guage — I was working with BASIC.

2. The wide variety of addressing
modes available for the 6809 makes
this approach more complex than
when using a simpler processor like
the 6800 or 6502.

The second approach to writing a
disassembler is to use each opcode byte
as an index into a table which contains
both the mnemonic string and an in-
dicator of the addressing mode. I chose
this method because it is well-suited to
implementation in Microsoft BASIC,
which has an excellent string array
facility. This approach requires a data
array of at least 256 strings to hold each
of the mnemonics (or an indicator for
an illegal opcode bytc — the 6809 has
34 of these). This method must also
cope with the fact that there are 47
two-byte opcodes for the 6809.

The two-byte opcodes all bave a
first byte which is either $10 or $11.
This simplifies the procedure for match-
ing the opcode bytes to the mnemonics
somewhat, but we would still need two
more tables of 256 strings if we want to
use the second byte as an index into a
table for these instructions. Rather
than set up this additional array space, [
simply added the hexadecimal opcode
representation to the beginning of the
mnemonic string. Now, whenever the
first byte of an opcode is $10 or §11, I
simply search the mnemonic array un-
til I find an entry which has the same
hexadecimal represcntation as the code
in memory.

Each mnemonic string ends with a
single character which indicates the ad-
dressing mode for the opcode. Table 1
shows the mnemonic strings for the
single byte opcodes. Table 2 displays
the mnemonics and addressing modes
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Device number for output 1 =console, 2 = printer
The string which contains the output line of disassembled code
A pumber representing a hexadecimal 16-bit word
A string which contains a representation of a 16-bit hexadecimal

A string representing a byte in hexadecimal form
The address of the next byte to be fetched from memory
The value of the most recently fetched opcode

A number representing an effective address — usually the target

A number representing the particular indexing mode determined
A string which contains the data bytes for any data following the

A byte which represents the registers to be pushed or pulled

Table 3

MNS$(305) The array of mnemonic strings
PR
(O}
HW
HWS$

word
BT A number representing a hexadecimal byte
BT$
AD
oP
EA

of a branch opcode
PB The post byte in an indexed mode instruction
IM

by a post byte
CD$

opcode
RR
RR$ The hexadecimal string representation of RR

for the two-byte opcodes. The address
mode characters indicate the following
types of addressing:

Direct page

Invalid opcode

Relative addressing

Indexed addressing

Inherent mode

Extended (16-bit) addressing
Immediate mode {with 8-bit dara)
Long branch (16-bit offset}

Push or pull with single post-byte
Two-register mode (as in TFR X, DD}
Immediate addressing with 16-bit
data

WO ZEIXP ST

The program (listing 2} runs in a
tight loop contained in lines 110 to
390. In this loop the first opcode byte is
read from memory (line 130) and the
matching mnemonic is determined.
Opcodes are matched to mnemonics in
subroutines beginning at lines 7000 and
7500. The first of these determines
mnemonics for single-byte opcodes,
the second the mnemonics for two-byte
opcodes.

The series of IF statements in lines
170-270 determines the addressing
mode and call subroutines appropriate
to each addressing mode. See table 3 for
a list of the most important variables in
the program and their functions.

MICRO - The 6502/6809 Journal

Using the Program

The disassembler is very simple to
use. When you run the program it will
ask for the hexadccimal address where
you start the disassembly. Once you
have entered the address, it will ask
you whether you want the output di-
rected to the screen or the printer. After
disassembly begins, the program is not
particularly fast. This isn't much of a
problem since the outpur scrolls by at a
comfortable rcading rate when it is
dirccted to the screen. If T find a par-
ticularly interesting spot, I halt the pro-
gram by hitting any key on the key-
board. Hitting another key will resume
the disassembly, hitting an ESC will
restart the program and ask you again
for the starting address and output
device. Listing 1 is a sample of the out-
put. (This particular code is part of a
video driver for the Apple.)

1 hope this program will be useful o
any of you who are using the 6809 pro-
cessor. Although BASIC may not be the
best language for writing this type of
program, sometimes you have to use
the langnage available. This was cer-
tainly the case when I first purchased
my Color Computer. Even if you are
not using the 6809, the techniques used
to decipher the bit patterns may in-
terest you if you would like to work
with other processors.
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Apple computer?”

: Listing 1: Sample of DIsassembled Code Listing 2: 6809 Disassembler
1 14 REM 6809 DISASSEMBLER
! 15 HIMEM: 28088
’ 7877y 34 36 PSHS A,B,X,Y, 26 REM  M,BORGERSON
7879: 7D CO@8d TST  $C084Y 30 REM  12/25/88
787¢C: 2a B¢ 8PL S788A 48 DIM MNS(385):BS = “@G123456789ABCDEF"
787E: 17 3171 LBSR $79F2 50 GOSUB 94dd: REM READ DATA
7881: 81 93 CMPA #5093 68 REM GET STARTING ADDRESS
7883: 26 @5 BNE  $788A 78 HOME : PRINT * 6889 DISASSEMBLER V1.4"
7885: 17 @16A LBSR S$79F2 74 PR = B
7888: A6 E4 LDA  ,3& 86 PRINT : INPUT "HEX ADDRESS:";HAS
788A: 8A 80 ORA 8588 9¢ GOSUB 9180: REM  CONVERT TO DECIMAL NUMBER
788C: 81 AQ CHMPA  #$A2 138 AD = HD
288E: 2C 4B BGE  $78DB 195 INPUT “OUTPUT TO SCREEN (1), OR PRINTER (2)7";PR
789¢: 81 8D CMPA  §$8D 126 1F (PR < }) OR (PR > 2) THEN 105
7892: 27 S6 BEQ S78EA 116 REM  NOW GO INTO LOOP
7894: 81 8A CMPA  4S8A 115 0§ = o
7896: 27 54 BEQ  $78EC 120 HW = AD: GOSUB 808@:08 = HW$ + “;°¢
7808: Bl 87 CMPA  §$87 130 OP = PEEXK (AD): IF {(OP = 16) OR (0P = 17)) THEN GOSUR 7588: GOTO 158
789A: 26 85 BNE  $78A) 148 GOSUS 7000
789C: 35 36 PULS A,B,X,Y, 15¢ REM  NOW ASSEMBLE OPCODE STRING
789E: 16 @GBE LBRA §$7957 176 IF TY$ = "H" THEN GOSUB 458
78A1: 81 88 CMPA  #$88 188 IF TY$ = "D" THEN GOSUB 544
78A3: 26 17 BNE  $7BAC 198 IF TY$ = "R™ THEN GOSUB 12@@
JRAS: BA 24 DEC  $24 286 IF TYS = “M" THEN GOSUB 1560
78A7: 2a 11 BPL  §788A 218 IF TYS = "E" THEN GOSUB 2040
78R9: 96 20 LDA  $29 228 IF TYS = “V" THEN GOSUB 2528
78AB: 9B 21 ADDA  §21 230 IF TY$ = "X" THEN GOSUB 3080
78AD:  4A DECA 240 IF TYS = "1™ THEN GOSUB 44400
78AE: 97 24 STA  §$24 25¢ IF TY$S = “2" THEN GOSUB 4566
7886: @D 25 TST  $25 268 IF TY$ = “L% THEN GOSUB 5048
7882: 27 06 BEQ  $78BA 278 IF TY$ = "3" THEN GOSUB 5500
7884: OA 25 DEC  §25 280 GOSUS 6PB2: REM PRINT OPCODE STRING
7886: 96 25 LDA  $25 290 IF PEEK (49152) > 128 THEN 358
78BB: 8D JE BRSR  $7938 394 GOTO 110
78BA: 35 Bé6 PULS A,B,X,Y,PC, 310 REM St kb kkk RN dda s s ReRarakasasd AP AAXARRAAR NN NRAK KA NN WR
78BC: B) 9D CMPA  2$9D 354 REM KEYBOARD RALT
78BE: 26 44 BNE  §78C4 360 GET Q$
78C@: 8D 51 BSR  §7913 378 IP Q$ = CHRS {(27) THEN PRINT CHRS (4);°PR42": PRINT : GOTO 84
78C2: 35 BG PULS A,B,X,Y,PC, 39¢ GET QS: GOTO 118
78C4: 8) 8C CMPA  §58C 4680 REM  INHERENT MODE
78C6: 26 @5 BNE  $78CD 428 0% = 0$ + CDS + " " + MNS: RETURN
78C8: 17 8@3D LBSR $7968 568 REM  DIRECT MODE {Continued)
&®
INGLE DISK for PET 5
S or Y
S hat
$4 0 00 % A ou put Wnat inyour
| 60. SYM

| The PEDISK 1l by cgrs MICROTECH is a high-performance
FLOPPY DISK system for the Commodore PET, Rockwell AIM
and Synertek SYM.

+HIGH SPEED
+HIGH CAPACITY

+18M COMPATIBLE
+EXPANDABILITY

Several models are available with either 5% inch or 8 inch
drives. 18M 3740 data can be exchanged using 8 inch models. The
system is expandablel Buy a single drive now and add more drives

later)

5%” MINI FLOPPY DISK SYSTEMS:

Mode) 540-1 Single Drive, Double Density (143K} $460
Model 540-2 Dual Drive, Double Density (286K) ¢ 750
Mode! 580-) Single Drive, Quad Density (286K) $660
Model 580-2 Dual Drive, Quad Density (572K) $995
8’ MIN| FLOPPY DISK SYSTEMS:

Model 877-1 Single Drive, IBM standard (295K) $895
Model 877-2 Dual Drive, IBM standard (590K)  $1240

Low Quantity,Order Now

G.E. TOLTON System & Software Consultant
BOX 40, WILLOW GROVE,PA 19090 215-657-7264
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Investments. Account data. Witls. Phone listx. Sooner o¢ later you wilt creale a fite
ynte which you wilt write some veey confidential information. And that’<why
Passage Research has developed 4 special wility that will encerypt that DOS 2.1 file
thraugh software rantines rather than the expensive (and conspicuous) black-box
approach. Now vou have tlie means 1o keep vour privace affairs privaie. Totally
private,

The hits and bytes of vour (il will get hopelessly mixed ug according to a cipher
““keyT thal you keep as seeret as you want. Over one hundeed mitlon billion
different keys are available for welection. (This many keys may sound like a o, but
s (ypical of @ arodern enoryplion provess.)

[ make y our encevpled File undersiandgble sgain, all vou have to da s ceactivate
Lhe uppropriate key tchedule and run 1he file back throusgh, [t's casy.

Wiath this unliry (and a Tew vasy -to-learn mnemonic commands) you can create i

pennonaliccd encryption alyarithm D is specially tailored 10 vour needs. 11 you

waNL, YOU €Al cxetnre sucerszive eheryplions with different keyy and Then <irip of f

the vuter layers, ane by ane, 10 reveal the ociginal (ext. And you ¢an ¢all many

routines from vour own application programs to do “'codebouk’™ encryption
{dovumentation included),

Passage Research

945 Turquoise St., Suite G
San Diego, California 92109

339.50 postpaid. Californza resdenis ady 6% sales tax, Specify Software Package
Nn, U-17 (or Apple 11 or Apple Il « . Memory requirement: <landard 48K. Duc v
time required tor chiechs 1o Clear finuncaal institutious, please aflow -5 weeks for
disk delivery. Software ducumentation \hipped immediately vpon receipt of
order.

(Apple is a registered trademark of Apple Computer, Ine.)
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3810
3829
3859
3860
3878
888
3988
391
3920
3938
3940

3950
3955
3964
3961
3962
3963
4289
4818
4920
4630
4840

4858
4068
4280
4218
4222

4238
4242
4258
4268
4278
4289
429¢
4389
431@
4320
4336
4348
4359
4500
4518

4520
4538
4548
4550
4568
4578
4588
4598
i6eg
4618
5¢ee
5818
5028
5030
5048
5058
5500
5518
5528
$53¢0
5548
6800
66l
6628
6639
€248
€858
6068
6508
6510
6528
6538
6540
6558
7688
70149
7620
70838
7500
751¢@
7520
7538

7548
7558
1568
7578

0% = 0% + ™
RETURN
REM  INDIRECT ADDRESS
HW = PEEK (AD) * 256 + PEEXK (AP + 1):AD = AD + 2: GOSUR 8408
CD$ = €CDS + ™ * + HWS:08 = 0% + CDS + * " 4+ MN§ + "S" + HWS

2.

RETURN
REM 5-BYTE OFFSET
RR = 1INT (PB / 32):EA = PB - RR # 32: IF EA > 15 THEN EA = EA - 32
BT = PB: GOSUB B588:08 = 0S + CD$ + ™ " + BTS + » " L MNS
0$ = OS + STRS (EAY + *,": GOSUB 3058
RETURN
ON RR + 1 GOTO 3964@,3%61,3962,3963
0§ = 0% + "?": RETURN
0% = 05 + "X": RETURN
0S = 05 + "Y": RETURN
0§ = 08 + “U": RETURN
0S = 08 + “S"; RETURN
REM 2-REGISTER TYPE
RR = PEEK (AB):AD = AD + 1
R1 = INT (RR / l6):R2 = RR - 16 # R}
BT = RR: GOSUB B858#:0% = 05 + CDS + " " + HTS + ™ * + MNS
RR = Rl: GOSUB 420@:05 = OS + RRS + ",":RR = R2: GOSUB 42@0:05 =
05 + R R$
RETYRN
REM [ R R R N R A S R 2 P PSS s SRR
REM BREAK RR INTO RR$
RR = RR + 1l: REM BSHIPT INTO RANGE

ON RR GOTO 4240,42508,42690,4270,4280,4290,4300,4318,4326,43306,4349,
4350
RR§ = "?7"y RETURN

RR$ = "D": RETURN
RRS = "X°: RETURN
RRS = °Y“: RETURN
RRS = *U": RETURN
RRS = “§"; RETURN
RRS = "pPC": RETURN
RR$ = “2": RETURN
RR§ = "2": RETURN
RRS = "A™: RETURN
RRS = "B": RETURN
RRS = "CC": RETURN
RRS = “DP": RETURN
REM 1 REGISTER PUSH/PULL

EA = PEEK (AD)tAD = AD + 1:0§ = 0$ + CDS + “ "“:BT = EA: GOSUB
8588:08 = 05 4+ BTS + " " 4+ MNS
RPS = "

IF EA > 127 THEN RPS = ®"PC,” + RPS:EA = EA - 128

IF EA > 63 THEN RPS = "U," + RPS1EA = EA - 64
IF EA > 31 THEN RP§ = "Y," + RPS:EA = EA - 32
IF EA > 15 THEN RP$ = "X,"™ + RPS:EA = EA ~ 16
IF EA > 7 THEN RPS = "DP," + RPS:EA = EA - 8
IF EA > 3 THEN RP$ = "B," + RPS:EA = EA - ¢
IF EA > ) THEN RP$ = "A,"™ + RP$:EA = EA - 2

IF EA > @ THEN RPS = “C," + RPS
0S = 0§ + RPS: RETURN

REM LONG BRANCH
EA = PEEK (AD) % 256 + PEEK (AD + 1):AD = AD + 2
HW = EA: GOSUB 0@#B5:05 = 0§ + CDS + "™ " + HWS + "
IF EA > 32768 THEN EA = EA - 65538
HW = AD + EA: GOSUB 8000:05 = 0§ + "$" + HWS
RETURN

REM 2=-BYTE IMMEDIATE DATA
RW = PEEX (AD) * 256 + PEEK (AD + l)i1AD = AD + 2
GOSUB 808B6:0S = 0% + CD$ + ™ " + HWS + " “ + MNS + "§S“ + HWS
RETURN

REM WARARRR A A RN AANNARRARRARRARRARRAARRAARAAARR AR

REM OUTPUT TO SELECTED DEVICE
0§ = LEFT$ (0$,17) + " ™ +« RIGHTS (0§, LEN (0S) - 17)

IP PR = 1] THEN PRINT 0§

IF PR = 2 THEN GOTO 6560

¥ + MNS

RETURN
REM RETURN TO MAIN LOOP
REM AR AR AR R AR NI R AN AR AR AR R AR AT R AR AR R R AU X

REM SEND QUTPUT TO PRINTER IN SLOT #1
PRINT CRRS (4);"PRML*

PRINT 0$
PRINT CHRS (4);"PR§g*
RETURN

REM LRl R e e T T TR 2
REM GET OP & MNEMONIC FOR STANDARD
SP = @:BT = OP: GOSUB 850@:CD§ = " ™ + BTS
MN$ = LEFTS (MNS(OP),6):TYS = RIGHTS (MN$(OP),l)
AD = AD + 1: RETURN
REM DETERMINE OP & MNEONIC FOR SPECIAL
HW = OP * 256 + PEEK (AD + 1):AD = AD + 2:5P =1

GOSUB B@BZA:CDS = HWS

FOR I = 256 TO 383: IF LEFTS (MNS(I),4) = CDS THEN HMN$ = RIGHTS
(MN3 (1),7)

NEXT I
TY$ = RIGHTS (MNS,1l):MNS = LEFTS (MNS$,6)

RETURN

REM RREAERR AR NA AN RRE AR DP AR RN ER R R A RN AN TR AN RS

MICRODbIits (oniinued)

Priced Right Apple Clock

Clock maintains in 16 memory address:
MTH, DOM, WKD, and TOD to 1/10
seconds. Also maintains leap year and
provides three (3} possible repeated or
software set timed interrupts. Battery
backed up. Priced right with
documientation at $§95.95, less batteries.

Buchanan

1870-B NW 59th Avenue

Sunrise, FL, 33313

(305) 739-8160

Expand Apple Memory!

Memory boards from 16K to 256K by
Microsoft, Saturn, Legend, SVA, etc. at
lowest prices. Also, 8"’ floppy drives and
hard disks by LOBO, CORVUS, and SVA
at big discounts!

Connecticut Informations Systems

218 Huntington Road

Bridgeport, CT 06608

{203} 579-0472

HTS KIM/AIM/OSI C1P Products

Timestack Operating System implements
programmable, time-based controller.
Handles programming cvent sequences,
then controls performance of events.
User-written event subroutines can
handle /0 processing like data
acquisition, power switching. Extensive
documentation. Software manuals,
$30.00. Specifications, $1.00. Catalog,
free.

Hunter Technical Services
P.O. Bax 359
Elm Grove, WI 53122

Free Classlfied Ad

for you in Consumer Electronics
Marketplace. Buy, sell, trade
microcomputers, software, video, hifi.
Send your ad and $6.00 for subscription:
Consumer Electronics Marketplace
Box 86E
Highland Mills, NY 10930

OS] Superboard Il, C1P

Star Chase: dodge the asteroids and try
to get to your base, but watch out for the
critters from hyper-space! Runs under
4K. $4.95. Send for free catalog with
other programs.

Swany's OSI Software

2652 37th West

Seattle, WA 98199

(206) 282-7376

OSl Software

Debug lets you trace and breakpoint your
machine code programs. UUniverse plays
like Cobra Copter with keyboard or
joystick. Edit-All has scroll window
output, full cursor control and dynamic
insert/delete. All in machine code. For
C1P, C2-4 computers.

