


WHY THE MICROSOFT
RAMCARD MAKES OUR SOFTCARD
AN EVEN BETTER IDEA.

Memory — you never seem to have quite applications like the Peachtree Software account-
enough of it.  ° : ing systems. VisiCalc™ and other Apple software

But if you're one of the thousands of Apple packages can take advantage of RAMCard too.
owners using the SoftCard, there’s an economical And RAMCard gives you the extra capacity to
new way to expand your memory dramatically. develop advanced programs of your own, using the

16K ON A PLUG-IN CARD. SoftCard and CP/M. Even with the RAMCard in

Microsoft's new RAMCard simply place, you can still access your ROM BASIC

" and monitor routines.
plugs into your Apple I1® and adds 16k
bytes of dependable, buffered JOIN THE SOFTCARD
read/write storage. FAMILY.

Together with the SoftCard, i e The RAMCard is just the
the RAMCard gives you a 56k : : ‘ latest addition to the SoftCard
CP/M@® system that’s big enough - ChaTesie SeEJEEEELEEE  family — a comprehensive sys-
to take on all kinds of chores that ‘ Zrele= : ® tem of hardware and software
would never fit before (until now, . i i == that can make your Apple more
the only way tto %et this mpl‘JChl Pl o =A== versatile gndgowen‘ul than you
memory was to have an Apple L [ TOC D ATl ever imagined.

Language Card ins}alled). - G Your Microsoft dealer has all

GREAT SOFTWARE: - : o == the exciting details. Visit him

1 g B s : ‘ soon, and discover a great idea
Youvsllitsr: gggilmocgjdlgldks. ol b ;’ that keeps getting better.
SoftCard, you can tackle large- i o - Micro:g;;é:ﬁr;frhmuervc;oducts
scale business and scientific | Lt . Bellevue WAPQBOOX
computing with our COBOL and - 206-828-8080
FORTRAN languages. Orgreatly = & it e :
increase the capability of CP/M | palpuis T B SR

trademark of Apple Computer Inc. Z-80 is a

registered trademark of Zilog, Inc. CP/M is a
registered trademark of
Digital Research Inc
VisiCalc is a registered
trademark of Personal
Software, Inc. Microsoft
Consumer Products is a
division of Microsoft, Inc.
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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 aluminum mainframe cabinet with back panel cutouts to conveniently connect your terminals, printers, drives, monitors,
etc. A 3 position keyswitch lets you lock out the reset switch. The power supply features a ferro-resonant constant voltage transformer 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 two
5 %’ drives (yes! even a Winchester) that can be installed in the cabinet. The Mother board has fifteen 50 pin and eight 30 pin slots to give you the most room for expansion
of any SS50 system available. 11 standard baud rates from 75 to 38.4K are provided and the |/ 0 section has its own extended addressing to permit the maximum memory
address space to be used. The 2 Mhz 6809 CPU card has both a time of day clock with battery back-up and a 6840 programmable timer. It also contains 1K RAM, 4
PROM/ROM/RAM sockets, and provides for an optional 9511A or 9512 Arithmetic Processor. The RAM boards use high speed, low power STATIC memory that is fully com-
patible with any DMA technique. STATIC RAM requires no refresh timing, no wait states or clock stretching, and allows fast, reliable operation. The system includes a 2 port
RS232 serial interface and cables. All GIMIX boards use gold plated bus connectors and are fully socketed. GIMIX designs, manufactures, and tests in-house its complete
line of products. All boards are twice tested, and burned in electrically to insure reliability and freedom from infant mortality of component parts. All systems are assembled
and then retested as a system after being configured to your specific order.

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

With #58 single density disk controller .. ... ... i $2988.59
With #68 DMA double density diskcontroller. .. ... ... $3248.49
to substitute Non-volatile CMOS RAM with battery back-up,add .. ... ... .. e 300.00
for 50 Hz export power supply Models, add . ... ... ..o e 30.00

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

5 % DRIVES INSTALLED IN THE ABOVE with all necessary cables

SINGLE DENSITY DOUBLE DENSITY
Formatted Unformatted Formatted Unformatted >
40 track (48TPI) single sided 199,680 250,000 341,424 500,000 2 for $700.00 Chart shows total
40 track (48TPI) double sided 399,360 500,000 718,848 1,000,000 2 for  900.00 capacity in Bytes for
80 track (96TP!) single 404,480 500,000 728,064 1,000,000 2 for  900.00 2 drives.
80 track (96TPI) double 808,960 1,000,000 1,456,128 2,000,000 2 for 1300.00

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

(Software:and drives notiNCIUAEAY . . «xus s iswmimesmssismswssnsmeeme s smsBya s @t s mi sy i asuemesgemis sae $3798.39
to substitute 128KB CMOS RAM with battery back-up, @dd. .. ... ... it e 600.00
for each additional 64KB NMOS STATIC RAM board, add . . . .. ... ... . i 639.67
for each additional 64KB CMOS STATIC RAM board, add . ... ... oot 988.64
for 50'Hz export power SUPPIV @A s sy sa s smn oo v s mimm o5 s s wiRa B 55 555 GAEE 5§ 86 ARG S 53 56 BB S 6 6 8 U W e BT e e 8 P B e § d A E 30.00

NOTE: UNIFLEX can not be used with 5" minifloppy drives.
GIMIX has a wide variety of RAM, ROM, Serial and Parallel /0, 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 contact GIMIX so we can
change this.) A representative group of GIMIX users includes: Government Research and Scientific Organizations 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. Universities: Carleton, Waterloo, Royal Military 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
Africa, Germany, Sweden, and in the U.S.; GTE, Becton Dickinson, American Hoechst, Monsanto, Allied, Honeywell, Perkin
Elmer, Johnson Controls, Associated Press, Aydin, Newkirk Electric, Revere Sugar, HI-G/AMS Controls, Chevron. Computer
mainframe and peripheral manufacturers, IBM, OKI, Computer Peripherals Inc., Qume, Floating Point Systems. Software
‘houses; Microware, T.S.C., Lucidata, Norpak, Talbot, Stylo Systems, AAA, HHH, Frank Hogg Labs, Epstein Associates,
Softwest, Dynasoft, Research Resources U.K., Microworks, Analog Systems, Computerized Business Systems.

GIMIX Systems are chosen by the Pros

TO ORDER BY MAIL because of quality, reliability and features.
SEND CHECK OR MONEY ORDER OR USE YOUR VISA OR MASTER CHARGE. Please allow 3 weeks for personal checks 10 clear.
U.S. orders add $5 handing if order is under $200.00. Foreign orders add $10 handiing if order is under $200.00.
Foreign orders over $200.00 will be shipped via Emery Air Freight COLLECT. and we will charge no handiing. Al orders must be prepaid in U.S. l ImIX|nC_
funds. Piease note that foreign checks have been taking about 8 weeks for collection so we would advise wiring money, or checks drawn on a
bank account in the U.S.. Our bank is the Continental lllinois National Bank of Chicago, account #73-32033 Visa or Master Charge also accepted
GIMIX INC. reserves the right to change pricing and product specifications at any time without further notice. The Company that delivers
are registered trademarks of GIMIX Inc. Quality Electronic products since 1975.
L g ool ol 1337 WEST 37th PLACE, CHICAGO, IL 60609
other BIMIX compatible software (312) 927-5510 ¢ TWX 910-221-4055
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from SubLOGIC...
quality software
foryourApplell.

A2-3D1

GRAPHICS FAMILY - state-of-the-art

3D graphics. Define 2D or 3D wire-frame objects in any
size and orientation, from any perspective. Variable field
of view, color or hi-res (280 x 192) line generation,
object instance nesting, and independent object
manipulation. Graphics Editor lets you add 3D text to
your scene, superimpose 2D text labels in upper- or
o L = lower-case, and record your entire presentation for
§§§s L gg‘:ﬁgg Ll playback. BASIC interface included to aid development
e of your own control programs. DOS 3.3, 48K, 3 disks,
$119.85.

A2-3DA

SATURN NAVIGATOR - Ahires 3D

adventure simulation of a space flight from earth to
Saturn. Maneuver your ship into orbit around the ringed
planet, rendezvous with the Saturn space station.
Available as a‘complete package or as an adjunct to the
A2-3D1 graphics package. Applesoft 48K disk. A2-3DA
$34.95. A2-3D/A (requires A2-3D1) $24.95.

4
) 3

o 7.
e

m X

SPELL MORDS 60F 6
INSTRUCTIONS
HOM TO READ CORRECTIONS A2-ED1

Procession o cmm WHOLE BRAIN SPELLING

: A colorful program that helps develop internal
visualization skills forimproving spelling. Available in
the following word-list categories:

MAIN (8 —adulty SECRETARIAL

oo 1o pxemcise e SCIENTIFIC  FAIRY TALE
b e MEDICAL A CHILD’S GARDEN OF WORDS (preschool - 8)

DOS 3.3, Applesoft 48K disk, $34.95.

~ = LETTER RNISSING

See themtoday

at your dealer . . . S I |
Communications Corp.

713 Edgebrook Drive
Champaign, IL 61820

brochures of most products listed here are available on request. (217) 359-8482
Telex: 206995

or for direct orders add $1.50 and specify UPS or first class mail. For the A2-
3D1 Graphics Family add $3.00 for UPS or $6.50 for first class delivery. lllinois
residents add 5% sales tax. VISA and MasterCard accepted. Descriptive

“Apple” is the registered trademark of Apple Computer Inc.
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/0 ENHANCEMENTS

9 Disk to Tape Backup Utility. ................... .. Richard Merten

Save money by using cassette tapes for backup

13 AIM User Function Dispatcher...................... Joel Swank

Overcome AIM'’s limitation of three user-definable keys

Add a VIA and Speech Synthesizer

19 totheColorComputer.. ~. .. . . .. ... ... William C. Clements, Jr.

Add 8-bit bidirectional I/O ports to your Color Computer
A Sequential File Handler

206/ "tora Disk-BasediOSIsi: o - -l i Mark and Chris Johnson
This file handler is written in BASIC and easily implemented
APPLICATIONS
31 Face Synthesizer for PET........................... David Heise

Create an animated face on the PET’s screen

40 A Low-Cost Digitizer for the Apple. . .............. ... Jay Sinnett

Use a sheet of plastic to build this digitizer

45 AIM lEogiciTirainer =% 22 o Seien il SIEGE 4 JRen-s s o Larry Kollar

Test logic circuits and control 1/0 with this program

50 A Versatile Disk Label Printer. ... .......... ... .. . .. David Allen

Print different kinds of labels for one- and two-sided disks

54 Program for Inverting a Matrix. ... ................. Brian S. Flynn

Handy routine for math and statistical programs

PROGRAMMING LANGUAGES

63 BASIC, FORTH,andRPL. ... . ... . ... ... .. .. ... Timothy Stryker

Two established languages are compared to a newcomer, RPL

73 Ny RIEOTEfortthe RETE I i e Jim Strasma and John O’Hare

A machine-language PILOT, with screen editing

77 Microcomputer Interfacing: FORTH vs. BASIC. . . . Mark Bernstein

Programs to control a digitizer interface are compared

MACHINE-LANGUAGE AIDS

87 PRINT AT for OSI Systems. .. .......... ... ... ... ... Matt Asay
Routine for C1P, C4P, and C8P, plus hex object code loader
9 3 Symbol Table Lister forthe OSI. ... ... .. .. ... Rolf Johannssen

List symbol table generated by the C1P assembler
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COMMUNICATE !