DMP Systems

319 Hampron Blvd.

Rochester, NY 14612

No. 46

- March 1982

MICRO - The 6502/6809 Journal

93



Borgeson Listing 2 (Continued)

8660 REM  PUT HW INTO HEX HWS$

BE1E WH = INT (HW / 256):WL = HW - 256 * WY

8020 BT = WH: GOSUB 858B:HWS = BTS

8638 BT = WL: GOSUB BS580:HWS = HWS + BTS

8048 RETURN

8588 REM PUT BT INTO HEX BTS

8514 NH = [NT (BT / 16):NL = BT - 16 * NH

852¢ BTS = MIDS (H$,NH + 1,1) + MIDS (HS,NL + 1,1)

853 RETURN

99gd REM  READ DATA

9918 RESTORE

992¢ FOR I = # TO 383: READ MNS$(I): NEXT I

9838 RETURN

9168 REM  CONVERT HEXT TO DECIMAL

9112 HD = @

9128 FOR I = 1 TGO LEN (HAS)

9138 HC = ASC ( MIDS (HAS,I,1)) - 4B: IF HC > 9 THEN HC = HC - 7

914¢ HD = 16 * (HD + HC)

9156 NEXT I

91686 HD = HD / 16: RETURN

9509 REM  MNEMONIC DATA

9518 DATA NEG D,®#% vy,%«%«& y,cOM D,LSR D,*** Y,ROR D,ASR D

9526 DATA ASL D,ROL D,DEC D,t** ©D,INC D,TST D,J4P D,CLR D

9538 DATA ***  vy,a%*  V NOP H,SYNC H,##% y,s»% U LBRA L,LBSR L

9548 DATA #**% U, DAA  H,ORCC M,#%%  V,ANDCC M,SEX H,EXG 1,TFR 1

4558 DATA BRA R,BRN R,MH! R,BLS R,BCC R,BCS R,BNE R,BEQ R

9568 DATA BVC R,BVS R,BPL R,BMI R,BGE R,BLT R,86T R,ELE R

9578 DATA LEAX X,LEAY X,LEAS Xx,LEAU X,PSHS 2,PULS 2,PSHU 2,PULU 2

958 OATA 4*%# V,RTS H,ABX H,RTI  H,CWAT 2,MUL H,*** V,SWI H

959¢ DATA NEGA H,#** V,#%% V COMA H,LSRA H,*** V,RORA H,ASRA H

9608 DATA ASLA H,ROLA H,DECA H,*%%* V,INCA #,TSTA H,*** V,CLRA H

9618 DATA NEGB H,**% vy,»%« y,COMB H,LSRB H,*** V,RORB H,ASRB H

9620 DATA ASLBR H,ROLB H,DECB H,#*» vV, INCB ¥,TSTB H,*** V,CLRB H

9636 DATA NEG  X,®*%% VU, %*x¢ V,COM X,LRS X,*%*%* V,ROR X,ASR X

9648 DATA ASL X,ROL X,DEC  X,®**  V,INC X,TST X,JMP X,CLR X

9658 DATA NEG E,*** y, *%¢ vy, coM E£,LSR E,**» Y, ROR EB,ASR E

9666 DATA ASL E,ROL E,DEC E,**%* Vy,INC E,TST E,JMP E,CLR E

9678 DATA SUBA M,CMPA M,SBCA M,SUBD 3,ANDA M,BITA M,LDA M,*** V

968¢ DATA EORA M,ADCA M,ORA  M,ADDA M,CMPX 3,BSR R,LOX 3,*s*

969% DATA SUBA D,CMPA D,SBCA D,SUBD D,ANDA O,BITA D,LDA D,STA D

9695 DATA EORA D,ADCA D,O0RA D,ADDA D,CMPX D,JSR D,LDX B,5TX D

9768 DATA SUBA X,CMPA X,SBCA X,SUBD X,ANDA X,BITA X,LDA  X,5TA X

971¢ DATA EORA X,ADCA X,ORA  X,ADDA X,CMPX X,J5R  X,LDX X,S8TX X

9720 DATA SUBA E,CMPA E,SBCA E,SUBD £,ANDA E,BITA E,LDA E,STA E

9738 DATA EORA E,ADCA E£,0RA E,ADDA E,CMPX E,JSR E,LDX E,STX E

9746 DATA SUBB M,CMPB M,SBCB M,ADDD 3,ARDE 14,BITB M,LDB ¥,2%¢ V

975¢ DATA EORB M,ADCE M,ORB  M,ADDB M,LDD  3,%**  V,LDY 3,%*¢ V

976¢6 DATA SUR3 D,CMPR D,SBCB D,ADDD D,ANDS D,RITB D,LDB D,STB D

9776 DATA EORP D,ADCE D,O0RB D,ADDB D,LBD D,5TD D,LDU D,STY D

9788 DATA SUBB X,CMPB X,SBCB X,ADDD X,ANDB X,BITB X,LDB  X,STB X

9798 DATA EOR3 X,ABCB X,0RB  X,ADDB X,LDD X,STD  X,LDU  X,STU X

9888 DATA SUBB E,CMPB E,SBCB E,ADDD E,ANDB E,BITB E,LDB E,STR E

9818 DATA EORB E,ADCB E,ORB E,ADDB E,LDD E,STD E,LDU E,STU &

982¢ DATA 1821LBRN L,1822LBHI L,1#23LBLS 1L,1824LBCC L,lB25LBCS L,102
LENE L,1827LBEQ L

983¢ DATA 182BLBVC L,1029LBVS L,l@2ALBPL L,1@2ZBLBMI L,182CLBGE L,182D
LBLT L,1@2E8LBGT L,l@2FLBLE L

9848 DATA 103PSWI2 H,1d83CMPD 3,188CCMPY 3,188ELDY  3,1@93CMPD D, 189C
CMPY D,1@9ELDY D,189F3TY D

9858 DATA 1BA3CMPD X, 16ACCMPY X,1BAELDY X, 1BAFSTY X, l@B3CMPD
BCCMPY E,1BBELDY E,1@8FSTY E

9868 DATA 1BCELPS 3,18DELDS D,i8DFSTS D,1@EELDS  X,l0EFSTS  X,19FE
LDS E,12FFSTS £ _

9878 DATA 113FSWIZ H,1183CMPU 3,118CCMPS 3,1193CMPU D,119CCMPS D, 11A3
CMPU  X,11ACCMPS X,11B3CMPU E,1lBCCMPS E

9889 DATA P"LAST MNEMONIC® MAICRO
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Write For MICRO!

We want to begin including applications-oriented articles in MICRO. How are you using your micro(s|
these days? What, in your view, is the best interface between software and user, and why? Do you have
any thoughts about databases and/or networking? Are you familiar with the 68000 chip? What would you

like to write for or read in MICRO?

We want to provide prospective authors with any information and support they may need, promptly.
We want MICRO to be the preferred information exchange for a wider range of computerists. If you have
ideas for articles — or just ideas you would like to discuss — please write or call Laurence Kepple, Senior

Editor at MICRO, P.O. Box 6502, Chelmsford, MA 01824; (617) 256-5515.
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THE APPLE SPELLER iiiis the void

that has consistently kept the large
variety of excelient word processing
packages for the Apple Il Computer
from approaching the power of a
dedicated work processor. Finally,
the first professional quality spelling
verification program is available for
the Apple Il. The Apple Speller will
certainly be the standard against
which all other similar programs are
compared.

The Apple Speller interfaces to the
most popular Apple word processors,
including Applewriter, Apple Pie,
Executive Secretary, Letter Perfect,
Magic Window, and Superscribe I,
just to name a few. In fact, The Apple
Speller can analyze the output of any
editor that writes a standard Apple
binary or text file to a diskette. In
addition to this flexibility, the per-
formance of The Appte Speller will
astound the microcomputer world.

The Apple Speller is supplied with
a 30,000 + word dictionary on a
single 54" diskette with additional
space to easily add another 8,000
words to suit your individual needs.

APPLE 15 a reqistered jrademark of APPL E Computer Company
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The Apple Speller has built-in utilities
to maintain the dictionary diskette.
You can readily add words, delete
words, and create an unlimited num-
ber of modified and/or new diction-
aries for specific application.

The Apple Speller is unbelievably
fast. The first pass reads your docu-
ment and collects all the words it
contains at a rate of 5,000 words
per minute. Next, the words are
compared to the dictionary for spell-
ing errors at the incredible speed of
50,000 words per minute. Finally, all
misspelled words are marked as
such in your document with a rate
of 1,000 words per minute. This
translates to proofreading a 10 page
document in 1 minute if there are no
spelling mistakes and 2 minutes, 15
seconds for an unlimited number of
spelling errors.

Numerous optlons are provided
throughout the program to enable
you to completely control all activi-
ties of The Apple Speller. These
include the ability to ignore both
control codes and formatting com-
mands, an alphabetical listing of

either mispelled words or all the
words in your document along with
usage frequencies, multiple options
for the action taken with each
misspelled word, and much, much
more! A verification mode is pro-
vided to allow you to examine and
dispense with misspelled words
while viewing them in the actual
context in which they appeared in
your file.

The Apple Speller requires an
Apple llI/Apple Il + equipped with 48K,
DO0S 3.3, and 1 or 2 disk drives. Two
disk drives are required to delete or
add words to the dictionary.

The Apple Spelier is being intro-
duced at the incredible price of

$75.00! F
<

Sensible Software
6619 Perham Drive Dept. MO
West Bloomtfield, Michigan 48033
(313) 399-8877
Visa and Mastercard Welcome
Please add $1.25 postage and
handling per diskette

Please specify program desired

Regslenad Tracematk of BiGITAL AESEARCH CORP - Regislerad Trademark ol MUST SOF TWARE
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SOFTWARE PRICE
BREAKTHROUGH:!

Join American Software Club and get state-of-the-art name
brand software at the lowest price it will probably ever be.

I want to tell you about the most excit-
ing development that has ever happened
to your computer. Then | want to extend
an invitation. Neither the development or
the invitation need cost you a cent.

* [t's not a new terminal.

¢ It's not any kind of peripheral.
¢ |t’s not a new {anguage.

* It's all of these.

It's a club. A club exclusively for peo-
ple who live and breathe computers, like
you—and me.

BUILD A SOFTWARE
LIBRARY THAT WILL
EXPAND YOUR
COMPUTER’S CAPABILITIES
TO THE LIMITS

OF YOUR IMAGINATION.

Each month we bring you the finest
and boldest concepts in computer soft-
ware from manufacturers all over the
world, from categories that include
education and business to entertain-
ment and home utjlities.

Out of thousands of programs avail-
able, we select those that make your
computer do more of what you bought
your computer for. Programs that keep
your computer working throughout the
day inslead of gathering dust on a desk.

ASC keeps your computer function-
ing and expanding by supplying the vital

THE ASC GUARANTEE

ASC promises that mem-
ber’s prices are the lowest
available. If, within 30
days of your purchase,
you find a lower, nation-
ally advertised price, then
we will gladly credit your
account with the differ-
ence.

software resources necessary for its
growth. Scftware for the business
owner, educator, hobbiest, the family.
Software that wilt continually keep your
hardware paced with state of the art
technology. With an ASGC membership
you will be assured that your equipment
iS never rendered obsolete.

DISCOUNTS.
PROMPT SHIPMENTS.

OUR NO-OBLIGATION
CHARTER INVITATION

When you become a charter member
you get:

* Free lifetime membership. Charter
members will never pay a penny in
membershlp fees

e Our informative and very candid
newsmagazine

» Discounts on all software programs

« Discounts on major brands of hard-
ware and supplies

» Additional discounts for recommend-
ing new members

s Software updates as they become
available

» BONUS. Free buy, sell, or swap ad
in our newsmagazine (on a space-
available basis). A real moneysaver.

NO MINIMUM PURCHASE
REQUIREMENTS EVER.

No more searching through magazine
ads and paying top dollar. You save
every time you buy. Save on software,
hardware, books . . . all computer sup-
plies. For example, next month you can
purchase name brand blank diskettes
that the “discounters” sell tor $3.50. Our
price-$2.50. That’s saving $10 per box.

TYPICAL MEMBERS’

SAVINGS
1egular  memoer s you
price price save
Alkemstone
from Dakin% 39.95 27.95 30%

Adventure 12
from Adventure
International

19.95 13.95 30%
Disk Doctor trom

SuperSolt 100.00 79.95 20%
{ago (rom
DataSoft 19.95 14.95 25%

Nemesis from
SuperSoft 40.00 29.95 25%

FOR EXTRA FAST SERVICE

Call or send in the coupon now. Mail today.

Call toli-free 800-431-2061

24 hours a day, seven days per week
and your membership materials will
be sent out pronto.

r---_-—-------------------------‘

i AMERICAN SOFTWARE CLUB, INC. i
I Millwood, N.Y. 10546 call toll-free 800-431-2061 |
] | can't wait. Please send me my membership materials and enroll me in i
l the American Software Club as outlined in this ad. | undersla‘nd that l
] all future purchases are at low member's prices and no minimum |
] purchase is ever required. |
= My computer is 1 am primarily interested in I
Business
I model and # Entertainment I
I Storage media Household |
disk if i Education l
= cassette or disk (specify size). ol i
I Name I
Address I
l City/StatelZip J
'---------------—--_------------
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O0S1 COMPATIBLE HARDWARE

10-CA10X SERIAL PORT $128
ACIA based RS-232 sevial printar port. DIP SWITCH selectatis baud ratea of 300-8800.
Handshaking (CTS) input line |s provided to signal the computer when (he printar bultar
is tull. Compalible wiih OS-85U V1.2 and OSSSDA

10-CA9 PARALLEL PORT 3 )21
Centronics Standard Parallel printer interface for OS! computers. The card cames com-
piete with 10 fi. of Nat ribbon cadble. Compatible with 05850 and OS85V soflware.
0-CASD DIABLO PARALLEL PORT $178
DIABLO 12 BIT WORD Parallel port jor use with word processor type pririers. Compiete
with 10 ft. cable. Compatidle with OS-65U software.

HO-LEVEL 3 MULTHUSER EXPANSION $450
Provides 3 ptinter Interlacas currently su ed by OSl-Serlal, Centronics Paraliel,
Dlablo Parallel. 4K of memory at DDOO {or Multl-user axecutive. 4 Port serial cluster. The
LEVEL 3 card aliows expansion of an 0S|I C3 machine up lo 4 usars with appropciate ad-
ditional memory panitions.
24MEM-CM9... . 5300 1SMER-CMS. . . $300 O MEM-CM9...5210
24K memoxy card is avallable at 3 ditfersnt populated lavels. Al cards are fully socketed
{or 24K of memory. Tha card uses 2114-300ns chips. DIP SWITCH addresalng is provided
in the lorm of one 18K black and one BK biock. Also suppons DIP SWITCH memory parth
ton addreasing for-use in muiti-user sysiems.

FLATO FLOPPY DiSK CONTROLLER $va0
OS(-Type Roppy disk controlier and real time clock. Will Support 5'% ° ot 87, Single or
doubla-sl drivas. Requires drives with saparated data and olock cutputs,

BIO-1600 BARE tO CARD 350
Super 110 Card. Supports8K of 2114 memory in two DIP SWITCH addvesaable 4K blocks,
2 18 Bit Paratiel Porla may be used as K{ﬂme' Interfaces, 5 RS-232 Savial Ports withCTS &
RTS handshaking. ' Wih | and Molax toes.

BMEM-CMSBARE MEMORY CARD 50
Bare 24K mamory card, also supports OSt-typereal tima clock and tloppy disk controller.
With manual and Molex conneclors.

#96 PROTOTYPE CARD 28
Prolotype board holds 86 14 of 16 pin IC's. Will also accommodaie 18, 24, or 40 pin IC'a.
Row and cotuma zone markings, sasy layout. X,” epoxy glass P.C. board.

C1P-EXP EXPANSION INTERFACE "3
Expansion tor C1P&00 or 610 boards 10 Lha OST 48 Pin Buss. Uses expansion sockel and
interfaca circuliry to expand to 48 Pin Backplane. Requires one slol In backpd

BP-580 BACKPLANE 4y
Assembled 8-slot backplana with male Molex connectors and termination resistors,
DSK-SW-DISK SWITCH 20
A circult when added to OSt Minifloppy systems exlends the life of drives and media. Ac-
complish his by shulting off Minifloppy Spindle molor when syslem is not accessing
the drive. Complete KIT and manual.

D&N MICRO PRODUCTS,
INC.

3684 N. Wells Street Ft. Wayne, Indiana 46808

219/485-6414
TERMS: Check or money order Add $2 Shipping, Outside U.S. add 10%.

80 <295

PET/CBM"
2000/3000/4000 Series

not using 8 CAT, or display contraller chip

$275.00*
Select either On The
80 x 285 or 40 x 25 Builc-in
Display

From the keyboard or program

Displays the full, original character set

Available from your local dealer or:
EXECOM CORP.
1901 Polaris Ave.
Racine, WI 53404
Ph. 414-632-1004

*Plus installation charge of $75.00

Available only for Basic 3.0 & Basic 4.0
PET& CBM™a

trademark of Commodore Businese Mechines

The Graphics Family...

The most versatile,
easiest-to-use
graphics available
for your Applelll.

The A2-3D1/3D2 with A2-GE1 Graphics Editor package
lets you put simultaneous multiple graphic images on
your screen . . . where you want, the size youwant, in
your choice of orientation, complete with upper and
lower case text. Because the most important part of
your computer system is you. $119.85

suoLOGIC

Communications Corp.
713 Edgebrook Drive
Champaign, IL 61820
(217) 359-8482

Telex: 206995

Map of the University bf lllinois campus
constructed with A2-GE 1 and A2-3D2.

"Apple” is the registered trademark of Apple Computer Inc.
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NICRO

PET Vet

By Loren Wright

COMAL is a relatively new language
developed in Denmark. The PET/CBM
version is called '"CBM COMAL 80,”
and was written especially for Commo-
dore (Europe, not U.S.] by Mogens
Kjaer. The name COMAL is an
acronym for COMmon Algorithmic
Language. [t began as a few extensions
to BASIC, but, as more was added, it
became apparent that COMAL should
stand alone. COMAL does indeed have
a lot in common with BASIC, but the
influence of Pascal is equally apparent.
The intent was to combine the best
features of BASIC (casy to learn, easy to
program, interactive with the best
features of Pascal, more powerful, easy-
to-follow structured program flow].
COMAL's creators have accomplished
that goal.

Program Editing

Editing of COMAL programs is very
similar to BASIC. However, there are
convenient RENUMber, AUTO-
number, and DELete commands. It is
also possible to ENTER lines from a
disk file. This makes building pro-
cedure libraries very casy.

The successively indented listing
format, which shows the structure of a
program, is provided automatically.

Program Operation

The COMAL disk includes two ver-
sions of the interpreter. One consists of
the whole interpreter in one program
file. The other splits it into “‘input”
and “execute’’ modules. The combined
version is casier to use, particularly
when learning the language, but the
split version allows much longer pro-
grams (15,358 bytes vs. 4949) and in-
cludes the PRINT USING function.

Features of COMAL
Variables:

COMAL supports numerical, string,
and Boolean variables, as well as multi-
dimensjonal arrays of numbers, and
one-dimenstonal arrays of strings.
There is apparently no distinction be-
tween floating point numbers and in-

98

tegers (and their different memory re-
quirements). Names may be up to 16
characters, all of which are significant.
String manipulation is simpler than it
is in BASIC, but just as powerful.

Program Flow:

Procedures in COMAL work
similarly to those of Pascal. They are
called with an EXEC statement or as
part of a numerical expression. The
structure supports both one-way and
two-way parameter passing, and a pro-
cedure may be CLOSED to make all of
its internal variables local. By assigning
a value 1o the procedure name before
exiting, the procedure may be used as a
function in an expression.