“The Professional™ Series from ‘S

NEW Apple Il terminal software

e Z-Term “The Professional”™ by Bill Blue, for
Apple CP/IM*

o P-Term “The Professional”™ by Joel Kunin and
Bill Blue, for Apple Pascal**

e ASCIl Express “The Professional”™ by Mark
Robbins and Bill Blue, for Apple DOS**

Busmessmen

Do you have difficulty operating your printer when
connected to a time-sharing computer? Are files
you’re trying to download too large for your system
buffer? Does your host computer lose data when you
send files to it?

A. “The Professionals” incorporate printer ring buffers
which allow slower printers to accept data at their
own rates. Very large files are easily received by
periodically saving the buffer to disk. Unlike some
software which can lose data during disk saves,
“The Professionals” not only direct the host to stop,
but actually wait for it to respond before performing
the save. After a successful save, the host is
automatically directed to continue. This process
may be repeated indefinitely. Lost data during send
is virtually eliminated by the widest variety of send
options available in any communications software.
“The Professionals” ensure fast, reliable data trans-
fer of any valuable business information.

Authors

Does your line of work involve sending written
material to others? Are you a program author who
would like to send work in progress to a partner or
client and know that it arrived intact? What would
the ability to instantly send material or programs to
anyone at any time be worth to you?

A. “The Professionals” provide the ideal way to send
your articles, manuscripts, reports, programs and
technical documents to another computer with
phone line access. Now you can work WHEREVER
you want, and be assured that your data is sent to its
destination quickly and error-free. In fact, compared
to the fastest mail services, “The Professionals’ of-
fer immediate delivery and will save you the pur-
chase price in just a few uses.

Students

Q. Are you bothered by limited access to your school’s
existing terminals? Would you like to be able to do
your school assignments at home at your own con-
venience?

A. “The Professionals” allow you to access virtually
any dial-up school or college computer system over
standard telephone lines. This means no more
waiting in line for an available terminal or hassles
with malfunctioning school equipment. You can
even prepare term papers or reports while off-line
and send the completed work to the school com-
puter for final printing. Best of all, you can work from
home at the times most convenient for you.

Tlme Share Users

Are you tired of wasting time and money sending or
receiving files with inadequate, poorly designed
software? Do you find yourself manually performing
the same lengthy log-in procedures over and over
again? Would you like to automate these procedures
for yourself and others?

A. “The Professionals” allow you to send files which
have been prepared in advance. They may then be
transferred at any time, as quickly as possible —
even to several different systems. No time is
wasted reviewing information while on line; data may
be captured by your computer or printer (or both) to
be evaluated later at your convenience. These fea-
tures assure minimum on-line time and therefore
minimum on-line cost.

“The Professionals’ introduce macros that are more
sophisticated than anything previously seen incom-
munications software. These ‘“hand-shaking’” mac-
ros allow you to perform complete multi-stage log-on
sequences automatically; all you do is specify the
system to be called. This eliminates sign-on errors
and greatly simplifies operation of the entire system,
‘not only for you, but for other less skilled operators.

Bulletm Boards

Would you like to be able to take advantage of the in-
formation featured on local bulletin boards and infor-
mation services such as The Source, CompuServe,
Dow Jones, and others?

A. “The Professionals” open the world of modem com-
munication networks to you. There are already
thousands of these systems and networks in use na-
tionwide. “The Professionals” provide an ideal way
of accessing these systems. All 80 column boards,
external terminals (even the 40 column screen), and
currently available communications devices are fully
supported, including the Hayes Micromodem Il and
Novation Apple CAT. All standard baud rates — 110,
300, 1200 and others — are fully supported; BAUDOT
too, if your computer is equipped with the Apple CAT
modem.

Clubs

Are there other Apple owners with whom you would
like to exchange programs or files, but have been
unable to do so because of limitations imposed by
the software you now use?

A. Any two Apples equipped with “The Professionals”
can transfer ANY type or size file with complete error
checking and correction. All of “The Professional”
packages are fully conversant with each other and
operate almost identically. For the first time ever,
you can transfer compatible files to an operating
system different from yours — error free!

“The Professional” Series - Excellence in Apple

Communications Software
southwestern

_) data swvstems™

*CP/M is a trademark of Digital Research.
“*Apple is a trademark of Apple Computers, Inc.

P.O. Box 582-M Santee, CA 92071 714-562-3670
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4 ‘ )

% )

The yachts on our cover this month are
sailing off British Columbia in the race
for the World Championship. Advanced
graphics capabilities make computers an
excellent tool for sail designers, allowing
them to simulate the performance of a
proposed design and make adjustments
that optimize performance.

Our cover graphic shows the sail and
spar plan of the yacht America, which
won the Royal Yacht Squadron Cup from
the British in 1851. The America's
design stunned the yachting world of the
time and completely outclassed the
competition. Computers have since in-
creased the pace of creative innovation.