The best way to determine the
power of a language is to examine how
it makes decisions. PET BASIC has two
decision-making structures: IF... THEN
and ON...GOTO (oxr GOSUB). You can
use these to solve just about any pro-
gramming problem, but often the pro-
gram flow becomes complex and crror-
prane. COMAL extends the IF... THEN
structure to include ELSE and ELIF
(=ELSE IF] functions. ON...GOTO
and ON...GOSUB are replaced by the
CASE structure, which, unlike many
Pascal implementations, includes an
ELSE capability.

COMAL has three structures that
allow controlled repetition of a pro-
gram segment. FOR...NEXT works ex-
actly as it does in BASIC, except that it
is possible to have a one-line loop
without a NEXT. REPEAT...UNTIL
allows a program segment to be re-
peated until a condition (tested at the
end of the segment) is satisfied. DO
...WHILE...ENDWHILE allows repeti-
tion of a program segment until a con-
dition (tested at the beginning of the
segment) fails.

There is also a GOTO in COMAL,
but it is used only to transfer contro] to
a label, which is defined with a name
followed by a colon on a line by itself.

Other Features

COMAL's PRINT function is
similar to BASIC’s, but it allows a little
more flexibility. PRINT USING, imple-
mented only in the split version of the
interpreter, does a good job of format-
ting numerical data.

Most of the familiar BASIC built-in
functions are supported. The RND
function gencrates pseudo-random in-
tegers over a specified range.

MICRO - The 6502/6809 Journal

Evaluation

COMAL is an excellent com-
promise between Pascal and BASIC. It
is easy to learn, and the system is easy
to operate. The gain over BASIC in
structure, power, and readability is
considerable. Few programmers really
need all of the power of Pascal and
some versions are actually less power-
ful than COMAL. The exacting nature
of Pascal’s syntax makes programming
more difficult and tedious.

If you work on a number of different
computers, you will find that knowl-
edge of COMAL is not particularly
transportable, bur that may change.
The price is right, and I recommend
getting a copy, if only to get a taste of
high-level programming.

The Future of COMAL

Much of the future of COMAL is in
the hands of Commodore. Rumor has it
that COMAL will eventually replacc
BASIC as the language supplied with
CBM, PET, and VIC computers. There
are already ROM versions in existence
for nearly every Commodore machine,
and therc is an enhanced version for the
8096 which is extremely powerful.
There is talk of a prototype color ver-
sion in England, running in a 40-column
VIC. As yet, none of this has been con-
firmed by Commodore, US.

Where to Get COMAL

COMAL was originally distributed
{by arrangement with Commodore) by
the COMAL Users’ Group (5501
Groveland Terrace, Madison, WI
53716). Although they are no longer
distributing the COMAL Starter Kit,
they are still 2 good source of informa-
tion. Many users’ groups have the
COMAL interpreters already in their
libraries, since the disk versions were
placed in the public domain by Com-
modore. If your group doesn't have it,
contact another group or the COMAL
Users’ Group.

Most of the informatjon on COM-
AL is published in Europe. Ellis Hor-
wood Ltd. [(Market Cross House,
Cooper Street, Chichester, West
Sussex, PO19 1EB, England) has two
books available: Structured Program-
ming with COMAL-80 by Roy Ather-
ton and a tutorial by Borge Christ-
ensen. Len Lindsay’s COMAL Hand-
book should be available soon from
Reston Publishing Co. (Reston, VA).

MNCRO
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For PET and
CBM owners
only:

This is just 1 of 20
pages of the newest
and biggest Skyles
catalog, hot off the
press.

From Skyles

We know you'll want Electric Works, the

this page, in its full oldest and largest
8%2 x 10 splendor, professional

and another 19 you your very own specialists in the
pages of peripherals, copy within the last business.

software and books few weeks, call us at
that will make your  (800) 227-9998

PET or CBM (unless you live
computer even nicer  in California, in ectri
to live with. So, if which case call ? g&!ﬁg}mw Rofdworks

we missed sending (415) 965-1735. Mountain View, California 94041
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Software Catalog

Name: Accounting

System (Integrated

portion of EIS

General Acct.

System]

System:  0S8-65U

Memory: 48K

Language: BASIC

Hardware: Ohio Scientific

C-2 or C-3 series

Description: Keeps detailed

records of all transactions and

generates income statements

and balance sheets to provide

information on fiscal activities.

Price: $1,500.00 includes 3
program disks and a step-by-
step user's manual

Author: Electronic Information
Systems, Inc.
Available:
Electronic Information
Systemss, Inc.
P.O. Box 5893
Athens, GA 30604
(404) 353-2858

Name: Snow Watch
System:  Apple II Plus
Memory: 48K
Language: CP/M
Hardware: Disk II, Printer
Description: Computerized
school and business closings
for use in a severe weather
emergency by radio and televi-
sion stations. Schools phone in
unique code numbers to tell
whether they are open or
closed. Program completely
organizes status reports and
messages. Prints full or update
reports for on-air use.

Price: $350.00 includes
diskette, documenration, and
consultation

Author: Roger Skolnik

Available:

Media Service Concepts, Inc.
1713 N. North Park
Chicago, 1L 60614

Name: Arnold
System:  Apple Il or Apple
Il Plus

Memory: 48K
Language: Exended BASIC
Hardware: MMI DAC board
with Apple I or
Apple I1 Plus
Description: Designed to teach
tone recognition and melodic
memory skills, Amold asks
you to recall and enter the
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tones of an ever-increasing
melody by using solfeggio
syllables or scale degree
numbers. Utilizes patterns
from 95 graded meclodies with
five levels of skill difficulty,
beginning to very difficule. Ar-
nold kecps your progress
record on the disk.
Price: $190.00 includes pro-

gram diskette and manual
Author: J. Timothy Kolosick
Available:

Micro Music, Inc.

P.O. Box 386

Normal, IL 61761

{309] 452-6991

Name: Galactic Chase
System:  Atari 800/400
Memory: 16K

Language: Assembly
Description: Fast moving at-
tack and destroy game featuring
several skill levels to challenge
accomplished gamesmen as
well as beginners. Galactic
Chase utilizes the extensive
graphics capabilities of the
Atari computer. Colorful crea-
tures attack from the far
rcaches of space. The game is
designed for omne or two
players, captains of a star ship
that is the last defender of
space.

Price: $24.95 cassette

$29.95 diskette

and width are all user-
changeable. Full cursor control
is supported along with an in-
stant screen clear. Edit All
works with OS65D BASIC and
Assembler.
Price: $19.95 includes 54"
disk, documentation
Author: Dave Pompea
Available:
DMP Systcms
319 Hampton Blvd.
Rochester, NY 14612

Name: EZAID
System: PET/CBM
Memory: 8K - 32K

Language: Assembler
Hardware: New ROMs,
cassette or disk,
40- or 80-colurnn
screen
Description: 4K EPROM chip
which is available for any free
socket and is intended for use
with the EZASM chip. Any
area of memory, even if not the
execution address, may be
disassembled in two passes,
producing source code which
is 100% compatible with the
EZASM Asscmbler. User-
defined labels may be included
for clarity and you can make
modifications to the source
code generated as you wish.
FIND function with optional
replacement field and no
restrictions as to BASIC
keywords or whatever. AUTO
line numbering. Renumber
EZASM sourcec program.
Delete a block of lines. Repeat
keys.
Price: $80.00 including ship-
ping and instrctions.

Author: Milton B. Bathurst

Available: Available:
Spectrum Computers DataCap
26618 Southfield Rd. 73 Rue du Village
Lachrup Village, MI 48076 4545 Feneur
{313) 559-5252 Belgium
Narne: Edit All
System:  OSI Disk Systems Name: Statistics with
Memory: 1K at top of Daisy
memory System:  AppleII

Language: Machine
Hardware: OSI C1P MF, C2-4
MF

Description: Edit All is a full
screen editor for OSI com-
puters. Tt replaces the standard
170 routines to allow the user
to edit any program line that is
on the screen. As editing takes
place, the line is dynamically
expanded or contracted. Edit
All supports a scroll window
screen handler that allows you
to define where on the screen
you want your output to go.
All output to the screen is via a
window whose length, height

Memory: 48K
Language: Applesoft ROM
Hardware: Apple 11, disk
drive with DOS
3.3
Description: Daisy offers a [ull
range of statistical capabilities
and excels on user conve-
niences. Statistics with Daisy
is a statistical analysis package
suitable for business, scien-
tific, and social science appli-
cations. Some of its features
include: full nser assistance
facilities HELP apd INFO,
math and time-series trans-
forms, Hi-Res plots, basic
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statistics (mean, standard
deviation, ctc.|, correlations,
multiple regression {6 different
procedures), model testing and
evaluation, nonparametric
statistics, hypothesis testing,
and analysis of variance. Users
can add their own programs as
new QDaisy commands. Disk
commands exist to save, enter,
examine, and overlay dozens
of variables or hundreds of ab-
breviations. Data entry is
throngh a ''window’’ view into
the data table.
Pricc: $79.95 includes disk and

mannal
Author: Kevin C. Killion
Available:

Rainbow Computing

19517 Business Center Dr.

Northridge, CA 91324

Merlin Dial/Data
Applc U and Apple
I Plus
Memory: 48K
Language: BASIC {Applesoft)
Hardware: Apple II or Apple
Il Plus, two disk
drives, micro
model
Description: Allows Apple
uscr immediate access to
Merlin data base which has
been used by investment pro-
fessionals for morc than a
decade. Gives daily and
historical price information for
all securities, options and
commodities on all major ex-
changes. Automatic access and
file handling. All prices are up-
dated daily and system is
Compu-trac compatible. Also
available to other micro users
who wish to write their own
programs.

Price: $50 Apple software,
monthly usage charges based
on use of daily pricing ser-
vice. Includes manual, data
base creation and mainte-
nance plus automatic access
to Merlin DIAL/DATA time
sharing system for prices.

Available:

Remote Computing Corp.
Dept. MS

1044 Northern Blvd.
Roslyn, NY 11576

(516) 484-4545

Name:
System:

Name: Mail Mate
System:  Apple O Plus
Memory: 48K
Language: BASIC {Applesoft)
and Assembly
Description: Mail Mare is a
mail-merge system that can
operate with the Magic Win-
dow word processing system,
or by itself as a stand-alone
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Software Catalog (continued)

mailing/phone list system.

Highlights are: quick sort;

string search; 10 selection

fields; flexible specification of
selection codes for printing
and logical ANDing between

selection fields; operates on a

single disk drive; prints one or

two addresses across; flexible
salutation specification; all
fields fully edited.

Price: $85.00 Canada, $70.00
U.S. includes 13- and
l16-gector versions plus
30-page user manual

Author: Managematics Ltd.

Available:

Evolution Software Inc.
1632 Bathurst Street

Toronto, Ontarioc MSP 3]5

(416) 787-3441

Name: Pascal File
Exchange (PFX)

System:  Apple II

Memory: 48K RAM

Language: Pascal

Hardware: Apple lI, Language
Card, 2 disk
drives, Micro-
modem Il or
Coupler and Apple
COM Card

Description: PFX is a Pascal

File Transfer program with a

novel feature — it transmits a

copy of itself wo another Apple

even though initially the other

Apple does not have any Pascal

software to receive data from

its modem. Thereafter, the

Operators may type messages

in a "‘chat’’ mode, inspect the

local and remote dircctories,
schedule and exchange one or
more files and initiate the ex-
ecution of local and remaote

Pascal code modules.

Price: $45.00 includes disk
with executable Code Files
and formatted Documenta-
tion File

Author: Graeme Scott

Available:

Arrow Micro Software
11 Kingsford

Kanata, Ontario, Canada
K2K 1T5

(613) 592-4609

Name: Mulri-Tasking
Kernel

Systero:  Any

Memory: 100 bytes

Language: Source Assembly
Hardware: 8085, Z-80, 6502,
6809, 6800
Description: The Multi-
Tasking Kernel is a valuable
tool for systems integrators to
develop multiple real-time
software tasks in a micro-
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processor-based product. It is a

ROMable product which effi-

ciently oversees both the selec-

tion and execution of each
task. The kerne) is fast, small,
and easy to use. The Multi-

Tasking Kernel is completely

documented, fully tested, and

available in source assembly

form for the 8085, Z-80, 6502,

6800, and 6809.

Price: $195.00 includes assem-
bly source code implemen-
rations for all five micro-
PIOCESSOYS.

Available:

U.S. Software

5470 N.W. Innisbrook Place
Portland, OR 97229

{503) 645-5043

Name: Type

System:  SDOS or
SDOS/MT
Memory: 48K minimum

Hardware: 6800/680% CPU
with CRT, disk
and prinrer

Description: Type is a docu-
ment-formatting program, used
in word-processing or docu-
ment production. Commands
embedded in raw text files pro-
cessed by Type control the for-
matting of that text on the out-
put device. Output formatting
includes full justification, page
width and depth, page number-
ing, centering, spacing, titles
and table of contents genera-
tion. Type is used in conjunc-
tion with the SD screen editor
for easy data entry.

Price: $140.00 includes pro-
gram, 100-page manual
Author: AMS
Available:
Software Dynamics
(exclusively)
2111 W. Crescent, Su. G
Anaheim, CA 92801
(714) 635-4760

DOS/65
Version 1.2
System: 6502
Memory: At least 16K
Language: Machine
Hardware: 8'' or 5’' ''IBM
Compatible’”’ disk
Description: Version 1.2 of
DOS/65 is available for either
8’' 8SSD disks or 5 SSSD
disks. It can be used with dou-
ble density or double-sided
disks and allows the user to
specify the disk format. In-
cluded with the system is an
editor, assembler, debugger, a
full feature BASIC (BASIC-
E/65), and several transient
programs such as copy rou-

Name:
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tines, file transfer routines and
similar programs. BASIC-E/65
provides full disk 1/O capability
for random and sequential files
and provides the usual arith-
metic and string functions and
statements.

Price: $125 to $175 depending
upon customizing reguire-
ments. Includes disk and 200-
page documentation package.

Description: A full 68000
assembler which executes on a
6809. Accepts all standard
Motorola instruction mne-
monics with the exception of
certain ‘‘suffix variations'’ to
some root mnemonics. All ex-
pressions are evaluated to 32
bits. Numerous directives per-
mit page formatting, symbol
table listing, line numbering,

command line parameters, file
inclusion, etc. Macros and
condijtiopal assembly sup-
ported. Outputs S1/52/58/59
records of ASCH hex data.
Price: $250 FLEX;

$300 UniFLEX

includes manual and diskette

(manual assumes user is

Author: Richard A. Leary
Available:
Richard A. Leary
1363 Nathan Hale Drive
Phoenixville, PA 19460

Name: 68000 Cross familiar with standard 68000
Assemblez instruction set).
System: 6809 FLEXTM or Prisi T
UniFLEX™ iy
Svetern Technical Systems
Mo SZK Consultants, Inc.
i P.O. Box 2570
Language: Assembler

Hardware: Any supporting West Lafayette, IN 47906

6809 FLEX or
UniFLEX

(Continued)
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ecision

Syatems

Decision Systems
P.0. Box 13006
Denton, TX 76203

SOFTWARE FOR THE APPLE NI

(SAM. DS is 80 integrated set ol Applesoft routines that gives indexed file capabifities
10 your BASIC programs. Relrieve by key, partial key or sequentially Space trom
deleled cecords Is automancally reused. Capabiities and performance that march
pProsucts costing twice as much.

$50 Disk, Applesoft

PBASIC.DS 15 a sophisticated peeprocessor for struclured BASIC Use advanced
logic constructs such as F.. ELSE , CASE, SELECT, and many more Develop
programs for Imeger or Applesott, Eajoy the power of structured logie at a fracuon of
1he cost of PASCAL.

$36. Disk, Applesofl (48K, ROM or Languaga Card)

OSA —DS s a dis assembler lor 6502 code Now you can essily dis-assemble any
machine language program for the Aople and use the dis assembled code directly as
inpu? to your assembler. Dis-assermbles wsuychions and data Produces coae com
patible wath the S-C Assembler [versian 4 O, Apple’s Tootkit assempler and others,
$25 Disk, Applesolt (32K, ROM or Language Caral

FORM-DS s a complete system Far the defimton of input arid output roms. FORM-
08 supplies the automatic checksng of numernc mpul tor atceplabie range of vaiues
aytornatic (ormatting of nurneric agiput, and many more teatures

$25 Disk, Applesolt 132K, ROM or Language Card)

UTIL-DS is a set ol routines for use with Applesoll to format numenc output, seles
nvely clear vanables {Applesolt's CLEAR gets everything). smprove error handling,
and mterface machine language wih Apolesoft programs. tnchiges a special load
routne for placing machine laniguage routines undernegin Applesof1 programs

325 Disk. Appiesafi

SPEED-DS 15 a routing 10 modify {he statemen) hnkage 1n an Applesoir program to
speed 1ts execution Improvements of 5-20% are common. As 3 bonus SPEED-DS
includes machine language routines 16 speed sining handing and reduce the need 197
garbage clean-up. Author Lee Meador.

$15 Disk, Applesaflt 132K, ROM o« Language Card)

{Add 84.00 tor Forsign Mai)

*Appie I is a cpgisterad trademark of the Apple Computar Co

e
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INSTANT 80 COLUMN APPLE*

The miracle of the 80’s.. .. everything you want in an

80-column card.

STOP STARING AT

40 COLUMNS

WIZARD-80 lets you see exactly

what you will get when typing

80-column format. It gives you a

full B0-column by 24-line display

with all these features.

= Fully compatible with Apple 11
and Apple Il Plus=*

= Fully compatible withmostword
processors, micro-modems
and prom programmers, plus
all current Apple Il expansion
boards

= |ists BASIC programs, integer
and Applesoft

= Fully compatible with Pascal

= |ses software to switch
between 40 and 80 column
formats

= Displays 7x9 matrix characters

= Provides upper/lower case
characters with full descenders

n Fully edits...uses ESCape key
for cursor movement

= Scrolling stop/start uses
standard Control-S entry
Retains text on screen while it
is being printed

= (Contains crystal clock for
flicker-free character display

= Has low power consumption
for cool reliable operation

= |eads soldered directly to board
for maximum reliability

= 2K on-board RAM, 50 or 60 Hz
operation

= |nverse video selection
standard

Available at all fine
Computer Stores $295.00

= % VIESPER NGGAD

SSiems

SUBSIDIARY OF WESPERCORP

“Registered trademarks
of Apple Computer inc

Software Catalog (continued)

Name: Morse Code
Trainer
System:  Commodore
VIC 20
Memory: 5K

Language: BASIC
Hardware: VIC 20 and tape
player

Description: Practice Morse
Code from 1-35 wpm rate sent
by the VIC. Rate is controlled
by your 60 Hz power line fre-
quency. Enter your own prac-
tice message, or receive random
letters, numbers, punctuation.
Price; $19.95 includes cassette

and instructions
Author: Marion H. Taylor
Available:

Taylormade Software

8053 E. Avon Lane

Lincoln, NE 68505

{402} 464-9051

Name: The Responsibility
Life Dynamic

System:  Apple Il

Memory: 48K

Language: Applesoft,
Machine

Hardware: Apple 11, Disk I
Description: This disk centers
upop the following four games:
Speedway {you'll have to be a
great driver to make those
hairpin curves); Bean Reac-
tions (for two players who
react to the impolite bean-
reactions of each other with
big clubs); Ring the Bell (car-
nival type game); and Animal
Bingo [move 50 shape-table
animals around on a Hi-Res
playing board in totally unique
ways to make ''bingos’’ — five
in a row).