Cover photo: Brian Dowley Photography
26 Peverell St.
Dorchester, MA 02125
617/288-1530

s published monthly by:
MICRO INK, Inc., Chelmsford, MA 01824
Second Class postage paid at:
Chelmsford, MA 01824 and additional
mailing offices
USPS Publication Number: 483470
ISSN: 0271-9002

Send subscriptions, change of address, USPS
Form 3579, requests for back issues and all
other fulfillment questions to

MICRO

34 Chelmsford Street

P.O. Box 6502

Chelmsford, MA 01824

or call

617/256-5515

Telex: 955329 TLX SRVC

800-227-1617

Subscription Rates Per Year
u.s. $24.00
2yr. / $42.00
Foreign surface mail $27.00
Air mail:
Europe $42.00
Mexico, Central America,
Middle East, North Africa,
Central Africa $48.00
South America, South Africa,
Far East, Australasia,
New Zealand $72.00

Copyright© 1982 by MICRO INK, Inc.
All Rights‘Reserved
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Editorial

It was exactly one year ago that MICRO
ceased to be exclusively about the 6502
microprocessor and its large family of
products. I wrote a four-part series en-
titled ‘‘It’s Time to Stop Dreaming,’’
which examined the new 6809 micro-
processor from the point of view of a
6502 devotee. Since then I have become
personally much more involved with
the 6809, by choice, and the 6809
world has expanded and matured in
many ways.

On the personal side, MICRO is just
one of my activities. I also have a com-
pany, The Computerist, Inc., which for
many years has been actively develop-
ing, manufacturing, and selling prod-
ucts for the 6502, especially expansion
boards for the AIM, SYM, and KIM
microcomputers. About the time we
decided to cover the 6809 in MICRO,
we had also decided to have a 6809 as
an option on our new Flexi Plus multi-
purpose expansion board which was in
the final stages of development. Well,
the ‘option’ turned out to be the most
significant part of the new product, and
since last June I have been very actively
involved with the 6809. I am no longer
the 6809 ‘novice’ I was then. I strongly
urge all programming-oriented readers
to become acquainted with this device.
It has many features which make it a
dream to use.

Of greater significance to the
MICRO reader is the 6502/6809 explo-
sion. There are several strong points at
which the 6502 and 6809 interact.
There are now at least two companies
making devices to plug into your Apple
II to permit it to run a 6809: The Mill
by Stellation II and the Excel-9 by ESD
Labs. Both processors are standard
equipment for the Commodore Super-
PET. The Computerist FOCUS system
can run with either processor. And the
Synertek SYM-1 has a simple 6809 con-
version board.

But, exciting as some of these prod-
ucts are, the real significance lies in the
software. Almost every 6809 system
made will run either the Technical
Systems Consultants’ FLEX, or the
Microware Systems Corporation’s
0S-9, or both. These two operating
systems provide the ‘glue’ which holds

MICRO - The 6502/6809 Journal

the 6809 world together. Unlike the
6502 world which developed a totally
different operating system for each
product, the 6809 world has generally
accepted these two systems as the
starting point for development. The
Mill already offers OS-9 and the Excel-9
runs FLEX. Versions of these are
available now (or very soon) for the
TRS Color Computer. The result is that
there is a large population of software
which will run on virtually any 6809
system. If you are a purchaser of soft-
ware, this means that there are more
high quality packages available than
would be the case if each machine were
different. If you are a developer of soft-
ware for sale, imagine your new pro-
duct having this diverse population of
computers and users as a market.

If you become convinced that it is
worth upgrading your existing equip-
ment or even investing in a total
6809-based system, what about all of
the software you have already written
in 6502 assembler? At least one com-
pany, Frank Hogg Laboratory, is
already offering a program to translate
6502 code into 6809 code, and others
will probably follow. Once you have
your 6809 going, if you ever require
6502 code again, there are several
6809-based cross assemblers available
which will support the 6502.

If you have written the bulk of your
software in BASIC, Pascal, FORTH,
COBOL, or C, then life is even easier.
All of these languages are fully sup-
ported in the 6809 world, and generally
in more sophisticated packages than
their 6502 brethren (reflecting in part
on the superiority of the 6809 in
writing position-independent code,
using multiple stacks, 16-bit index
registers, and so forth).

I believe that inherent superiorities
of the 6809, the systematic develop-
ment of the general operating systems,
and the overall quality of the hardware
and software that is being offered will
make the 6809 a very significant device
in your microcomputing future —
whether you buy one or not! Therefore,
MICRO will continue to provide you
substantial information about the 6809
and the family of products which are
developing around it.

e~
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New Publications

Mike Rowe

New Publications

34 Chelmsford Street
P.O. Box 6502
Chelmsford, MA 01824

Word Processors and Information Pro-
cessing, by Dan Poynter. Para Pub-
lishing (P.O. Box 4232, Santa Barbara,
CA 93103), 1982, 172 pages, 5% x 8%
inches, paperback.
ISBN 0-915516-31-4 $11.95
This book is designed to aid you in pur-
chasing equipment, products, and ser-
vices. It will help you determine what
your word processing requirements are.
Includes a product directory and a re-
source section.

CONTENTS: The Word Processing Dilem-
ma; What Is Word Processing And How Can
It Help Me?; The Parts of the Word Pro-
cessor: The Choices; Word Processor Func-
tions and Features; Let The Buyer Compare

How To Buy A Word Processor; The Price
and Other Costs; Appendix: For More Infor-
mation; Glossary Of Word Processing Terms;
Index; Colophon.

BASIC Programs for Scientists and
Engineers, by Alan R. Miller. Sybex
(2344 Sixth Street, Berkeley, CA
94710), 1981, 318 pages, 7 x 9 inches,
paperback.

ISBN: 089588-073-3 $14.95
A library of BASIC programs en-
countered in science and engineering
applications. Each program is explained
in detail.

CONTENTS: Preface; Introduction; A Note
on Typography; Evaluation of a BASIC In-
terpreter or Compiler; Mean and Standard
Deviation; Vector and Matrix Operations;
Simultaneous Solution of Linear Equations;
Development of a Curve-Fitting Program;
Sorting; General Least-Squares Curve Fit-
ting; Solution of Equations by Newton's
Method; Numerical Integration; Nonlinear
Curve-Fitting Equations; Advanced Applica-

tions: The Normal Curve, the Gaussian Er-
ror Function, The Gamma Function, and
the Bessel Function; Appendix A: Reserved
Words and Functions; Appendix B: Sum-
mary of BASIC; Bibliography; Index.

From Chips to Systems: An Introduc-
tion to Microprocessors, by Rodnay
Zaks. Sybex (2344 Sixth Street,
Berkeley, CA 94710), 1981, 551 pages,
7 x 9 inches, paperback.
ISBN: 0-89588-063 $14.95
A history of microprocessors, including
a discussion of its support components
and design. No preliminary knowledge
of microprocessors needed.

CONTENTS: Preface; Introduction; Fun-
damental Concepts; Internal Operation of a
Microprocessor; System Components; Com-
parative Microprocessor Evaluation; System
Interconnect; Microprocessor Applications;
Interfacing Techniques; Microprocessor Pro-
gramming; Assembly and High-Level Pro-
gramming; System Development; The

MICRO"

Future; Appendices; Index.
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DOTS/LINE

Double Density HGR

Hi-Res Graphics+Text

THIS IS TEXT

cosSmas

SCREENLL
MIXER

SCREEN MIXER is a set of three modules for
Just plug-in these modules to your Apple-II, and you will
have the Apple-II with more features you could not expect
till now----

SCREEN MIXER provides:
@®The mixed screen of any two of screens available for the
Apple-II, Please note that all of HGR, LGR and Text screen
has two pages. The mixing is done with hardware, not like
Hi-Res Text Generater Programs, thus you need no software
and the scroll speed is not reduced., Also, you can scroll
the text without any effect to the graphic patterns.
@®The Double Density High Resolution Graphics. Yes, you
can plot 580 dots in one line. You have only 280 dots in one
line on ordinary Apple-II, (Software is required)
@®One of the most advanced character display. Besides
Normal and Inverse characters which are already built-in
you will have the choice of Half-Intensity and Hilighted cha-
racters, And more, you may Over-Write or Over-Type any
character to other character if you want to do so!
(Software is included)

us"‘ Dealers inquiries invited,

5676 FRANCIS AVE,,

APPLE-IL

NORMAL

Highlight

NORMAL

HALF
INTENSITY

Half Intensity

Over Write

$6O MANUAL — $10.00, applied towards purchase.

(1)

WORLD WIDE COMPUTER SUPER SHOP

For more information call or write to ASTAR INTERNATIONAL CO,
CHINO, CA 91710 Phone 714-627-9887

Apple-II is a registered trademark of Apple Computer Inc,




Silicon Office: A Review

by Jim Strasma

Editor’s Note: Because of the size, com-
plexity, and significance of ‘‘Silicon
Office,”” we feel it cannot be covered
adequately in our normal ‘‘Reviews in
Brief”’ format.

Silicon Office
CBM 8096 and
8000 or higher
series CBM disk
drive. IEEE modem
and CBM or ASCII
printer optional.
$999.00
Bristol Software
Factory
P.O. Box 14
Horley, Surrey
England

Product Name:
Equip. req’d:

Price:
Manufacturer:

Silicon Office is the most significant
program yet written for any micro-
computer. It claims to handle the daily
computer needs of a small business
with a single program, and very nearly
does! Nothing remotely comparable is
available on competing microcomputers.
It may well become the Software Sensa-
tion of 1982, and a vast boost to Com-
modore sales. Already it is outselling
all other business programs in Europe,
where it has been available for six
months. This is in spite of a price tag
there of $1,600.

What is so special about Silicon Of-
fice? For one thing, it's the largest
single machine-language program ever
written for a microcomputer. It oc-
cupies 54K bytes, representing 27000
lines of source code. (Triple the size of
VisiCalc.) In return for taking nearly all
available memory space, Silicon Office
gives complete freedom in using both
drives of the disk unit.

Briefly, Silicon Office does three
things: 1) it is a database language —
the only one available on a microcom-
puter; 2} it is a word processor — one
with amazingly useful features; 3) it is
a communicating terminal. It is this
multi-functionality which makes it
worth nearly any price. Compared to
the cost of say, Jinsam 8.2, plus Word
Pro 4 Plus, and some sort of terminal
program, it'is a bargain.
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Gestalt psychotherapists teach that
the whole is greater than the sum of its
parts. This is certainly true of Silicon
Office. 1t is vastly more useful than
having three separate programs with
similar functions. Each of its modes in-
teracts with the others in very useful
ways. For instance, the report generator
is the weakest link in most database
packages I have used. In Silicon Office,
the report generator is the word pro-
cessor, which has full access to the en-
tire database at all times.