Price: $15.95 includes disk,

vocabulary card
Available:

Avant-Garde Creations

P.O. Box 30161 MCC
Eugene, OR 97403

Name: Graphics
Composer

System:  Atari 400/800

Memory: 32K RAM

Hardware: Cassette Player or
Disk Drive

Description: With Graphics
Coraposer, you use paddles or
joystick to draw a picture
outline on Hi-Res scrcen Mode
8 or 7. Then use color fill-in,
color brushes and add text to
complete your graphic designs.
Graphics Composer allows
easy creation of Player/Missile
shapes which may be used in
other programs. The Geo-
metrics Figures program lets
the user define circles,

triangles, polygons, parallelo-
grams, and even trigonometric
curves. Loading routines are
provided so that pictures can
be used in other programs or
traded with friends.

Price: $39.95 includes cassette
or diskette and 27-page in-
straction booklet

Available:

Versa Computing, Inc.
3541 Old Conejo Rd.
Suite 104

Newbury Park, CA 91320
{805) 498-1956

Name: Dentistaid
System:  Apple O
Memory: 48K
Language: CBASIC 2 with
CP/M
Hardware; Apple 11 Microsoft
Z-80 Softcard

Description: Dentistaid is a
revolutionary new coocept in
dental office management gys-
tems. It js designed to stream-
line all major time-consuming
tasks in your office and give ef-
ficiency, accuracy, and com-
plete control of your office.
Price: $1,000.00
Author: Jerry Taylor
Available:

The Hayden Book Company,

Incorporated

50 Essex Street

Rochelle Park, NJ 07662

(800) 631-0856

Name: Tiny BASIC
Compiler

System: PET/CBM

Memory: 4K

Language: BASIC

Hardware: PET with cassette

or diskette

Description: This is a floating
point compiler supporting a
subset of the PET BASIC
language. The compiler reads
your BASIC program and
writes out a file containing the
6502 object code. All floating
poiunt arithmetic and functions
are supported. If you have at
least 16K, you can get a full
assembly listing of the object
code.

Price: $25.00 includes versions
for all ROMs and sample
program

Author: Mark Zimmermann
and Dave Malmberg

Available:

Abacus Software

P.O Box 7211}

Grand Rapids, MI 49510
{616)241-5510




Software Catalog (continued)

DIFF E-Q
Apple II, Pascal
langnage card
Memory: 64K
Language: Pascal
Hardware: One disk drive
Description: DIFF E-Q is a
Pascal-based differential equa-
tion package for Apple II com-
puters designed for use by
engineers, scientists, mathe-
maticians, college instructors,
and students. It has high-
resolution color graphics capa-
bilities, a high-resolution
screen editor, and electronic
““Slidetray’’ and '‘Slideshow”
features, making it ideal for
Jecture demonstrations and for
group presentations. DIFF E-Q
unlocks the door to a whole
world of scientific adventure.
Price: $100.00 includes two
diskettes, 40-page manual,
and limited warranty.
Author: Mark Davidson
Available:
Sage Software Company
1322 La Loma Avenue
Berkeley, CA 94708

Name:
Systemn:

Name: Plotting Graphs
for Line Printer
#26009

System:  Apple Il or Apple
II Plus

Memory: 32K RAM
Language: Applesoft
Hardware: Printer
Description: Where a line
printer is available, these three
programs will provide a hard
copy of a particular graph,
either for inclusion in a report
or for later comparison with
other results. The programs
contained in this package are
complete and require no addi-
tional programming. The
following programs are in-
cluded: Cartesian Plots, Semi-
Logarithmic Plots, Polar Plots.
Price: $39.95
Available:

Advanced Operating Systems
450 St. John Road

Suite 792

Michigan City, IN 46360
{219) 879-4693

Name:
System:

Chord Mania
Apple 1I or Apple
i1 Plus, DOS 3.2
or 3.3
Memory: 48K
Language: Extended BASIC
Hardware: Disk Drive, MMI
DAC board
Description: A program de-
signed with a game context for
practice of chords, including
recognition of four-voice

chords in any combination of
chord qualities {all triads and
five different seventh chords)
and inversions. Includes both
aural and visual skills.
Responses require the use of
only three keys. Beginning to
advanced levels.
Price: $190.00 includes disk

and user’s guide
Available:

Micro Music, Inc.

P.O. Box 386

Normal, IL 61761

Farm Ledger
Apple II or Apple
II Plus, DOS 3.3
Memory: 48K
Language: Applesoft
Hardware: 2 disk drives,
printer

Description: With Farm Ledger
the user can define up to 500
accounts and format financial
reports. The general farm chart
of accounts can be added to or
modified to conform to a speci-
fic farming operation. Features
include budgeting, depart-
mentalizing, thorough audit
trails, extensive error checking
and data entry prompting.
Detailed, non-technical docu-
mentation includes a practice
session and glossary, SBCS
provides frec program updates,
replacement of damaged disks,
and friendly customer service.
Price: $349.00 includes pro-

gram disk, program backup

darta disk, documentation.
Author: David McFarling
Available:

Small Business Computer

Systems

4140 Greenwood

Lincoln, NE 68504

{402) 467-1878

Name:
System:

Answer to Border Puzzle: '‘It's
Really Very Easy!"'

Answer to Circuit Puzzle: All
1's— 1, all 0's = 0, 13 of 16
possible combinations yield 0.

1zard-J6XK "

16K RAM APPLE MEMORY CARD

Unleashes your Apple Il* and Apple Il Plus™ computer.

ON T0 MAXIMUM MEMORY COBOL-80™***

Wizard-16K gives your 48K FORTRAN-80***" BASIC
Apple Il or Apple Il Plus the Compiler®*** and Assembly
last bit of directly accessible ~ Language Development
add-on memory it can accept.  System™* "7 plus Applesoft
And, it interfaces with all BASIC* , Integer BASICY
780** cards to give you Apple Pascal System’, Apple
CPIMZ** FORTRAN* and Apple Pilot*
= Fully compatible with

= Utilizes Apple DOS 3.3*
Apple Il and Apple Il Plus

16-sector system to permit
= Adds 16K bytes of Random l0ading both Applesoft®
Access Memory (RAM) and Integer BASIC
= Fully compatibie with zgo ™ Compatible with
microprocessor cards VisiCalc
for CP/M = (Offers all features of Apple
= Used with Z80 card, it turns

Language Card* (except
your Apple Il into a two-

Autostart ROM)
microprocessor systemwith
56K of usable memory
m With a Z80 card, it lets you  Available at all fine
run BASIC-80%**% Computer Stores $149.00

= & VIESPER GG
aMsiems

*Registered trademarks SUBSIDIARY OF WESPERCORP
of Apple Computer Inc

**Renistered trademark
ot Zilog

***Registered trademark




““YOUR SALVATION IN THE SEA OF INFLATION*

The best price available of
a 80-Column for your APPLE.
H1zarg-80 b Hezﬁfr-nxcro

RP 345.0 $225.00

16K Ram Board ARK 89.00

32K Ram Board ARK $139.95

- with 16=-K ram ingtalled -
(add $ 20.00 for full 32-K
ram 1ngtalled)

ARK COMPUTING

80 Column Card & 16K RAM Board Sale

LOWER CASE PLUS II by Lazer
Microsystems.
The Lazer MicroSystems LCP II
is the LCA value for the bud-
et minded APPLE II owner.
ﬁorks with all Revision 7 aud
Later APPLE II'g. Includee
Basic and Pascal software on
disk. Works with many popular
word processors.

ARK's LOW PRICE of § 19.95

For people who demand the best

The best Lower Case Adapter
available for the APPLE II.
LOWER CASE PLUS by Lazer
MicroSystems. :

This feature packed board
has twice the features of
competing boards.

The only LCA that works
with VISICALC and is recom—
mended bH Stoneware for

DB MASTER.

FEATURES:

Remarkable value in Keyboard
Enhancers. .

The Lazer MicroSystems Keyboard
+Plus with these features:

4 chgracter type ghead buffer
-Buffer can be cleared & disabled
—-Works on all APPLE Il's
-Lets you use the shift—key as

a_typewriter shift~key, .
allowing you to enter alrectly
the 128 ASCII character set
from the APPLE keyboard.

—Expan?gble go Adgbaraccer
sets on boar
~Inverse only mode REYBOARD +PLUS

-Includes graphics & ASCII RP§ 99.95 ARK $ 69.95
—Compatible urmost word
processors available. THRER EXCITING PRODUCTS. A ONCE IN A

AND WITH ARK ‘s LOW PRICE
THERE'S NO REASON TO PURCHASE

ANY OTHER. THE 80-COLUMN BOARD ALONE
RP § 64.95 ARK §44.95 ARK $299.95
By LAZER By BRODERBUND

~ANIX 1.0: A set of incredible disk

. ~MIDNIGHT MAGIC:RP§ 34,95 ARKS 24.95
utilities w/ UNIX like

Best Pinball game we've seen yet)

ggfratlng System, ~APPLE PANIC  : RP$ 29,95 ARKS 19.95
5 34,95 =SPACE QUARK : RPS 29.95 ARKS 19.95
-LAZER PASCAL: A unique systems -RED ALERT : RP$ 29,95 ARKY 19.95
p;ogrammln language =TRACK ATTACK : RP§ 29.95 ARKS 19.95
with man eatures ~CENETIC DRIFT : RP§ 29.95 ARKS 19.95
of the 'C' program— —SPACE WARRIOR : RP§ 24.95 ARK{ 17,95

ming language.
ARK § 29.95 - By ON-LINE SYSTEMS
-DISASM/65: Most ?opular digassem~
bler for the APPLE II. -MOUSKATTACK : RP$ 34.95 ARKS 24.95
ARK § 19.95 =CROSS FIRE : 21,95
-CRANSTON MANOR: RPS$ 34.95 ARKS 24.95

By DATAMOST -grévggggg : RPS 34.95 ARKS 24.95
-SNACK ATTACK: RPS 29.95 ARKS 19.95 TIONE goNE T i R 333? ARK %3?
~TREIF: RPS 29.95 ARKS 19.95 -LISA 2.5 : RP§ 79.95 ARKS 59.95
-CONEY ISLAND: RPS 29,95 ARKS 19,95 —SPEED/ASM :+ RPS 39.95 ARKS 29,95
-6502 ASSEMBLY b; RANDY HYDE; -THRESHOLD : RPS 39.95 ARKS 29.95

RP$ 19.95 ARKS$ 15.00 -PEGASDS II  : RPY 29.95 ARRS 21.65

We accept: MASTERCARD, VISA(Include card # and eéﬁitation date), CASHIER

1or CERTIFIED CHECKS, MONEY ORDERS, or PERSONAL CHECKS(Please allow 10 days to
clear).
Please add 3% for shipping & handling (minimum $2.00). Foreign orders please
add 10% for shipping & bhandling.
We accept COD's ?Please include $2.00 COD charge) ) .
California residents add 6% sales tax. All equipment is subject to price change
and availability without notice. All equipment 1is new & complete with
manufacturer's warranty.

Call us at (714) 735-2250

ARK COMPUTING ¢ P.O. Box 2025 ® Corona, CA 91720
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Narge: GMS6521 65K
ROM Module
System:  6500/6800
Memory: 65K bytes
Hardware: 6’' x 9.75'
module

Description: Low cost, high
density memory expansion
module with 65,536 x 8 bits
of EPROM/PROM/RAM with
selectable address and enable/
disable switches. Accepts
2758, 2408, 2716, 2516, 2732,
2532 EPROMs of 1, 2, 4K bytes
each. Sixteen sockets may be
individually enabled/disabled
froma top of module. Requires
only +5V DC power. Low pro-
file or zero force sockets
optional.
Price: $230.00, single piece
quantity
Available:

General Micro Systems

1320 Chaffey Ct.

Ontario, CA 91762

(714) 621-7532

Name: GP300 Dot Matrix
Printer
Memory:  380-Char FIFO,

optional 32K RAM

for character

generation
Description: 120-character (10
characters/inch) dot matrix
printer. Capable of producing 9
x 9 data text at 300 charac-
ters/second and word process-
ing printing at 80 - 120 charac-
ters/sccond {depending on
font], 18 wire (9 x 9 inter-
laced) print head. RS-232C/
Centronics interface. Options:
tractor feed, front feed, rcem
paper handler and pedestal.

Price: $3165.00 onc piece
$2685.00 100 picces
includes 2 character genera-
tions, interface, power sup-
ply, friction feed.

Available:

Amperex Electronics Corp.
230 Duify Ave.

Hicksville, NY 11802
(516 931-6200

Name: Display Board
System:  Apple
Description: Displays address
bus, data bus {latched} and
hold line. All lines are buf-
fered. All LEDs are law cur-
rent, high efficiency type. A
RUN STOP STEP switch is
provided so you can single step
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through a program onc instruc-

tion at a time.

Price: $62.00 (Texas residents
add 5% sales tax)

Available:
Applied Enginecring
P.O. Box 470301
Dallas, TX 75247
{214) 492-2027

Name:
System:

Hi-Pad Digitizer
TRS-80 1/2/3,
Apple, Atari, PET
Memory: 16K
Hardware: Digitizing Pad
Description: High-Resolution,
high-quality, but low-cost digi-
tizing pad. Serial RS-232 or
parallel interface. Excellent
replacement for Apple pad. No
static sensitivity. Optional
stylus.
Price: $825 - $925
Available:

Houston Instruments

One Houston Square

Austin, TX 78753

Name: EZASM
System: PET/CBM
Language: Assembler
Hardware: New ROMs,
8K-32K, cassette
or disk, 40- or
80-column screen
Description: 4K EPROM chip
which is available for any free
socket and contains a very
complete 6502 Assembhler.
Source code is stored as if it
were 4 BASIC program, which
allows for easy entry, editing
and manipulation; one BASIC
line is ome line for the
Assembler. Syntax is the MOS
Technology standard and all
addressing modes are sup-
ported. Operands may be sym-
bols, symbol expressions,
decimal, hexadecimal, binary
or ASCII with limitless com-
binations. There is an oprional
Cross-Reference which lists
the symbols used, in alpha-
betical order, followed by their
value and each lipe number
where the symbol was used.
Price: $80.00 includes ship-
ping and instructions
Author: Milton B. Bathurst
Available:
DataCap
73, Rue du Village
4545 Fencur
Belgium

CD2-3 Floppy
Drive Tester
System: OSI
Hardware: 5%' and 8’
single- or dual-
sided disk
Description: CD2-3 uses ex-
isting drive cable for quick
conncetion to  isolate prob-
lems, exercise and repair floppy
drives. Provides static and
dynamic tests. Simplifies head
load and stepper tests and ad-
justments. Monitors index,
ready, write protect, clock and
data circuits. Provides read,
write and erase verification.

Price: $275.00 includes step-
by-step familiarization and
operating instructions
Available:
TEACOQO/Computer Center
P.O. Box E
Michigan City, IN 46360

Name:

Name: CBM 2031 (Single
floppy disk)

System: PET/CBM

Memory: 1K RAM

Description: Low cost, single
disk drive stores up to 170K
bytes on a single 5%’ floppy
diskette, apd incorporates an
IEEE-488 interface for use with
Commuodore’s PET and CBM
computer equipment. The
2031 is based on the same
technology used in Com-
modore’s 4040 dual disk drive
unit, using the latest disk
operating system (IDOS]. The
2031 diskettes are read/write-
compatible with the CBM
4040 disk unit. Owners of the
disk drive can expand their
systems by adding additional
2031's (or Commodore disk
drives) and running them in
tandem.
Price: $595.00 includes disk
operating system
Available:
Commodore Business
Machines, Inc.
Computer Systems Dijvision
Authorized Dealers

Name: Model 60
Universal RS-232
to RS-449
Converter

System:  All Interfaces

Hardware: Aluminum box,
featuring three
1/0 connector
ports
Description: The Model 60,
Universal RS5-282C to RS-449
Converter, provides a means of
interconnecting hardware with
these interfaces. The RS-449
specification requires a 37-pin
connector for reverse chanoel
operation. Since the allowable
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voltage range of RS-232 signals
exceed that of RS-449, it is
necessary to provide resistive
terminations to prevent
damage to RS-449 receivers
from RS-232 drivers. The
Model 60 incorporates the
switching mechanism to allow
the user to select the RS-232 as
a DTE or DCE.
Price: $115.00 complete
Available:

Remark Datacom Inc.

4 Sycamore Drive

Woodbury, New York 11797

{516} 367-3806

Name: TKC Nusmeric
Keypad
System:  Apple I

Description: The Keyboard
Company’s Numeric Keypad
for the Apple II computer
allows rapid numeric entry,
easy arithmetic calculations
and more efficient VisiCalc™
operations. The 24-key keypad
is Apple-coordinated and may
be comfortably positioned for
maximum effectiveness.
Price: $149.95 includes key-
pad, interface and manual
Available:
Authorized
Dealers

TKC/Apple

Information:
The Keyboard Company
7151 Patterson Dr.
Garden Grove, CA 92641
{714} 891-5831

Z-Card
Apple II or
Apple 110
Hardware: Z-80A
microprocessor,
CP/M operating
software
Description: The Z-Card trans-
forms the Apple Il or Apple 1II
computer into a CP/M-based
system. The Z-Card offers
Jowest power consumption
and highest reliability at an af-
fordable price. CP/M software
and ALS Bl1OS, which are in-
cluded, increase the speed of
the system and allow the user
to convert DOS texu files to
CP/M. Features: full keyboard
mapping, warm boot withou
reset, software allows full 60K
of user RAM, copy and format
in one pass through.
Price: $269.00 includes Z-card,
diskette, manual, The CP/M
Handbook by Rodnay Zaks

Available:
Advanced Logic Systems, Inc.
(ALS)
1195 E. Arques Ave.
Sunnyvale, CA 94086
(408 730-0306

Name:
System:
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Apple

sensatioral
software

creative

compauting
software

Casselte CS-4201 $11.95

-

- TRATCL DR e
Safgr

RLUTT T R

U.S.Map. Identify states and therr capitats.

Math Drlll Arthmetic deilt and practice with
large or small dispay

CAl Programs Vol |

Requires 16K Apple || or Appie Il Plus

WRONG  GRADE

RIGRT
o1

CAREAIRETCR

PEpl AVl
FRESS ANY xEY SOR NEYT HORD
PRESS “§* Ti STOP

Spelling. Study aid with your list of trouble-
SOME Words.

v = OO0 alTH CITRY - .

Add With Carry Drill and practice on sums
requiring numbers 1o be carried

Ecology Simulations - |

Disk C8-4706, $24.95

Sterl

STERL allows you o investigale the
eltectiveness of two difteremt methods of
pest control—the use of pesircides and the
celease of stenle males into a screw-worm
fly population The concept of a more
enviranmentally sound approach versus
traditional chemical methods is introduced
Jn addition, STERL demonstrates the effec~
tiveness of an integrated approach over
either alternative by itself.

Requires 48K Applesoft in ROM or Apple Il Plus

Pop

The POP series of models examinesthree
differenl methods of population projection.
including exponential, S-shaped or logistical.
and ogistical with low density effects At
the same time fhe programs infrocuce the
cancept of successive refinement of a modet,
since each POP model adds more details
than the previous one.