The first function of Silicon Office
is database management. In this role, it
is visibly the replacement for OZZ, the
company'’s previously best-known pro-
gram. (OZZ is probably best known for
its role in helping rescuers during the
MGM Grand Hotel fire. It was used
there to keep track of thousands of
guests.] OZZ had its faults, primary
among them limited record and file
size, single sort key, and fragile non-
standard file structure.

Silicon Office has overcome these
weaknesses. It uses standard Com-
modore relative files for data, and
opens and closes the disk file each time
a record is read. This makes it nearly
impossible to lose the entire file. To get
around the file size limitations of Com-
modore’s relative records and the 8050
disk unit, Silicon Office allows each
record to consist of up to six separate
relative records, allowing an effective
record size of 6+252 characters.

Most users, however, won’t need
records that large, due to the program'’s
ability to link up to six totally indepen-
dent files in meaningful ways. It is
what is called a Relational Database.
This makes it arguably the only true
database manager for Commodore
computers. To my knowledge, only
MDBS and DBase II for the S-100
market, and DB Master for the Apple
share this capability.

Why do you need a relational data-
base? Let me share an example from my
work. As pastor of a 370-member
church, I have 300 families to track,
each with one to nine members. I have
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tried over 20 database packages, and
every one required total duplication of
all information on each family in the
records of each family member. They
further required that every record have
exactly the same fields as every other
record. This makes no sense for a
church. A weekly record of attendance
and contributions isn’t needed for a
student a thousand miles from home.
And it is a horrible waste of time and
disk space to copy the same street ad-
dress into the records of ma, pa, and
each of six kids. Imagine the fun when
they move across town....

A relational database gets around
this problem by defining different
kinds of records for different situations,
and allowing them to be used together.
With Silicon Office, I now have three
basic record formats: one for each local
family, a second for each active mem-
ber, and a third for distant families.

Each family record contains a refer-
ence to the matching individual
records, and vice versa. Likewise, the
distant records include a number that
allows them to be merged in with the
family records for all-church mailings.
To expand the concept further, I could
add a further distinction between adult
and child records. Redundant informa-
tion, such as the town name is supplied
from a separate, disk-storable, variable
memory with Silicon Office.

File structures are easy to design, by
drawing them on the video screen.
Commodore-recommended forms edit-
ing standards are followed. Unlike
competing programs, Silicon Office
allows range checks and validation on
each field, and can be designed to allow
or prevent duplicate field data in a file's
primary sort key.

Like at least one competing pack-
age, CMD's The Manager, it also has
arithmetic functions, although more of
them and far better handled than in its
competitor. Among these, the most in-
teresting is DATE, which includes the
ability to calculate days between dates,
and already knows that 1982 isn't a
Leap Year. But Silicon Office goes one



crucial step further, a step that makes
it truly a new language. It allows
branching, the all-important IF state-
ment. (It is only the lack of this, in my
opinion, which keeps VisiCalc from be-
ing a language.) Silicon Office allows
up to a hundred database commands,
including IF and GOTO, to be pre-
programmed in a simple English-like
syntax. These commands can be saved
as a file, and also linked to almost any
effective program length.

As if that weren’t enough, Silicon
Office also includes true variables, 64
numeric and 26 string. They may have
names of up to 16 significant charac-
ters, and numeric precision of 14 digits.
It is even possible to program in user
input prompts for untrained operators.
The responses can be stored as variables.

Some of Silicon Office's other
database features are: the ability to
have tables in memory for data lookup;
subsorting from one field to another
when matches are found while sorting;
the ability to automatically create
records for a new file from the record
data of other files; searches for records
with field data within preset bounds;
and wild-card searches for arbitrary
strings of characters, either within par-
ticular data fields or throughout the en-
tire file. This last feature proceeds at
the previously unheard-of (in Commo-
dore circles at any rate) speed of 250
full-length records per minute.

Perhaps by now you have forgotten
that this package also includes a word
processor? Don't! It is not just another
word processor. This one extends the
state of the art, very obviously building
on the better features of its competitors
Word Pro 4 Plus and Wordcraft 80.

One of my chief complaints about
previously available word processors
has been the difficulty (or impossibility)
of linking text files too large to fit in
memory at once. I can’t use recent ver-
sions of Word Pro, for example, to
write sermons, simply because they
aren’t able to hold the full text of a
20-minute message at once, and link-
ing is too much trouble. But in Silicon
Office, the entire disk may be treated as
part of the text area. You pass from one
file to another, up to a maximum of
150-180 printed pages, by simply scan-
ning from ‘‘page’’ to ‘'page’’ of mem-
ory. There is sufficient buffering of text
that the disk access time is not
noticeable.

Like Wordcraft 80, Silicon Office is
based on the idea that ‘'What you see is
what you get.”” Formatted output can
be wider than the standard 80-column

screen up to a maximum of 125 col-
umns; both include horizontal scroll-
ing like that in VisiCalc. Text is for-
matted immediately on the screen.
However, unlike Wordcraft 80, this for-
matting is done immediately. There is
no chance for the typist to get ahead of
the word processor, or to have to wait
until what was just typed appears on
the screen. Inserts and deletes are done
at full-speed. Whole chapters may be
quickly inserted in the middle of ex-
isting text files.

Like the other programs mentioned,
Silicon Office justifies text. However,
it justifies within words, not merely be-
tween them as on the others, leading to
an extremely smooth appearance of
finished text. Even more important, it
is easily able to handle true multi-
column documents, in a single pass
through the printer. This makes it the
only Commodore-compatible word
processor suitable for newsletter for-
matting. Naturally, it also works well
with nearly any ASCI daisy wheel
printer, and can send any needed ASCII
sequence.