Tag

TAG simulates the lagging and recovery
method (hat 1s used by scientists to estimate
animal populations. You akkempt to estimate
the bass population n a warm-water, bass-
bluegif{ tarm pond. Tagged lish are released
in the pond and samples are recovered al
timed intervals By presenting a detailed
simulatian of real sampling by " tagging ana

recovery, TAG helps you to understand
Ihis process.
Buhato

BUFFALO simulates the yearly cycle of
butfalo population growtn 2nd decline. ang
allows you to investigate the effects of
diflerent heard management! policies, Simu-
lations such as BUFFALO ailow you to
explore what if quesiion »nd experiment
with approaches hat megi:! se disatrous sn
real iite

Cassette C5-4202 511.95

European Map
thesr capitals

Identity countries and

Music Compaosing Aid Make and play
your own musit: an tne Apple. No addi-
tinal haroware required Inciudes a
sample Irom Bach s Tocatta & Fugae n
D minor

;,.i. ib!-!""“\

CAl Programs Vol Il

Requires 16K Apple Il or Apple Il Plus

- - .,
T =0

4 + 4 =8B
—]

Meleor Malh Learn math skilis by destroy-
1Ng menacing meteors

s

Ecology Simulations - Il

Disk CS-4707 $24.95

Paliute

POLLUTE focuses on one part of the water
pollution probtem; the accumulation of certain
waste materls in waterways and their efiect
on dissolved oxygen levels in the water
You can use the compuler 10 investigale
the eftects of diffecent variables such as
ihe body of water. temperature, and the
sate of gumping waste materal, Varous types
of primary ang secondary waste treatmen!
as well as the impact of scienlfic and
economic decisions can te examined

Requires 48K Applesoft in ROM or Apple Il Plus

Rals

In HATS, you play the role of 3 Heallh
Depanment official devising an etfective,
pratical plan to conlroé rals Tne plan may
combine the use of sanitation and siow kil
and guick kill poisons o elimnate a ral
population. ILis also possible to change the
inifial population size, growth rate. and
whether the simulalion witl take place w1 an
apariment butlding or an eintice city

Malaria

with MALARIA. you are a Healin Official
frying o control a malaria epidemic while
taking into account financial considerations
in setting up a program The budgetec use
ol field hospoitals, drugs for the il three
types of pesticides, and preventative medica-
tign. most be properly combined {or an
effective control program.

Diet

DIET 1s desigred Lo explore the eflect of
four basic substances, orolesn lipigs. calones
and carbohydrates onyour diet You ealer
a list of the lypes and amounts of food eaten
inatypical day, as well as your age, weight
sex, heaith ana a physical achvity factor
OIET 15 particularly valuabte 1n indicating
how a diel can be changed to raise oz lower
body weights and provide proper nuirtion

CAl Programs | and Il

Disk CS-470" $24 95
Requires 32K Integer Basic

This disk contains ali 7 programs {rom cas-
setes CS-4201 and CS-42C2

Nole The ecology simulafions programs
are not available 00 cagsette.

Stock & Options Analysis

Disk CS-4801 $B9 95
Requires 32K Applesalt 91 Apgple Il Plus

Thisisacomprehensive set of four programs
for the investment strategy of hagging listed
optionsagainstcommaon stocks A comoplete
description is in the TRS-80 section Availahle
August 1881

Order Today

To orger any of these sotiware packages.
seno paymen! plus $2 O3 postage and
handiing per arder to Crealve Computing.
Morris Piains, NJ 07950 Aun: Cleo

Visa, MastecCarg and American Express
orcers may be callea in toil-free

Order today al no nsk ( you are ncl
completely satistied your money wili be
promplly and courteously relundea

Creative Comauting Sobtware
Marris Fiaing N) 57950
Toll free 800-631-8112

In Ny 204-540-0¢4%

creative compating software

AGDIR 1§ thi: 7 §70110 1 ate AN 1 AZ2 ¢ COMDUIL? 15
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PET Audible Disk Alarm

This article describes a simple
accessory which sounds an
alarm when a disk error occurs.
The audible alarm saves time
spent In tracing system errors.

John E. Girard
676 Alma Ave. #106
Oaklang, California 94610

I don’t know how much time Ive
wasted trying to salvage my work, only
to discover that I was hung up on a sim-
ple disk error. Now the investment of
$3.67 in parts will allow us to hear disk
errors and to correct them in record
time. My device will work on 2040,
4040, and 8050 series disk units. In-
stallation takes about 10 minutes.

Parts List

Piezo buzzer, Radio Shack #273-060,
$2.99; resistor, 470 ohms, #271-019,
.19; diode, 50 volt @ 1 A, #276-1101,
.49 (8050 only); 8-inch length of red
hookup wire; 7-inch length of black
hookup wire; electrical tape [masking
tape will suffice).

Installation

Please refer to figure 1. Retmove the
two cover screws located on the sides
near the front, swing the top section up
and prop it open with the wire brace.
Proceed with the following steps:

1. Strip % inch of insulation from the
ends of all wires.

2. Artach the red hookup wire to the
red wire of the piezo buzzer.

3. 8050 disk drives: Observe that the
diode is a black cylinder with a
white band encircling one end. At-
tach the banded end to the black
hookup wire. The other end of the
diode connects to one side of the
470 ohm resistor. Artach the re-
maining lead from the resistor to the
black wire of the piezo buzzer.
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2040 and 4040 disk drives: Attach
one side of the 470 ohm resistor to
the black hookup wire; attach the
other side of the resistor to the black
wire of the piezo buzzer.

. Locate the power plug for the error

LED. Pull the plug out and separate
the wires slightly. Remove % inch
of insulation from each wire but do
not cut the wires. Replace the plug.

. If your plug wires are orange and
white, connect the red alarm wire to
the orange plug wire and connect
the black alarm wire to the white
plug wire. Now, create an error con-
dition (an easy one is to initialize an
empty drive). When the error light
comes on, the piezo buzzer will
emit a mild but penetrating tone.

. If your plug wires are not orange and

white, then do pot connect the
alarm wires. Create an error condi-
tion. Once the LED is glowing red,
try touching the alarm wires to the
exposed plug wires. You have two

. Cover all electrical

choices: one combination will ac-
tivate the buzzer, and the other will
not. 8050 owners: If neither com-
bination works, you have wired the
diode backwards. Return to step 3.

When you have found the proper
combination, clear the error and
proceed to connect the alarm wires.

connections
with tape. Be sure to cover the bare
wires on the diode and resistor as
well. To mount the buzzer, select
any open spot and sccure it with two
strips of tape. You may reduce the
loudness by partially covering the
buzzer with tape.

If your floppy is still under warranty. . .

. Do not strip the power wires in

step 4. Wrap the alarm wires carcfully
around the plug prengs, push them to
the base of the connector, and secure
with narrow strips of tape before re-
placing the plug. Be sure to remove the
alarm entirely before taking your floppy
in for service!

Figure 1: Inslde view

——

_——

POWER PLUG

| PE20
BUZZER

DRIVE 1

O

DRIVE 0

I ;

* Locations of the mounting screws for cover.

* ERROR LED
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Hot pursuit
through space
and the
vortices

of time!

@@E PRESENTS. ..
«ime Lkord

The fallen Time Lord, who presumptuously calls himself The Master, is at large.

The elders of Waldrom have supplied you with the hyperspace-worthy vessel
Tardus, and commissioned you to eliminate the evil “Master”. Your resources
include clones who will fight for you, the formidable CRASER weapons of the Tardus,
and magic weapons such as Fusion Grenades and Borelian Matrix Crystals.

Traveling through hyperspace in search of the evil one, you will encounter Time
Eaters, Neutron Storms, and other alien creatures and phenomena. Entering real
space to search planets, you will encounter still other dangers. You will enter native
settlements to buy food and supplies — or to fight for survival.

And once you find The Master can you destroy him?

Based on Dr. Who of PBS fame.

|
.@ =) = Apple Integer Basic,

.............. Disk, 48K ... $29.95

TSE:IHARDSIDE !

8 Soutln St Milloro N4 G3D55 15031 673-5144
TOLL FREE OUT-OF-STATE  1.800-258-1790
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IN ONE!

How many times have you wished that there was a single source for
your personal computer needs? Well look no further, TSE-
HARDSIDE, located in pleasant New Hampshire, has virtually every
conceivable item for your micro. Whether you're shopping for your
Apple, Pet, TRS-80™or Atari, TSE-HARDSIDE has it all. We stock
hardware, software, books, magazines and specialty items for all of
the popular machines. So the next time you're out shopping for your
system don't be surprised, be satisfied. Remember the name TSE-
HARDSIDE as your choice for quality, service and reliability.

TSEIHARDSINE

& South St Miltard. NH 03055 (6031673-5144
TOLL FREE OUT-OF STATE  1-B00:258-1790
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GET FREE SOFTWARE FOR YOUR COMPUTER!

HOW? JUST ORDER ANY 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 TAKE ANOTHER ITEM;
FOR THE NEXT $300.00 TAKE A THIRD ITEM. ETC. ALL AT NO COST.

HARDWARE by APPLE COMPUTER PRINTERS COMPUTER SYSTEMS
APPLE!T + . 48K 1199 PASCAL LANG. SYS 397 EPSON HEATH/ZENITH:
FLOPPYDR. + ONTALR 535  FLOPPYDRIVE 56 MXBG 435 MXBOF/T 575 289FA Computer (48K) 2150 790 Campule: 2450
We carry Ine rest of the APPLE ling at low, low prices! CALL' MX 100w/ Graflrax 775 MX70w/Graffrax 375 Z19Terminal 725  247Dual 8 Drive 2175
e::gp ILnE(}‘cef"Chl Bg gggf T'RAg = Bg WOROSWORTH by LEADING EDGE:
intle 14 uifer Ser. Cara 1 A Zenutn 789 & C |1T0H 25¢| s Starwrifer & CP/M & Fuli Wora-
O0THER HARDWARE for APPLE MXB0RIBbON 1% MX1DORibban 2 E’rocessmg&uware&SuaevpCa Ic) 1 4500
D.C. HAYES: C.ITOH: _ HEWLETT-PACKARD:
Micromodem I: 300 Smarimooem 239 25CP8 Daisy Par 1440 25CPS Daisy Ser 1435 HP25 2599  HP85 2093
MICROSOET: 45CPS Daisy Par 1795 40CPS Daisy Ser 1898 $2903A 16K Mem 250  29D/MDual5"Drive 2125
780 Softcard 260 16K Ramcaro 158 Daisy Tractor Opnion 225  PAD-WRITERPar 515 NEC:
MOUNTAIN COMPUTER: NEC SPINWRITERS & MATHIX PRINTERS: PCBOCTAI2XComputer 1099 PCBO12A1/0 Unit 699
CPS Mullitunction 199 A/D + D/ACars 105 3900Per7HD 3510Ser/RC 1895 PCB0A1ADuaIDnves 1099 CP/MZ.2(0rNEC 125
Exgans. Cnassis 595 Rompius 133 jraee 3;35 (LR e e Worcstar for NEC 299 SuperCaicforNEC 279
CALL FOR MORE PRICES WE CARRY FilL ¢ INg! aumeej | D i ? COMMODOSRE:
CALIF. COMPUTER SYSTEMS: - 1 - VIC20Cormnputer 253 VIC1515Prnter 314
Centranics Par. I il nss £/0Conv 105 9745 2149 630R/0 2350 8032Micro Maintrame 1100 8050 IMBOUaDisk 1375
Async Senal Inf. $35  Antr. Proc. /Disk 339 IDS: 82502MBDualDrive 1760  4040Dual Orve 399
CALL FOR MORZ PRICES WE CARRY FULL LINE! 445G 899 460G 875 4022 Printer 630 BO24-7Hi-SpeedPrinter 1345
VIDEX: 606G 1075 Prism: Color Primter 1699 ATARI:
BOCc!. Boaro 275  Switcnplate 15 Ti: 8108asic 1345  B10Sensl 1429 g}ez!ﬂsg{lékl 393 Q;ggMOOHGK) 31‘59
Enhancer | 105  Enhancerl: 125 MPI; 886 579 996 669 o 4 23 Printer !
MORE OTHER HARDWARE FOR APPLE: PAINTRONIX:PI00 4500 P60 6150 ey i e o .
SSMAIG 158 ABT Keypad 1a MICROSOFT BASIC &9 VISIC%L\. 159
SSM Serial AS10 115 KeyboardCo. Keypad 129 IN\'FDCISJk2KHam ‘lgg killlyﬁl%‘:%amonsk E‘ég
SSMPar APIO 99 Sunsmineloyshck 40 ADD-ON MEMORAY GARDS & DISK DRIVES
SSM AdBS IEEE 425 (iscoPaddles 29 FOR APPLE XEROX: %
Novation APL CAT 339  Promethevs 2 Cara 229 MEMORY: 820 7Systemw/5"dr. 2495 820-28yslemw/8" Di. 3145
VERSAWMTER 249 SUP'R'MOD e Micrasolt 16K Ramcaro 159 Saturn 32K Ramearc 199 WoRLSTAR s R e
cegenc 128KRameard 048 Promelneus 128K fam 550 2?:5%““" by 'N'E";-S':% 64X DD 7995
OTHER SOFTWARE for APPLE: S TSk AP Cacre toag | 'BAdo-inMen/iK 29 DSS 10Meg 3195 Emuiator 723
) ) ar Inferlune 2
PERSONAL SOFTWARE: APPLE-COMPATIBLE FLOPPIES by MICRO-SCL: Lok s
Visicalc3 3 103 Visifile 199 With Conlteoller: No Conirailes
Visiplol 149 Visiplol /Viairena 199 A3501 deplacemem 450 A3S 415
Visiterm 125  Visidex 169 A4D40-Track 4 AL 5
Desktop Pian | 169 Vispak 559 ATD?S»H:EI\» Sgg A7g Z‘gg H 2 7219 CRI;ISEI]M;NALS 9520 685
MICROSOFT: s Heath/2enifn 2t 2 elevideo 9120 :
APPLEFON(N(Z80) 149 APPLECOWOI|ZB0) 430 P T i 4 AT o e i e =
TASCBasicCompiier 13 OigmpicDeclalran 25 15D Track 552K 799 8"AB0GCOMcoler 549 ADDS 825 A1 7 S
MICRO-PRO: V1000 Dual 8" V1000 Dual 8™, AMPEX Dialogue 80, 2-page, Detachable 995
Wordsiar 245 Mail-Mecge 93 Subsysiem 1300 Ccl Sige 1600 IBM3191-10 . yol, 1199
Spell-Star 149 Data-Slar 193 SORRENT0 VALLEY ASSOC:
PEACHTREE: BIZ Packages, all ...218 AMS 8000 Dual 8" 1945 AMSEG005MD, Drive 2995
CPABIZ Packages. all 199 AMS 8000 Dual 8", AMS5010 10ME. Deive 3445
y _VDD:.SG 2595 Disk2 + 2Coniroller 359 MDDEMS
MOAE OTHER SOFTWRHE (or APPLE: 2VX4 Quad Controller 495 DCAT 169
DB Master DB Mastertor CORVUS 369 COAVUS: VF"-TF' 212:3.1200BD 8“‘ AUTOCAT 223
Oata Faciory 125 PFS 85 5Moyte 3195 10Mbye 4395 LEX 31 149 UNIVERSALAUTO ANS 220
ASCliExpress 3.3 55 OFSAeport a5 208 hyte 5600  Mrrar 675 UNIVERSAL ORIG/ANS 180 UNIVERSAL 120080 252
aomm STu;)er Calc 253 SpeliguaraCP/M 235
oward TaxPreparer 82 32 Arnderbunc( Lecger 335
Real Esfate Anglyzer 129 Broderbuna PayLmiI 335 MONITOAS & PLOTTERS
AshtonoBasell 495 dBase!lManuai 50 ZENITH: $100 CARDWARE
Grapn Trix 49 12" Green 125 337 Color 375 SSMMBESB4KMem 775 HAYES S1D0MODEN. 349
AMOEX: CCSB4K Dynamic 424 0OfClnck/Cal 139
WOAD-PROCESSORS lor APPLE: 12 Gresn 135 13" Coloc 175
wWorastar CP/M 245 E2WnilerProf Sys. 215
Magic Wand CP/M 299  MUSF Soper Text 125 \?':::NAEE FLAREED PLOT;]EK ahen 1408
Executve Secrefary 192 ‘Woropower L : 1
Letter Perfec! 12% Hebraw !l 65 STROBE CYLINDRICAL PLOTTER: FLOPPY DISCS
Magic Wintow 85  SuperScribell 110 Piotzer 699  APPLEIntce 5 IM5"5onSSSD/ox 29 IMBTSomSSSD/bx 43
Speliguaro 235  SpelistarCP/M 149 HOUSTON INSTR FLATAED PLOTYER: Elephant 5.25 Elepnant 8
Wara Handier (Gives 80-Col & !nweriasewithnoboard') 199 DMP3 8man Ploter 1299  6-PenAdaplur 349 Son $8S07ox 25 Solt SSSD/bx sl

BONUS SOFTWARE SECTION!

Let us acquain! you witn MESSAGEWMAKING SOFTWARE. Juat place ihe oisk in Ihe
APPLE, entef ttie lext, and colorful, dynamic messaqes agpear on {he screens ol TV sefs
connected to the compuler Use the so‘tware to broadcast messages on TV screens in
schopis, haspilals, faclofies, store window, exhibit booths, eic. The lollawing pragram is
our lates! release:

SUPER MESSAGE: Creales messages In lull page “cnunks™. Each message allows
siatements of mixed wpesgles {ypesizes and colors, in mixed upper and lower case
Styles range Irom requiar APPLE characters, up t¢ double-size, double-widih characiers
with a haavy, boli fonl. Six colors may be used *of each ailterent fypestyls. Vertical ana
horizonial centering are availabfe, and word-wrap Is automatic Users can chain gages
rogefher 1o maka mulfi-page messages. Pages can be advaaced manually of automatical-
ly. Multipage messages can be stored to disc or recalled instantly

HEQUIRES 48X & ROM APPLESOFY . 85D

APPLE PLOTS YOUR DATA & KEEPS YOUR RECORDS TQO! APFLE DATA GRAPH 2.1,
Piois up to 3 superimposged curves on the Hlires Screan both X & Y axes dimensionea.
£ach curve consistg of up to 120 pieces ol data. Graphs ¢an ba stared to disc and recalled
immediately for updaling. Up 1o 100 grapns can be stored on the same alsc. Great for
Slock-marke! Charting, Business Managemenl, and Classroorn insiruclion!

HAEQUIRES 48K & ROM APPLESOFT . 3

APPLE RECOAD MANAGER: Allows compiex filgs 16 De brougn: infa memary 6 {har
recorc searches and maniputafions are instanfaneous. Racords witnin any file can con
tain up 1¢ 20 figles, with uses-defined headings. Intormation can be string or aumeric
Users can browse tnru files using page-iorwarda, page-backward of random-search com-
mands. Recoras ¢an easlly be searched, altsred or sorted at will Files can be storea on
the same drive as ihe master praqram, or on another, it @ second drive i3 available

Above sofiware for APPLE DOS 3.2/3.3 only. Call tor BONUSES for other systems.

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 Dollars & include 10% for handling. Connecticut residents add
7.5% sales tax. Prices subject to change wilhout notice.
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Recoras of liles can be printes, if desited. Additional modules coming are a STAT(STICS
INTERFACE, CHECKBOOK, MAILING LIST & OATA-ENTRY

REQUIRES 48K & ROM APFLESOFT, .o-.840

APPLE LITERATURE DATABASE\Allnwsvanm retrieval (via keywords) of references from
total AFPLE fiterature thru 1980, on 5.25" drsk €acn anlry in the data base consisis of the
artiele, author-name, pernodical-name, date of issue. 8 page nos. The dalabase is
intended o suppor{ large magazine liles which would require lengthy manual searching
to racovet Information. Annual updates will be avasladle

REQUIRES 48K & ROM APPLESOFRT $60

WORDPOWER: |s a simple. powertul, low cast, Hine-orignfed word-processor peogram It
offers a fas! machine language FIND & REPLACE. Text can be listed to screen of printer.
with or without fine-numbers Lower-casa adaptors ace supported You can merge files,
move grougs af lines. ana aasily add. chenge. or delete lines. WORDPOWER can ba used
to creata ang maintain EXEC files. If can also be usea as a rapla, unstructurea, informa-
tion- slo:aga ana relrreval system via 1ts rapid search capabilities

REQUIRES 48K & ROM APPLESOFT -$50

LABELMAKER: Allows users to quickly creste address labels. A given label may be gen
erated in any guanilly {rom 1 to 32767. Space is allowed on labels for & personal and
company name, but the space is avlomalically closed ug il gnly a personal name is
emtered. Spate Is also allowed {or toreign countries. The pmaram can algo generate
labals lor price-fags, par! numbers and mail-messages such as "RUSH", “FRAGILE™, et¢
A self-incrementing leature allows theatre-tickels 1o be praduced, with a dale, and
numbars running from a000 to 1999. An eaiior is proviaed lor eaiting labals prigr 10 print-
ing. All 13bels may be saved to disk for instant recali

REQUIRES 4BK & ROM APPLESOFT.

(203) 579-0472

CONN. INFO. SYSTEMS CO.

218 Huntington Road, Bridgeport, CT 06608
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/O Expansion for AIM

The AIM 65 computer is well-
sulted to low-demand process
control applications, due to its
user-dedicated 6522 VIA. This
article describes a method of
adding two more VIAs to the
AIM to triple the capacity of Its
input/output control hardware.

Gary Finley

Room P-102
Biological Sciences
University of Alberta
Edmonton, Alberta
Canada T6G 2ES

Many wusers of 6502-based micro-
computers who have an interest in
control-type applications have dis-
covered the wealth of bardware
utilities that is provided in the 6522
versatile interface adaptor (VIA). This
well-named device provides an impres-
sive array of input/output (1/0) facili-
ties inside one $10 package, including
two B-bit parallel ports, two 16-bit
counter/timers, and an 8-bit shift
register. The ports have bit-wise select-
able data direction, optional input latch-
ing and four associated control {hand-
shake) lines. The two timers can casily
perform pulse counting, frequency gen-
eration and interval timing functions,
and the shift register can be used to per-
form both serial-to-parallel and
parallel-to-serial data convcrsions.

In the Rockwell AIM 65 computer,
2 6522 chip is used to control the 20-
column printer, the two cassette inter-
faces, and the teletype port. One of the
timers jn this chip is used to provide
the five millisecond delay that is used
to debounce the keyboard switches.
The AIM 65 board holds a second 6522
VIA, and this onc is available for user
applications, with all 16 port bits and
their four associated control lines
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brought out to the 44 contact 'applica-
tions' connector at the left rear of the
computer board. It was the provision of
this user VIA that made the AIM 65
computer attractive to my colleagues
and me at the psychology department
of the University of Alberta.

Many of the experiments in psycho-
logical rescarch thart are conducted here
represent low demand control tasks to
which the AIM 65 and its user VIA are
admirably suited. In a typical stimulus-
response experiment, a control corn-
puter is used to present an auditory or
visual stimulus to the subject. The
computer then waits for him to choose
from a number of possible responses,
and records as data the identity of the
response selected and the time taken by
the subject to make his choice.

These tasks are easily accomplished
with the facilities of the user VIA and
some simple peripheral hardware. A
few port bits are configured as inputs
and connected to debounced response
switches, a few others act as outputs —
controlling Jamps or tone generators
through Darlington transistor drivers,
and the programmable timers look after
the measurement of the reaction times.
Thus, with a minimum of external
hardware, the AIM 65 can provide an
excellent control facility at very
modest cost to the user.

In the early days of this work (early
1980) the available capacity of 16 port
bits scemed ecasily adequate for the
demands of the type of experiment then
conducted, and for any reasonable de-
mand then foreseen for the future.

How times change! In the inter-
vening months, we have found that
port space acts like spending money —
given an adequatc supply, onc soon
develops a need for mucﬁ more. As our
experimenters became familiar with
the computer, their confidence in the
technique grew, and their ambitions
were right behind. Soon the AIM 65
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was running very demanding experi-
ments involving simultaneous inputs
from several subjects, the operation of
stepping motors {which consume four
port bits each), or combinations of
similar tasks. The wealth of port space
that had once seemed so generous was
soon all spent, and the next experiment
in line peeded "‘just a few more bits’’
for the control of the apparatus and col-
lection of the data.

As these situations arose we met
them at first with craft using rricks to
make more efficient use of the avail-
able port space. By encoding 16 inputs
into four bits, or multiplexing one set
of four bits to run several motors at
once, we made our 16 bits do the work
of 24 or more. However, these stop-gap
Strategies were not very satisfactory.
The hardware involved became com-
plicated, and the programs became
laden with extra routines containing
the tricks that shared thc port space
among the various tasks ta be done.
Before too long it was clear that,
although the AIM computer had plenty
of computing power for our needs, the
single user VIA was a bottleneck in the
flow of control.

This article describes our solution
to the problem: a simple add-on circuit
for the AIM 65 that contains two addi-
tional 6522 VIAs. Using this design,
any AIM 65 user who can do wire-wrap
assembly can, in a few hours (at a cost
of about $40), triple the I/0 capacity of
his computer to a total of six bidirec-
tiopal ports, twclve control lines, three
shift registers and six programmable
timers.

Design of the 1/0 Expansion Board

To the 6502 microprocessor, a 6522
VIA looks like an array of 16 memory
Jocations. Like any other memory chip,
it must have connections to the system
data bus and the control bus signals
necessary for reading bytes of data from
the data bus, or writing bytes to it.



Figure 1: A Decoder for Address $FFF
Address Address
Bus Line Bit

A 15 1
14 1
13 1
12 1

ATl 1
10 )

9 1
8 1
A 7 1
6 1
5 1
4 1

CSFXX

CSXFX

CSXXF

CSFFF
Decoder

Output

These contro] signals are: the system
clock (#2), the read/write line (SYS
R/W}, and the reset line (RES). An addi-
tional connecrion is needed in order for
the 6522 to be able to interrupt the
microprocessor during interrupt-driven
I/0 functions. If this facility is desired,
then each 6522 in the system must be
connected to the interrupt request line

(TRQ).

In addition to the data bus and the
above control signals, a2 6522 VIA must
have connections to the system address
bus, so that its 16 internal registers can
be accessed one-at-a-time for the ex-
change of control and data bytes with
the microprocessor. Wich only 16 inter-
nal locations, the 6522 necds only to
decode the lowest four bits of address
information. Like any other memory
chip, it relies on an external address
decoder circuir to tell it which section
of the address space it is to respond to.
In chis case, the section is only 16
addresses long. The design of such an
address decoder is a central part of this
project.

In general, the address decoder must
contain the logic necessary to produce a2
chip select signal for each VIA when
one unique combination of bits is pre-
sent on the highest 12 lines of the ad-
dress bus. In commercial products, the
address decodcr logic is usually very
general so that the purchaser can adjust
the decoder, by means of DIP switches
or wire jumpers, to fit the address re-
quirements of the product into an area
of the memory map of his system that
is not already occupied. This degree of
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generality is nice in principle, but it
complicates the design of the decoder a
little, increases the parts count, the
cost of the project, and also adds to the
construction time. In the design shown
below, the decoder logic has been kept
simple through the use of a fixed ad-
dress assignment, chosen by the user
before construction to suit the require-
ments of his system.

Address Decoder Theory
of Operation

As an example of the operation of an
address decoder, consider one built to
produce a chip select signal for the
unique 12-bit address $FFF (1111 1111
1111 binary). If the four address lines
represented by each hexadecimal digit
of the address are connected to the in-
puts of a four-input NAND gate (see
figure 1), the gates will each produce
logic LOW outputs only when all four
of their inputs are in the logic HIGH
state. If we form a second logical
NAND function of the inverted outputs
of these gates, the resulting output is 2
chip select signal that is LOW only
when all 12 inputs are HIGH, corres-
ponding to an input address of $FFF.
Any other address will causc at Jeast
one of the four-input gates to have a
HIGH output, and no chip select (LOW
decoder output) will be produced.

This example decoder is of no use
whatever in the AIM 65, since no ad-
dresses starting with $FFF are available
to the user in that system. However,
the decoder of figure 1 is easily changed
into others that decode addresses that
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are available to AIM 65 users. If, in
figure 1, the bit on the highest address
Jine {A15) was changed from a one to a
zero, the address would be $7FF (0111
1111 1111 binary). The decoder of
figure 1 doesn’t give an output for this
address. Bowever, by the introduction
of a single inverter between the address
line Al5 and its NAND gate input, we
can alcer the decoder so that it does re-
spond to this new address. As drawn in
figure 2, the decoder gives an output
only for the ncw address $7FF. From
this example it is easy to generalize to
the design of a decoder for any desired
address in the range from $000 to $FFF.
Simply write the address down in col-
umn form beside a diagram like figure
1, and wherever it contains a logic zero,
put an inverter between that address
line and the NAND gate input.

An Address Decoder for the
I/0 Expansion Board

An 1/Q expansion board containing
two VIAs requires two address decoders
of the type described above: one to pro-
duce a chip select signal for each VIA.
However, by choosing the addresses of
the VIAs appropriately, we can produce
two signals with litde more hardware
than was oeeded for the first one. Since
each VIA has 16 internal registers, two
VIAs must have their base, or lowest
addresses separated by at least 16 ad-
dresses to avoid overlap. This means
that their hex addresses must differ by
at least one mumber in the third hex
digit. The component count of the de-
coder is minimnized if both VIAs have
common first and second hex address
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Figure 2: A Decoder for Address $7FF
Address Address
Bus Line Bit CS7XX
A5 0 _l>o_.i
14 j PR " e P |
13 1
12 T ———
PRE 1 CSXFX
10 1
9 )
8 1
A7 1 CSXXF
6 ]
5 1
4 1

CS7FF
Decoder
(] Output

digits. In figure 3, the top four-input
NAND gate decodes address bits AlS -
Al12, or the first hex digit, and gives an
output when that digit is a ‘9.’ Similarly,
the second four-input gate decodes bits
All - AB [the second hex digit) and
gives an output when that digit is an
‘E.’ By choosing both VIA addresses to
be of the form $9FX (where X is any hex
digit), we can use the above two signals
in the generation of chip selects for
both of them with no added hardware.

In most AIM 65 systems, there is a
large range of address space that is
available for use by the I/O expansion
board. In a computer with 4K of on-
board memory, the entire range from
$1000 to $9FFF is available. In a
machine having a 16K memory expan-
sion board, this range is reduced to
$5000 to $9FFF, but there is still plenty
of room for the 32 addresses occupied
by the I/0 board. For this reason, it is
usually possible to choose the /O

board addresses to be values convenient
to the design of the decoder. In order to
save wiring time, it is most conventent
to choose the third hex digits of the ad-
dresses to use the fewest inverters in
the decoder circuit. Since an 'F' uses no
inverters, it is one logical choice. The
other digit could be an ‘E,” 'D,” ‘B,” or a
‘7’ using only one inverter. In the cir-
cuit shown in figure 3, this digit has
been chosen to be an ‘E,’ because this
way the two VIAs occupy 32 adjacent

-
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addresses, minimizing the address space
between them which would otherwise
probably be wasted.

Thus, in figure 3 we have the top
four-input gate giving an output {logic
zero) for 12-bit addresses of the form
$9XX, and the second four-input gate
giving an output for addresses of the
form $XFX. The third four-input gate
produces an output for addresses $XXF,
and the bottom four-input gate for ad-
dresses $XXE. These signals all require
inversion before they can be combined
by the three-input gates on the right
side of the diagram, so each is first
passed through an inverter as shown in
the middle. These inverters and the top
three-input gate perform a logical AND
function on the signals CS9XX (chip
select from addresses of the form
$9XX), CSXFX, and CSXXF to produce
a chip select signal whenever the cur-
tent address is of the form $9FF. The
inverters and the bottom three-input
gate do the same for the signals CS9XX,
CSXFX and CSXXE to give a chip select
signal for all addresses of the form $9FE.

When these two chip select signals
are connected to the two VIAs on the
I/O expansion board, those VIAs will
respond in exactly the same way as the
built-in user VIA, but with base ad-
dresses $9FEQ and $9FFO. For example,
in the VIA chip the interrupt flag
register has the location (base address
+ D} hexadecimal. The user VIA has a
base address of $A000, so the user in-
terrupt flag register is at the address

$A00D. This same register is at the ad-
dress $9FED in one of the added VIAs
and $9FFD in the other.

The above base addresses were not
chosen entirely to simplify the wiring
of the address decoder. In the AIM 65
the system [/O addresses start at
$A000, and in machines with both the
ROM-based assembler and BASIC
language installed, the system memory
map is full all the way up to the top of
the address space at $FFFF. The system
address usage is put at the top of the ad-
dress space to keep it out of the way of
user memory which starts near the bot-
tom (at $0200). In order to leave the
maximum amount of uncluttered ad-
dress space for user memory e¢xpansion,
it is good policy to follow the example
of the AIM's designers and put the ex-
pansion I/O board address usage as high
in the available address space as possi-
ble. The address decoder in figure 3 puts
the two added VIAs in the last 32 ad-
dresses below the system'’s reserved area.

In systems that have this area
already dedicated to some device, the
decoder of figure 3 can easily be changed
to purt the added VIAs somewhere else.
Two hex-inverter packages (74LS04)
were used for the design shown in
figure 3. Of these 12 inverters only the
four in the middle of the diagram (be-
tween the sets of four-input and three-
input NAND gates) are in required posi-
tions. The remaining eight inverters |of
which only three are used by the circuit

in figure 3] are available for the selec-
tion of the address lines that are to con-
tain logic zeros in the desired addresses.

Figure 4 shows the circuit for the
connection of the system data, address
and control bus signals to the two VIAs.
One of the chip select signals from the
address decoder is connected to pin 23
of each one. The port bits and control
lines on the right side of cach package
are connected to the peripheral devices
as described in the assembly section
below.

Once the address allocations of the
1/0 expansion board have been chosen,
and an address decoder of the above
form has been designed, the conceptual
part of the project is finished. AJl that
remains to be done is the actual wiring
and the connection of the finished I/0
expansion board to the computer.

Assembly of the I/0 Board

A small single-unit project of this
sort is most easily and quickly built by
the wire-wrap technique, and this con-
nection scheme is particularly well-
suited to this project with its hard-
wired address assignment. If some
future expansion of the computer
should require the changing of the I/O
board addresses, this can easily be done
by the re-wrapping of a small number of
the wires which determine the address
bus lines that are inverted before con-
nection to the NAND gate inputs. This

CS9XX

4>Oﬁ>~

¥

CSXFX

CSOFF
To Fig. 4
v,1.A. N

i
Y

CSXXF

Figure 3: An Address Decoder for the IJO Expanslon Board
Address Address
Bus Line Rit

A 15 1
14 0
13 0
12 1

Al 1
10 1

9 1
8 1
A 7 1
) 1
b 1
4 1/0

7

CSXXE

%

CSOFE
To Fig. 4
V.LA, 42
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sort of change would be inconvenient if
a circuit board had been etched to suit
the 1nitial choice of addresses.

In the psychology department shop,
we build these I/0 expansion boards on
a perforated prototyping board. Radio
Shack stores sell one of these [part
number 276-152} that has a 44-contact
edge connector identical to the AIM
65’s ‘expansion’ conhector. By wiring
the address, data, and control bus
signals to the appropriate contacts
when the 170 expansion board is being
built {following the assignments on the
AIM 65 connector), the board can be
made to connect directly to the AIM 65
expansion connector with a simple
parallel-bus connector made from two
44-contact edge connectors (like the
EDAC 307-044-500-202) and a short
length of ribbon cable. This cable
should be kept shorter than six inches,
or some degradation of the unbuffered
bus signals may occur.

Many of the AIM 65 systems in use
here are built around a five-slot card
cage made for the KIM/SYM/AIM bus
by Microtechnology Unlimited. The
bus connector of this card cage is
designed for the memory expansion,
video display and disk controller boards
made for these computers by this com-
pany. The 1/0 expansion board fits
handily into one of the slots in these
systems, saving the rather tedious
fabrication of a cable-type connector.

A second connector is required to
carry the port bits and control lines to
the devices that interface with the VIAs
on the 1/0 expansion board. For this
purpose we use a 50-contact wire-wrap-
style ribbon cable connector, such as
the ALPHA FCC-152-50. The 32-port
bits and eight control lines from the
two VIAs are wrapped to contacts on
this connector, which mounts into a
row of holes near the free edge of the
prototype board. The loads or data in-
puts are connected to a ribbon cable
terminated with a mating connector
[ALPHA FCC-120-50) which can be
plugged into the one on the I/0 expan-
sion board.

Several of our AIM 65 systems use
an [/O card cage of local design which
has this ribbon cable crossing the back
of the chassis as a port-bit bus. Cards
plugged into this chassis mate with
card-edge connectors (ALPHA FCC-
171-50) that are pressed onto the ribbon
cable. Some of these cards carry load
drivers like power Darlington tran-
sistors or optically-coupled triacs for
the control of external devices. Other
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Flgurse 4: VIA Connectlons

Sv 1
Chip Select  CS9FF ~—— 23 20 28 14— pAQ
IRQ 21 4 PA1
Control R/ﬁ | 22 3 PA2
Bus
L4iie 92 25 2 PA3
RES —_— 3 5 PA4
6 PAS
Address NN == 35 8522 7 e [PAD
Bus A2 — 1 8 PA7
Lines Al 37 Vel A= 9 ===—— PRU
AD | B o 10 e P
' IRl -——— [
e =———— B 12 [ epan
D6 Lo ) 13 PB4
Bus b4 —29 17 b———— P8BS
Lines D3 — s R 15 PB?
D2 =l 3y 20 Pamaee= Al
D 32 21 f———— EA2
no 1 18 je= = =GB
1 19 CR2
nd | gnd
gSv I I
Chip Select CS9FE =23 20 24 14 PAO
IRQ —1 21 4 PAl
Control R/M ——- 2L 3 PA2
?US —] 26 2 PA3
Lines RES 1 5 PA4
6 PAS
K A3 35 6522 P ———— L
ress
Bus A2 St 30 V.1.A. 3 PA7
Lines Al —t37 ~ P8O
A0 =il 38 #2 10 —— PBI
11 PB2
07 =P 12 | PB3
06 127 13 e pE
D5 28 16 PSS S
Data D4 29 17 RS RRE
Bus
Lines b3 30 15 PB7
D2 1 20 CAT
D1 —32 21 CA2
Do ——33 18 €81
1 19 CR2
gnd 1 gnd

cards contain switch debouncing cir-
cuits for the jnput of switch-closure
response data, or custom devices that
require connection to I/0 port space or
control lines. With the advantages of
expanded I/0 capacity and modularly
interchangeable I/O hardware, our
AIM 65 computers have become power-
ful and flexible experiment controllers.

Conclusions
The 1/0 expansion project described

in this article was undertaken as a sim-
ple, quick and inexpensive solution to
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the demand for increased 1/0 capacity.
Some care must be taken by ambitious
readers who desire a much more sub-
stantial addition to the 170 capabilities
of their computers. The device described
above should not be significantly ex-
panded without some redesigning of
the circuits.