Another amazing feature of Silicon
Office (that has people in Europe
trading in dedicated word processors) is
its ability to perform truly complex
calculations of text data and format the
results, at print time. And we haven't
forgotten about the database manager,
have we? The word processor can use
any variable or field data anywhere in
the currently accessible data files. It
can even pause while changing data
diskettes. And if the printer fouls up, it
can restart from the top of any page.

Both the data manager and the word
processor handle ‘‘find’’ and ‘'change’’
tasks more intelligently than com-
peting programs. Matches are made
without regard to the case, upper or
lower, of the text being searched. But if
a change is made, the new text is made
to conform to the case of the replaced
text, even in words containing both up-
per and lower case text.

The communications capability re-
quires a Silicon Office at both ends of
the line. But within that limitation, it
is possible to do almost anything from
a remote terminal that could be done
locally, including sending every kind of
file used by Silicon Office.

Officially it is for the Commodore
4010 modem, which is now hard to get.
However, any RS232 modem should
work, if connected to the IEEE-488 port
via a bi-directional interface, such as
the TNW 2000.
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The sellers are obviously making
great efforts at support. Already
available is an application library that
includes the equivalent of five mega-
bytes of data file examples, including:
inventory, payroll, general ledger, job
control, and so on. There is also a sup-
port Hotline, a newsletter of user ap-
plications, and a videocassette training
course. There is also, thankfully, a two
year guarantee on the program, in-
cluding needed upgrades for such pre-
dicted events as Commodore's forth-
coming DOS 3.0 and hard disks. And
the manuals are just perfect. The train-
ing guide teaches all the essentials in
one or two hours, and the HELP screens
within the program reference a com-
plete and well-organized reference
manual. There is also a complete pro-
grammer’s reference section on file
structures, telling how to access them
from other programs.

What don't I like about Silicon Of-
fice? I can sum it up in one word — pro-
tection. With 4% man years of pro-
gramming effort in the program, I cer-
tainly appreciate why the Bristol Soft-
ware Factory doesn’t want the user giv-
ing away their program. However, they
only supply one spare diskette, and
have gone to great pains to be sure no
one copies it. Thus, if I trash a diskette,
I'll have to be extra careful with the
spare for the week or so it takes to mail
in the dead diskette and get back a
replacement. Also, I can’t make any
changes to handle special needs.

Having watched the throes of for-
eign DOS disk protection on the Apple
II for the past two years, I don't
welcome this first appearance of it on
the Commodore disk drives. Fortunately,
once Silicon Office is loaded, its disk-
ette may be safely filed away until the
next day (assuming nothing resets the
computer meanwhile.) On that basis,
with normal care, a diskette should last
a long time.

Since I'm quibbling, I may as well
mention that data files are stored in
screen codes and need conversion for
use in other programs. Fortunately, the
needed fixes are included in the manual.

Do I recommend Silicon Office?
You'd better believe I do! It is the single
best program I have ever seen!

For more information contact Asso-
ciated Marketing Systems, Inc., 55
Central Dr., Farmingdale, NY 11735.
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Disk to Tape Backup Utility

by Richard Merten

In this article the author
demonstrates ways to save
money on archives by using
cassette tape to back up and
restore every sector of a disk.

Disk to Tape
requires:
Apple Il or Apple Il Plus
48K, DOS 3.2 or 3.3
Integer BASIC in language
card or motherboard

This program for making backup tapes
is easy to use and will run with either
13- or 16-sector diskettes. It is short —
less than one page of machine language
and about 50 lines of Integer BASIC. It
also contains error checking routines
that alert you to problems from both
the disk and the cassette. An entire
16-sector disk can be sent to tape in
about 15 minutes. As many as four full
disks can be stored on a single C-60
cassette, or six on a C-90.

To transfer a disk to cassette, first
run the Backup program from a disk-
ette using the same DOS as the disk
that you are going to duplicate. (This is
important because the backup program
uses the RWTS routines in the Apple to
read and write information to the disk.)

The BASIC portion loads the
machine language routine then asks if
you want to save or restore a disk. For
two-drive systems you can put the disk
in either drive 1 or 2, then turn on the
tape recorder and press return. If you
are saving a DOS 3.3 disk no problems
should occur, but if you are saving a
DOS 3.2 disk to tape, there will prob-
ably be at least two sectors on track 2
that cannot be read.

If a sector cannot be read, the track
and sector that DOS is unable to read
will be printed to the screen. These
unreadable sectors are filled with zeros
before they are sent to the tape. This
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Listing 1

19
0
30
40
50
&0
70
20
P40
164
119

120

129
140
150

160
179
180
190
200
210
220
230

240
250

260
270
280
290
300
310
320
330

340
350

360
370
380
3920
400

410
420
430
440
450
450
470
480
430
500
510

520

REM BACHUF DISK T

REM B

REM R.C. MERTEN

REM

REM 7518781

REM

LOMEM: 24576

D$=""1 REM CONTROL D

PRINT D% "BLOAD TAPBAK.JBJ*

REM

TOTAFE=256+ PEEK

(20501}

SECLEN=256¢ PEEK

(2054)

REM PEEK AT WHICH VERSION DGS

DOS= PEEK (-19522)! IF D0O8=3 OE

CALL -936! VTAB 13! PRINT
HAS BEEN ALTERED"!{ PRINT !