Gary Finley is 2 member of the staff of the
Psychology Department of the University
of Alberta. He works in microcomputer
software development and the design of
custom peripheral hardware for both
microcomputers and minicomputers.
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Walker, David W., ''Super Apple BASIC,"' pg. 17-18.
A review of a new language for the Apple.
Greenberg, Harvey, '‘In the Depths of the Pascal Directory,”
pg- 27-28,
Exploration of Pascal.
Hilger, Jim and Golding, Val J., ''Converting Binary Files to
Data Statements,’’ pg. 47.
A utility for the Apple.
Golding, Val }., "'DOS Version Finder," pg. 53.
This routine identifies DOS and master/slave type of disk.
Zant, Robert F., ""Alchemy and Other Wonders,'” pg. 61-62.
A program to find file record length with random organiza-
tion, on Apple disks.
Berg, Arnie, ''Basic ‘Val’ Function in Pascal,”’ pg. 66.
How to incorporate the VAL( | function in Pascal.

1213. The Michijano APPLE-gram 3, No. 6 (June, 1981)

Rivers, Jerry, ''INSTRS Function in Applesoft Revisited,”” pg. 4.
A fix for a minor bug inproves this program.
Anon., "IAC ApNote: Modifications Needed to Operate the
Apple Communications Card with a 9600 Baud Terminal, '’
pg. 22-23.
A bardware mod for the Apple card.
Amnon., "1AC ApNote: Apple I ROM Monitor Subroutines
List,”” pg. 24-28.
Table giving name, purpose, entry conditions, uses and
example.

1214. KB Microcomputing 5, No. 6, Issue 54 (june, 1981)

Bricger, G.R., ''Plan Your Retirement on Easy Street,"’ pg. 50-53.
A VisiCalc program for the Apple, PET, Atari, etc.
Carr, Ronald W., *‘OSI Baud Mod,’’ pg. 56-57.
Double and quadriple your cassette storage speed with this
circuit for the OSI Superboard and CIP.
Cohen, Geoff A., “Double-Good OSI Protection,” pg. 96.
With this circuit you must hit the BREAK key twice.
Lancaster, Don, ''To and Fro with Apple’s Inverted Decimal
Code,"” pg. 98-101.
A program to calculate Apple calls above 32767.
Scanlon, Leo J., “‘Multiplying by Us and 0's,’’ pg. 110-120.
Try binary multiplication in 6502 assembly language.
Macauley, Colin, “Dump It On Cassette,’’ pg. 130-131.
An approach to saving OS] machine-language programs on
tape.

1215. Apple Bits 3, No. 2 (March, 1981}

Kovalik, Dan, "' Taking the Mystery and Magic out of Machine
Language,’’ pg. 3-6.
An Apple utility '‘Integer Basic String’’ to replace strings.

1216. Apple Gram 3, No. 4 (April, 1981)

Meador, Lee, ‘'Word Processors,’’ pg. 2-4.
A discussion of features of various available Apple word pro-
CesSor programs.
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Firth, Mike, '‘Definition ‘Garbage Collection’,” pg. 17.
An explanation of what Apple garbage collection is all about.

1217. Apple Bits 3, No. 4 (April, 1981)

Kovalik, Dan, “Taking the Mystery and Magic out of Machine
Language."’
Bell tone program for the NEO Apple Clock.

1218. Stems From Apple 4, Issue 4/5 (May, 1981)

Ward, Dennis, ''DOS Commands During the Listing?' pg. 7.
It is possible to have DOS commands executed during the
listing of your program.

Ward, Dennis, ''The A.P.P.L.E. Educator,”’ pg. 8-9.

Notes op using assemblers on the Apple.

1219. Byte 6, No. 6 (June, 1981)

Carlsop, Keith and Haber, Steve, ''Four Word Pracessors for the
Apple I1,”" pg. 176-204.
A review of several programs for the Apple.

1220. The Apple Peel 3, No. 6 (June, 1981)

Jenkins, Jerry, ''Formatter Exec File," pg. 7.
A utility for the Apple.

1221. Purser’s Magazine: Special Atari Edition (June, 1981)

Staff, ‘'Program Reviews,'' pg. 10-44,
Forty-four pieces of Atari software are reviewed.

1222. Softwalk 1, No. 10 (June, 1981

Wagner, Roger, ‘‘Assembly Lines,’’ pg. 16-20.
Several routines in assembly language for the Apple.

1223. MICRO No. 37 (June, 1981)

Tripp, Robert M., “It’s Time to Stop Dreaming,’’ pg. 7-9.

A description of the features of the 6809 microprocessor.
Faguy, Francois, A C1P Dump Utility," pg. 27-30.

A debugping too! for QOSI machine language apd BASIC

programs.

Cain, Les, '"Machine Language to DATA Statement Conver-

sion,’’ pg. 33.

A utility for 6502 users.

Huntress, Wes, 'Serial Line Editor for the Apple,’’ pg. 59-63.

_An extended line editor allowing inserting, deleting, and

several other features.

Tenny, Ralph, ‘‘Improved KIM Communication Capabilities,”

pg. 65-69.

A hardware/software combination to add new capabilities to

the KIM.

Hill, Alan G., ““Amper Search for the Apple,” pg. 71-77.

High speed machine language scarch routine to find charac-

ter strings in BASIC arrays.

Boness, Fred, ‘'Memory Expansion for the Supérboard,”’ pg.

79-80.

A less expensive way to add memory to the OSI Superboard.
Girard, John E., '‘Horizontal Screen Scrolling on the
CBM/PET," pg. 81-82.

Horizontal scrolling is a convenient method of displaying

graphics functions that are too wide to fit on a PET screen.

Guilbeau, James, ‘‘AIM 65 RS-232 Interface,’’ pg. 97-98.

A hardware article for the AIM users.

Mason, James L., *'Real Time Clock for Superboard,”” pg. 99-101.
By providing a brief pulse once each second to the Super-
board, and implementing this short program, the OSI com-
puter will maintain and display rcal time in a background
mode.

Dial, Wm. R., “Resourcc Updare,’’ pg. 102-104.

A list of publications which are good sources of information

on the 6502 microprocessor and 6502-based micros.
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¢, FOR YOUR APPLE II

Industry standard products at super saver discount prices

PARALLEL PRINTERS
C-ITOH 8510 PRINTER Virtually identical to

the NEC 8023. Same electro-mechanical
%\- internals. The only difference is the name

' and the price. Specifications: ¢ 100 CPS

dot matrix printer ¢ 80 colurnn print— 136

%/ characters per line e Tractor/friction feed
» 7 different print fonts included & 2K printer

buffer  Proportional spacing e Bit image

graphics and graphic symbols.

NEGC & C-ITOH List: $800

Special Price with any other purchase ...... $595
EPSONT0DPRINTER _........................ $749
Z-80 CARDS FOR YOUR APPLE
MICROSOFT SOFTCARD, With CP/M® & MBASIC.
(List: $399) ....$289

NE‘“ ADVANGED LOGIC SYSTEM Z-CARD. With C/PM>,
Has everything the Softcard has except MBASIC. Works with
Microsoft's disks too.

(List: $289) ....$209
NEW! U-Z-80 PROCESSOR BOARD (fram Europe)
Software compatible with Softcard and
ALS Software.............. (List: $199) ....$149
With CP/M®, ... .... add: (List: $75) ....... $49

NEW!ALS SYNERGIZER. CP/M:® operating package with an
80 column video board, CP/M* interface, and 16K memary
expansion for Apple Il. Permits use of the full range of CP/M*
software on Apple Il and Apple .

(List: $749) ....$595
80 COLUMN VIDEO DISPLAYS
FOR APPLE N
SMARTERM.

(Not to be confused with SUPRTERM)

Software switching from 80 to 40 and 40 to B0 characlers. 9 new
characters not found on the Apple keyboard. Fully compatible with
CP/MT and Apple PASCAL™. With lowest power consumption of only

2.5watts.
(List: $360) ....$279

SMARTERM EXPANDED CHARACTER SET.
7% 11" matrix with true decenders.

Add to above: $40

VIDEX-B0 ...t $279

T T CE R T YR 0 PY A $269

MONITORS FOR YOUR APPLE

AMDEX3006 _................................... $229
(L

sUPER SPECIALS!

12” GREENMONITOR ............................. $139

12 BLACK & WHITE MONITOR ...................... $125

All equipment shipped factory fresh. Manufacturers' warrantigs included.
Please add $3.00 per product for shipping and handling. California: add

6% tax; BART Counties: 6%2%.

No. 46 ~ March 1982

EXPAND YOUR APPLE Il MEMORY

16K MEMORY EXPANSION MODULE. The preferred 16K RAM
Expansion Module from PROMETHEUS. Fully compatible with CP/M®
and Apple Pascal®. With full 1-year parts and labor warranty.

(List: $169)

MEMORY MANAGEMENT SYSTEM. Provides more free memory in
BASIC by moving DOS into 16K card.

(List: $49) ....... $35
16K RAM ADD-ON KITS. Eight 16K full specification RAMS.
Reducedto ...... $19
SATURN SYSTEMS 32KRAMCARD ................... $199
VERSAcard
from PROMETHEUS

Four cards on one! With true simultaneous
operation. Includes: (1) Serial input/Output Interface,
g) Parallel Output Interface. (3) Precision Clock/Calendar, and (4) BSR
ontrol. All on one card. Fully compatible with CP/M*® and
Apple Pascal®.

(List: $249) ....$195

JOYSTICK

Takes the place of two Apple Paddle Contrallers.
From BMP Enterprises. Heavy duty industrial
construction and cable. Non-self centering. With
polarity switches for consistent motion control.

(List: $59) ....... $39
MODEMS FOR YOUR APPLE Il
HAYS Smartmodem . .............................. $229
NOVATION AppleCat ... ........................... $349

CENTRONICS COMPATIBLE PARALLEL INTERFACE

Look out Grappler! From PROMETHEUS. For use with
Epson, NEC, C-ITOH, and other printers. Fully compatible
with CP/M* and Appla Pascal®.

Only
With Screen Dump Graphics for EPSON printer, add . . .

Phone forQuichk
Shipment!
(415) 490-3420
NGO
N\NA AV

“The mail order specialists”

// \"'\

342 Quartz Circle, Livermore, CA 94550
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MICRO POST, INC.
“MORE THAN JUST

_F

f"?r’C

\};\\

ANOTHER PRETTY PRICE” \'3

o

\‘
'?( \

\:\’}

/

/

/

/(

ot

THE NEWEST AND MOST POPULAR SOFTWARE AND HARDWARE FOR THE APPLE COMPUTER

Games

SIRIUS SOFTWARE INC

BeerRun . . ... ... $25.45
Borg $25.45
Dark Forus‘ $25.45
Epoch $29.70
S0, o -] A $25.45
Gamma Goblins . $25 45
Gorgon $33.95
Hadron ... $28.70
Jeilyfish 825.45
Kabul Spy $25.45
Minotaur $25.45
Orbitron $25.45
Outpost . $25.45
Snake Byle . $25.45
Sneakers $25.45
Space Eggs $25.45
WETEE | | - Naasas e oo s o §25.45
BRADERBUND

Apple Panic ] e $25 45
Davids Midnight Magic $29.70
Galactic Empire 5 $21.20
Galactic Revolution $21 20
Galactic Trader .$21.20
Galaxy Wars $21.20
Red Aiert ... .. .. $25.45
Space Quarks $25.45
ON-LINE SYSTEMS

Cranston Manror . $29.70
Crossfire ... .. K $25.45
Hi-Res Ciibbage ... . ........ $21.20
Hi-Res Footbail . $33.95
Hi-Res Soccer $25 45
Jawbreaker $25.45
Marauger $29.70
Missiie Delense . . ... ...... .. $25.45
Mouiskaltack . ; e $33.95
Mystery House $21.20
Pegasus It $25.45
Sabotage . . ... $21.20
Threshoid ...... 53385
The Wizard and the Princess .. $28.00
BUDGECO

Raster Blaster . . $25.45
CAVALIER COMPUTING

Bug Attack . o . $25 45
Asteroid Field .. $23.20
Star Thief . 82545
MUSE

ABM PP e o 1 30 5 $21 20
Castle Wolienstem : $25.45
Robaotwar $33.95
FAST! FRIENDLY! RELIABLE!
Call 24 hours a day:

Outside Caiilornia 800-227-1817

Inside Calitornia 800-772-3545
ASK FOR EXT."637"

Apoie 15 2 ademark ol Apple computer Atart s 8
rrademark o! ine 180 18 a lsagemark ol Internaticng!
Busiress Macthinres TRS 80 18 a radernark o' ire Tangy
Carporgipn

ROCKROY INC. Basic Mailes . $59.45
Conglomerates Collide . $33.95 Magic Spell . $59.45
OAKINS PERSONAL SOFTWARE
Dragon Fire 15 $50.95 VisiCalc . .. $170.00
Kaves of Karkham . $42 .45 VisiDex .. 817000
Rings of Saturn .833.85 VDI . e Sae . $212.50
Alkemstone . . . .-'$33.95 Vis:Plot $153 00
Neutrons .$2548 VisiTerm $127.45
visiTrend/VisiPlol $221.00
New Products!!! DeskTop/Planll $170.00
X STONEWARE
Tne JOYPORT is an input device lor the D 8 Master .. $195.45
Apple computer by Sirius Software. Inc. It s
aliows selection of two Appie compalible Utilities
paddies of {wo Atarn-type joysticks without
opening the Apple case. A complimentary ON-LINE SYSTEMS
copy of Foosball is included Expediter !l , ... . . . oiooii $84 95
Lisa258 i B $67 85
Now available from VISUAL PRODUCTION Lisa Educational Pak . . . $101 95
SYSTEMS — a system to create color slides MMSIT .. . $42.45
in minutes for less than $3,600 This total Speed/ASM 83395
package for an existing 48K Apple cor-
puter with two disk drives and a graphics SIRIUS SOFTWARE, INC. 55 45
lable includes software and a reproduction Audex .. .. $ ;'45
module (motor-driven camera included!) E-Z Draw . BGE) $g ‘
Write to us for additional information and Pascai Graphics Eaitor ( $84.95
brochure
Hardware
Business TG PRODUCTS
= T JOYSWEI -fmsies B bt yyrrs - - - $50.00
HOWARD SOFTWARE
Creative Finarcing . $127.50 T G Paddles $33.00
Real Estate Analyzer . 812750  ATARL
Tax Preparer N $127.50 Avari Joysticks . $ 8.40
SOFTWARE PUBLISHING CORP THE KEYBOARD COMPANY
Personal Filing System $80.75 Joystick Il ¢ $42 45
PFS-Report ........ . $80.75 Hand Controllers ... ........ $25.45
ARTSCI SIRIUS SOFTWARE INC.,

Magic Window $84.95 The JOYPORT . -863.00
Call for information concernmg our Atan (BM, and TRS 80 product lines
e R !
I /""C ORDER/REQUEST FORM =3

‘\(/‘q i \\ Name |
1 == | I

—_//r;:/_( } Address =
I\ 27 e State g
\_-_, ot ‘

l Phonre ( )
| [Product Oty | Cost Paymernt I
| i_| Personal Check |
[J Cashiers Check/Money Order

| O visa [ Mastercard |
| Card # |
i Sub Total ‘ Signature |
CA Residents Add 6% Tax (i Add my name to your mailing list. |

1 Shipping/Handing $2.00 NOTE:Cashier's Check or Money Orders will

TOTAL greatiy expedite your order

LMAIL TO: MICRO POST P.O. BOX 898 * ORINDA, CA -
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Boolean Algebra

Boolean Algebra is the science of True and False. If statement A is True and statement B is False, then the statement

*A AND B"’ must be False, because one of the component statements is False. However, the statement “AOR B’* would
. be True. since only one of the components needs to be True. In high level programming, a typical Boolean statement
would be, “IFQ P and P=R-5 THEN...." Both of the component statements have to be True for the statements
immediately after the THEN to be executed. If the AND is replaced with OR, then only one of the statements needs to be
True.

Assembly (anguage programming relies a great deal on Boolean Algebra, too. Each bit position in a binary number
may contain only a 1 (=True)or a O ( = False). When a Boolean operator acts on a pair of numbers, the values for bit 0 in
each are comparad to determine the value for bit O in the result, and so on for all the bits in the two numbers. The 6809
has a COMplement instruction, which is equivalent to the Bootean NOT, and both the 6502 and 6809 have AND, OR. and
EOR instructions.

These functions also apply to digital circuitry. Circuit elements called *'gates’ compare two or more signals 1o arrive
at a single resulting signal. Usually +5 VDC is considered “‘True™ and 0 VDC is considered “'False.” S0, if an OR gate
receives 0V on one input and + 5V on the other, the outputis +5 V. An AND gate with the same inputs would produce a
0 V output.

A

vl
AND

BIQIS[VY uedjo0g

¢# 133HS v1iva

Description: If both statements are True (bit = 1), then
the result is True. Otherwise, the result is False.

Description: Returns a True value if either statement
or both statements are True (bit=1).

ML Application: ANDing a non-standard character
code (such as for reverse field on the PET or Apple)
with 0111 1111 will usually return the ASCII value.

ML Application: Use to make sure a particular bit is
set. ORing a character code with 1000 0000 will return
the same code, except with bit 7 always set.

.- Syntax: A AND B, A: B, AB Syntax: AORB
7 AXB A+ B
A AB ANB AV B, AUB

B AORB A AND B

vice versa.

ML Application: This can be accomplished with the 6502 using an XOR with
1111 1111 ($FF).

A

NOT A

i True True True True True True

i True False False True False True

; False True False False True True
False False False False False

A NOT A

A AND B A B AORB

1 1 1 1 1 1

1 0 0 1 0 1

0 1 0 0 1 1

0 0 0 0 0 0
Example: 1011 0110 Example: 1011 0110
AND 0111 0000 R 0111 0000
0011 0000 1111 0110

Description: If a statement is True (bit = 1), NOT will return False (bit = 0), and

AICRO"

DATA SHEET #2

| ‘ Syntax: NOT A Example;
! A True False 1 0 P
A False True 0 1 A = 10110110
A 1A NOT A = 0100 1001




Boolean Algebra

DATA SHEET #2

Syntax: AXORB, AEORB

AeB

Example:
XOR

1011 0110
0111 0000
1100 0110

Description: Exclusive Or returns True if either statement is True, but not if

both are True.

ML Application: A number XORed with 0100 0000 will result in the same
number with bit 6 toggled: i.e., =1 if it was originally 0, and =0 if it was 1.

A B A XOR B A B A XORB
True True False 1 1 0
True False True 1 0 1
False True True 0 1 1
False False False 0 0 0

——]
NAND

Description: The result is True only if both statements

are False (bit=0).

Application: This function is applied more in elec-
tronics than in programming.

Description: If efther statement is False (bit = 0), then
the result is True.

Application: This is used more in electronics than in
programming. In fact most early logic used only
NAND gates and inverters (NOT).

Syntax: ANORB A+ B AIB ) R 3
£ ’ yntax: t8
: if
i NSRS Equivalent: NOT(A AND B)
=% NOT A OR NOT B
A B A NORB ;
A B A NAND B
True True False
True False False True True False
False True False True False True
False False True False True True
False False True
A 2 ANORH A B A NAND B
1 1 0
1 0 0 1 1 0
0 i 0 1 0 1
0 0 1 0 1 1
: . 0 0 1
Example: 1011 0110 Example: 1011 0110
NOR 01 -1_1__.0.000- NAND 01110000
(EPo ot 1100 1111
Summary Table
A B AND OR XOR NAND NOR
3 U e 1 1 0 0 0
1 0 0 1 1 1 0
et 0] 1 1 0
0 0 0 0 0 1 1

MAICRO" DATA SHEET #2




FOCUS

FOCUS ... oniTs

SUPERIOR HARDWARE

6809E Microprocessor provides 8-bit economy with 16-bit
capabillities, position independent code and many advanced
features

Commercial quality Keyboard with full UPPERAower case
ASCII, numeric keypad and cursor control keys

Two double sided, double density mini diskettes

with 640K bytes of IBM compatible storage

Full Video with programmable screen formats, bit mapped
graphics, user definable character sets, reverse video and
hardware scrolling, pius a light pen interface

Full Communications support for RS-232 at 50 to 19.2K
baud with programmable data formats

Bullt-in I/O Drivers include 6 paraliel I/O ports, 3 serial /O
ports, 6 timers/counters, 20 mA current loop, and a
programmable cassette interface

FOCUS ... onits

FOCUS eee ONITS

EXTRAORDINARY SOFTWARE

Chaice of two ‘Universal’ 6809 Disk Operating Systems

supported by many companies: FLEX ™ or OS-9™

Extended Floating Point Disk BASIC
Interpreted and Compiled

Text Editor and Macro Assembler

Full feature MicroMon dasbugging monitor

Built-In Word Processor

VERSATILE EXPANDABILITY

[EEE-488 Bus Controller option for instrumentation
Supports multiple 8" diskette drives

PASCAL, FORTH and other high level programming
languages are avalilable

Complete Application Packages are available from many
software sources

Add-on Hardware Includes: Date/Time, Opto-Isolators,
Stepper-Motor Controller, A/ID and D/A, RAM and EPROM
Memory, and others from several manufacturers

FOCUS ... on YOUR

APPLICATION REQUIREMENTS

FOCUS provides a completely integrated system of
hardware and software, so that you can concentrate on
your application requirements

ON THE 6809 MICRO
WORTH SWITCHING FOR

THIS IS

FOCUS

$3495%
VYery Complere

See us at the West Coast Compuler Faire
Booths #1629 and #1631
March 19-21

THE

34 Chelmsford Street

Chelmsford, MA 01824
Phone: 617/256-3649 Telex: 955318 INTL DIV

* Licensing arrangement for FLEX and 0S-8 pending. Please contact The COMPUTERIST, Inc. for further details.
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Get more out of your Apple
with the MICRO on the Apple series.

VOLUME 2—
just released!

You liked Volume | —You’ll love
Volume 2!

More than 40 new programs on
disketie to help you get more from your
Apple:

® Machine Language Aids

® [/O Enhancements

® Runtime Ultilities

® Graphics and Games

® Hardware and Reference Infor-

mation

MICRO’s new book for Apple users
lets you:

1. Speed up machine langnage pro-
gramming using S 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 | & 2
provide more than 60 programs on

diskette for less than $1.00 each. No

need to type in hundreds of lines of code.

MICRO - The 6502/6808 Journal

NICRO

on the Apple

Volume 2 INCLUDES

DISKETTE

Please allow 4-6 weeks for surface mail delivery.

Massachusetts residents add 5% sales tax.

No. 46 — March 1982
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iIt’s All 1°s and O’s

Much of this month's recreational page
consists of exercises in Boolean alge-
bra. To learn more about Boolean
algebra, consult this montb's Tech-

Andrew Mossberg of North Miami
Beach, Florida, sent in this list of secret
machine instructions:

nical Data Sheet {pages 121-122) and AH Scatter Deck
Marvin De jong's article '‘Beginning BAH Branch And Hang
Boolean: A Brief Introduction to BBBF  Branch on Bit Bucket Full
Boolean Algebra for Computerists’’ BCE Branch on Chip box Full
(MICRO 22:29). BF Blow Fuses
BOHP  Bribe Operator for Higher
Priority
BSST  BackSpace and Stretch Tape
CUN Cancel all User Numbers
EMW  Emulate Maytag Washer
ERD Eject Removable Disk
Each column represents the truth EXOI E)l(ec_utc Operator Immediately
table for onme of the simple Boolean IA I _oglcal And
operators (AND, OR X(gR NAND KCE Kill Consultant on Error
NOR). Fill in the missing I's and 0'S yviR  Mova. iy e
and name the functions. See technical PDM Play Drum Memory
data sheet (page 122) for answers. PLSC  Perform Light Show on
Console
: PS Print and Smear
t
Function RBP Read Print and Blush
RCASD Read Card And Scramble
as [T [ [ T | peac
RFSC  Read Feed and Shred Card
1
Il o O v 0 RIG Read Inter-record Gap
RSD Read and Shuffle Deck
1 0 O o 0 0 RWRT Read While Ripping Tape
1 SD Scatter Deck
o1 O 0O o O SPD  SPin dry Disk
1 SSD Seek and Scar Disk
0 0 0 . O] UER Update and Erase Record
Circuit Puzzle
w
’_—.———-
A W Y
AND X XOR
B »—
W
¢ X z
X NAND
D

What is the result if inputs A, B, C, and D are all 1's? All 0's?

How many of the 16 possible input combinations result in an output (B) of 02
(Hint: Set up a table with the inputs, intermediate results, and final result in separate columns.)

Harold Mathias of Southfield,
Michigan, sent us this limerick:

A MICRO subscriber named Tweed

Taught his microcomputer to read.
Now the damn machine
Won't give up the magazine

Though he does beg and plead.

Border

Rules and Hints: Combine the eight
bits preceding each alphabetic separa-
tor with the eight bits following the
separator to form a single 8-bit logical
result which represents one ASCII char-
acter. The alphabetic separators stand
for the following logical operations:
a=AND, o0=0R, x=Exclusive OR,
pna=NAND, and no=NOR. For exam-
ple: 11010110a01011100 would AND
the two values and get as a result
01010100, which is the ASCI code for
the letter T. To make life easy, this
month’s message starts in the upper
left comer. The / does not count for
anything. It simply separates the in-
dividual values.

For answers to Border and Circuit
puzzles, see page 103.
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Exciling, new games Inleraciive ianguago

* Eg:y 10 Ii)m wilh 80 . powerrch b ] vic PET/CBM
a Doubls densily grapnics, lasge number display. sournd®
[ plet g ncluding - Spacewar, Anti, UF.O, Maze
a PETICBM version ot OLDINEW!4.0 ROMs and 8K ol memory
« VIC version has zolot and enhanced sound ireq 3K mermory expander)

» Compienensive 50 page manual US & CANADA FOREIGN
VIGIL for PETIVIC wid games on cassel(e (diskette adg $3 001 $35 o $40
VIGIL Uses's Manual [relundable wifh soflware ofaer $10
VIGIL D! Listing (6502 A L $25 .

TiNY BASIC COMPILER - BET

A 1tue compifar 1hat 1urms your BASIC propram in1o las! macnine cote = ~
o Subsel ol PET BASIC compites 10 6502 machine code Reg only BX memory o 5
a Has lull Ngating point Capabilings and lunclions ~-
a Compiter isting available witn 18K varsion unciuded)

$12

A STATISTICAL ANALYSIS
AND FILE MAINTENANCE SYSTEM
FOR THE APPLE I MICROCOMPUTER

As a Subset Language of P-STAT™ 78,

o Can 1080 compilied maching CCUe anywhere in memofy

o] e (200 $3.00 tor disksliey US & CANADA FORLIGN A
TINY Basic Compiler OLDINEWIA 0 AOMS/S032 wilk 8K memary $25 330 m—— A-STAT™ 79 computes:
TINY Basic User's Manual {relundable wilh sgliware orderi L) 37 .
P ] FREQUENCIES
reraaseit ) usens Tiny Pascal \/ BI-VARIATE TABLES . CHI SQUARES
Siruciured Janguage alfernalive 1o (C lor PET or APPL mclude CORRELATION MATRI
» LINE EDITORA creales. modifies and mainiaing scurce language
& COMPILER conveits your source 1o an eveculania F.cade format MULTIPLE REGRESSION
« INTEAPRETEA . extcules compied Pcode. Fealures Suillin TRACE RES]DUALS
o CASEQF, WHILE-DO. IF THENELSE. REPEAT-UNTIL. FOR TO/OWNTO. PROC, FUNT —
» Grapnios version has more GRAPHICS PLOT POINT TEXT INKEY ABS. SOR ol APPLE PLOT INTERFACE
APPLE Ii has fores & hires.COLOR MGRAPHICS. HCOLOA. NPLOT. PDL and TONE - APPLE FILE CABINET I(NTERFACE
US ¥ CANADA FOREIGN [Te) g : FILE SORT
TINY Pascal PLUS GRAPHICS PET 32K NEW4 0 ROMS/B012rdiskeite 350 455 (=] |
TINY Pascal PLUS - GRAPHICS PET 32K NEWI4 0 ROMSIB032Icasserte 155 360 < oy AQGREGATION
TINY Pascal PLUS  GRAPHICS APPLE |l 48K ano DOS 3.2/3 3 :g? ii; c (-, AEPOAT WRITINQ
TINY Pascal NON-GRAPHICS PET 16K:32K NEW:4 0 AOMS dishalle 5
TINY Pascal NON ORAPHICS PET 16KI32K NEVWA G ROMS cassette  $40 s | w0® COMPLETE TRANSFORMATION LANGUAGE
TINY Pascal User's Manual (relungadie wiln soltwarg order! $10 $32 [ 4 = o READS V|SICALC FlLES
VINY Pascal 6502 interpretar Listing-GRAPHICS version .. 35, 530 g % B ASTATTM 79
PIPER-THE MUSIC MACHINE Lo, 0 Uses Standard DOS Text File and EXEC's
Mare's the simpiest way yel 1o compose, conttuct and play music on yewr VIC/PET 8 ~ 0 ] 48K VBI’SIO!’I — All programs in Applesoﬂl“"
Comaplete music capabitlity — play all note values, list ang edil your music, x a G ™
e85ily handles repeals anad resis. Written in 1ast machine language. Incluces 3] R . . .
sample compositians and manual VIC versian does nof require additional mamory. g ‘g @ (0] A-STAT™ 79 is available from:
PET version requires extaraal CBZ speaker i)
LS & CANADA FOREIGN SE N ROSEN GRANDON ASSOCIATES
PIPER of PET/VIC on casselle (add $3.00 lor disketle). .. sgﬁf’ . :3? 3 ‘3 w 7307 wh"“or SthO'
PIPER User's Manual (refundabic wilh seftware order] o o
PIPER 6502 Assembly Listing. i Y ea 28, 530 5 Tampa, Florida 33817
! = 813) 985-4811
PET MACHINE LANGUAGE GUIDE ™ (813 1 %
Now 1N its ninth prinfing. Learn Ine nidden talents of your OLD, NEW or 4.0 ROM ~ A-STAT™™ 79 on disk with 80-page manual... $145.
PETICEM wiin 1S casy (6 follow manual. Details 30 of the PET's °"gu";'32‘5‘&ﬁ
US & CANA
e 1) tM Ig a lrademack of the le Computer (nc.
PET MACHINE LAGUAGE GUIOE tor OLD. NEW or 4.0 ROMS. , . i - — 11 -STAT :1" 78 is a trademark of P AT Inc.. Princelon, N.J.
. A-STAT Im 79 is copyrigh M. Grandon, Ph.O.
Orders prepaid in U.S. Dollars, VISA, MC, ACCESS, aic. Prices include postags. s copyrighted by Gary G

mméi?EEN :
. MIXER tam

Double: Density HOR SCREEN MIXER is a set of three modules for APPLE-IL Highlight .
4 THIS Just plug-in these modules to your Apple-II, and you will |
have the Apple-II with more features you could not expect
At et NORMAL

TEXT SCREEN MIXER provides: HALF
®The mixed screen of any two of screens avaljlable for the
Apple-IL Please note that all of HGR, LGR and Text screen INTEMNSITY
has two pages. The mixing is done with hardware, not like
/ Hi-Res Text Generater Programs, thus you need no software
and the scroll speed is noil reduced. Also, you can scroll
the text without any effect to the graphic patterns.

@®The Double Density High Resolution Graphics. Yes, you
THIS ls TEXT can plot 580 dots in one line, You have only 280 daots in one
line on ordinary Apple-ll, (Software is required)

®O0ne of the most advanced character display. Besides
Normal and Inverse characters which are already bullt-in
you will have the cholce 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
(Software is included)

. Over Write
$60 Introductory price >$')‘0

Offer ends Apr. 31, '82

Hi-Res Graphics+Text

Half Intensity

cu m SM Dealers inquiries invited.
For more information call or write to ASTAR INTERNATIONAL CO.
WORO WIDL COMPUIIR SUPIR SHOY i

5676 FRANCIS AVE,, CHINO, CA 91710 Phone 714-627-9887 I
Apple-Il {8 a registered trademark of Apple Computer Inc.
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Next Month in MICRO

6809 Feature

Our April issue will cover 8502 to 6809
program translation, the FLEX operating
system, and enhancements to Percom Data’s
CBUG monitor for the Radio Shack Color
Computer. The PET Vet column will cover the
role of the 6809 in the SuperPET. And, our new
review department will make its debut with a
concentration on 6809 products.

PLUS...

¢ A Single Drive Copier in BASIC — Here's
a versatile disk copying program for OSI
C2-4P and C4P-MF systems.

* Applesoft Array Dump — This handy
debugging utility presents a “‘dump’’ of
current variable array values for Applesoft in
ROM.

¢ AIM User Device Arbiter — Expand the
AlM's user input and output ports. Up to 83
devices each with the User Device Arbiter.

e 7SEG — PET Giant Character Set — Use

¢ Programmable Reverse Video for the C1P

¢ Integer Cross-Retference Utllitles — This

A Real Tape Operating System — Learn
how to get the most out of your PET
cassette system, in terms of convenience
and reliability.

this routine to display alpha-numeric
characters in a large, seven-segment display
on the screen.

— This article provides instructions for
adding 100% programmable reverse video,
character by character. It also offers
programming hints for highlighting your
graphics listings or games.

article and the accompanying program
confront the task of generaling a complete
cross-reference table for Apple Integer
BASIC programs.

20% OFF

Your money goes farther when you sub-
scribe. During the course of a year, when you
subscribe, you save 20% (in the U.S.).

Pay only $24.00 ($2.00 a copy) for 12 monthly
issues of MICRO sent direclly to your home or
office in the U.S.

MICRO

34 Chelmsford Street
P.O. Box 6502
Chelmsford, MA 01824

Please send me MICRO for __ 1 year __ 2 years
NOTE: Airmail subscriptions accepted for 1 year only.

Check enclosed $

Charge my VISA account

Mastercard account
No.
Expiration date

Name
Address

City/State

MICRO - The 6502/6808 Journal

More MICRO for Less Money

When You Subscribe

But on the newsstand — if you can locate the
issue you want — you pay $30.00 a year ($2.50
a copy).

Special Offer — Subscribe for 2 years ($42.00)
and get 30% off the single issue price.

Subscribe to MICRO today.

Subscription Rates Etfective January 1, 1982

Country Rate
United States $24.00 1 yr.
42.00 2 yr.

Foreign surface mail 27.00
Europe (air) 42.00
Mexico, Central America, Mid East,

N. & C. Africa 48.00
South Am., S. Afr., Far East,

Australasia, New Zealand 72.00

* Airmail subscriptions accepted for only 1 year.
For U.S. and Canadian 2-year rates, multiply by 2.

Job Title:
Type of Business/Industry:
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The_sxtendecLBasic for your Apple.

APPLE SPICE

ALL YOU NEED TO EXTEND
YOUR APPLESOFT BASIC.

APPLE SPICE is a set of fast,
assembly language routines that alleviate
some of the drudgery of writing programs
in Applesoft BASIC. APPLE SPICE allows
you {0 concentrate more on your program
logic and less on things like “prettifying"
the screen and detecting keyboard entry
errors. APPLE SPICE also greatly ex-
pands Applesoft’s capabilities by adding
features found in many larger BASICs
such as PRINT USING, STRING SEARCH
(INSTR), IF-THEN-ELSE, and LINE INPUT.

dventur€

INTERNATIONAL
A DIVISION OF SCOTT ADAMS, INC.
BOX 3435. LONGWOOD, FL 32750 = (305) 862-6917

By: Corey Kosak & David Fox

s Easy-Patch - No machine language knowledge
Beginners can use it.

e Excellent tutorial step by step manual. Written
in easy to understand English.

APPLE SPICE is not copy protected. You
may inciude APPLE SPIGE in your commercial
programs without additional charge. Just men-
tion you used APPLE SPICE on your title screen
and in your documention.

APPLE SPICE comes with a clearly written
bands-on manual (52 pages) that explains every
feature in detail. All of the examples listed in the
manual are included on the APPLE SPICE
diskette, as well as some user-frlendly pro-
grams that make it a snap to change APPLE
SPICE'S parameters and to reiocate APPLE
SPICE to where YOU want it in memaory.

042-0138

APPLE 2 DISK 48K

“Let your Apple 1l take care of the
details so you can just program!”

AVAILABLE FROM YOUR FAVORITE DEALER OR
CALL TOLL FREE (800) 327-7172

SHIPPING & HANDLING EXTRA, PRICES SURJECT TO CHANGE
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HUNTINGTON COMPUTING
N Y\ % AN B AN ONE OF THE WORLD'S LARGEST INVENTORIES 24 NSNS
Great Grandma
Huntlngton said:

“Always buy your computer

media at a diskcount.”
And boy, do we ever lét you

‘EL

do that!
DISKS for APPLE®
Elephant .......... $24.99 box
Maocell . . . oo i oo $36.99 box
Verbatim Datalife . . .$28.99 box
Bysan ............ $49.99 box
, Software for Apple®
Hodgepodge ............ $17.99 MidnightMagic............. $31.39 Neutrons ................526.89
Utility City ............... $26.49 RasterBlaster.............. $25.39 Photar .................. $26.89
Bug Attack .............. $26.89 Castles of Darkness ........ $31.39 Soft70 .........c..iivnnnn $44.99
The Game Show ......... $35.09 TaxPreparer .............. $134.99 TimeZone ............... $87.89
Home Accountant ........ $67.39 General Manager ........... $89.89 The Dictionary ........... $87.89
Torax .....ccovvenvnenan $22.39 RoachHotel................ $31.39 LISA ......cciiiiiiinanns $67.89 |
Volcanoes ............... $44.49 SUICIAR cs vovie s cummn s wans $26.29 u
k “9‘ " ’¢‘ E
N - Understand Computer
N Youreolf Z-Card ....... SETRRRTES $199.77 Kirhanae )
A | _ Kaga 12"’ Gr. Monitor ...$199.00 |° Borhythms R
‘ Six great programs lo test e Loan Amoritization
L yourseli. Packed with infor- P|E Word Processor..... $99.77 e Weather Predictor ‘
n mation. An outstanding (Specity version) e Calorie Counter ‘
“buy. (Apple®) on disk. o Much more on disk u
\| SuperScrlbe H........... $99.77 for Apple* 5
{ $24.99 PaymarLCA............. $29.69 $24.99 i
i VisiCale ............... $149.00 N :
E We Also Carry PET®, Atari®, and TRS-80® y
U Call Toll-Free 800:-344-5 106 (outside California) ¥,
‘ HUNTINGTON COMPUTING We take MasterCard, American Express or VISA (inciude card # and Ng |
e o bt e gy BSOS S . Sy B
Corcoran, Caliloria 83212 O57 i5-a regislerue ademan. o rgwar I
oreign Orde KRR 7 caroe or make i wi yansters ot Secury Facte S o 1)

m Foreign Orders 209-992-4481

In California 800-692-4146 Outside Cailt. 800-344-5106 catalog. Prices subject to change without notice.
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