IF DOS=3 THEN 170

REM IF DOS VERSIGN 3.2 POKE IN

POKE SECNUM+1,12! POKE SECLEN+{.,

DRIVE=Z! TRACK=3! ERR=6!

CALL -9364 VTAB 4! PRINT *

PRINT ¢! PRINT "

PRINT ! PRINT "

VTAB 14! PRINT

"ENTIRE DISK TO TAFE,

VTAB Z0

PRINT ! PRINT

“"PRESS RETURN TO CONTINUE"

INPUT "",A$

CALL -936

VTAE 3! PRINT *

VTAB &% PRINT " 1)

PRINT ! PRINT * 2)

PRINT ¢ PRINT ! INPUT "

IF W<1 OR W>Z THEN 270

VTAE 11! INPUT "

2 THEN 330

FOKE DRIVE,DR

VTAB 16! PRINT

“AND PRESS RETURN"

INPUT "",A$

VTAB 1§¢ CALL -958

IF W=z THEN 510

ERRT=0

FOR X=0 TGO 34 STEP 5!

PXH" TO "1X+4

POKE TRACK. X

CALL -958

VTAB 15: TAB ¢

POKE 50,631

PRINT "T$ S

CALL TOTAPE

ERRT=ERRT+ PEEK (ERR)! NEXT X

PRINT ¢ PRINT " "} ERRT: "

INPUT "*",As$! IF A$="Y" THEN 270

END
FOR X=0 TO 34 STEP 5!
PX5" TO "iX+4
POKE TRACK, X

{20491+ PEEK

(2053)+ PEEK

VTAB 13!

VTAB 15!

(205271 SECNUM=254% PEEK (

"ERROR!!

EY R.

FOR DOS 3.":DCS

“THIS UTILITY WILL SAVE OR RESTORE AN"!
DOS AND ALL!'"

"IT TAKES ABOUT 1S MINUTES TO COMPLETE"!

DOS 3.";DOS; "

ENTER DRIVE #

"PUT DISK IN DRIVE #";DR:"

PRINT "

PRINT "BAD TRACK & SECTCOR LIST"!:

ERRORS!

PRINT "

C TAPE UTILITY

GET ADDRESS OF SECTOR NUMEER AND LENGTH FROM MACHINE LANGUAGE
(Z045 I FRMTAPE=2%6+ PEEK

(2051)+ PFEEK

20557+ PEEK

(IN 43K MACHINE)

DOS=2z THEN 1é&C

EITHER NOT A 43K MACHINE COR PAGES
PRINT "REEOCT DGS AND TRY AGAIN"! END
NEW SECTOR NUMBEE AND SECTGR LENGTH
80

DIM A$(10)

DISK TO TAPE BACKUP UTILITY"
C. MERTEN"

PRINT : PRINT

FRINT ! PRINT

TAPE BACKUF UTILITY *

SAVE TO TAPE"
RESTORE TO DISK"

WHICH “» W

(1 OR 2) ",DR! IF DR<1 OR DRX

START TAPE RECORDER"!PRINT

NOW BACKING UP TRACKS "

POKE 50, 25S

WANT TO BACKUP ANOTHER?"

NOW RESTORING TRACKS *

530 CALL FRMTAPE
540 IF PEEK (ERR)=0 THEN NEXT X
550 IF PEEK (ERR)=1Z& THEN GOTO S9%0
(Continued)
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presents no problem when the disk is
reconstructed since they are not used
during the booting process.

A read error from the disk will cause
an error indication to appear on the
screen. However, a read error from
cassette is considered fatal and causes
the program to bomb gracefully, asking
if you would like to try again.

How it Works

Information is moved from tape to
disk and back again five tracks at a
time, a total of seven times through the
loop to accommodate all 35 tracks. The
program keeps you posted on its pro-
gress with beeps and other updates
along the way, and totals any errors at
the end.

The BASIC portion of the program
is primarily concerned with prompting
the user, and general housekeeping ac-
tivities. The assembly language portion
does most of the work, so the detailed
explanation will start there.

Two CALLs are possible from
BASIC. A series of subroutines called
TOTAPE moves information from disk
to tape. Another series called FRM-
TAPE moves data from the cassette on-
to the disk. In either case the 6502
registers are first saved for the return
trip to BASIC. Next, the page zero ad-
dresses starting at $10 are moved into a
temporary buffer starting at $910. This
is done because the RWTS routine
changes page zero data that makes it
impossible to correctly return to the
BASIC caller.

Next the location of the DOS IOB
routine is located with a JSR to location
$3E3. On return the IOB address is in
the accumulator and Y registers. This
address is saved at IOBADD and used to
index information in and out of the IOB.

After some registers have been set
up, the program loops through the
GETRAX and NXTRAK routines until
five full tracks have been read into (or
written out of) a buffer area that begins
at $1000. If at any time the processor
returns from the RWTS routine with its
carry flag set, it will then jump to the
ERROR routine. After all five tracks
have been moved, the page zero values
are restored and the program returns to
BASIC for updating, then back into the
loop to get five more tracks.

The Error Routine

If an error occurs while reading from
the disk, the ERROR routine incre-
ments an error counter, then fills with

10

Listing 1 (Continued)
560 PRINT ¢ INPUT *° REEUILD ANOTHER DISK? ", A$
570 IF A$="Y" THEN 270 .
580 END
590 PRINT ¢ PRINT
600 PRINT " ####% TAPE READ ERROR ####" .
610 PRINT { INPUT * WANT TO TRY AGAIN? ",A$! IF As$="Y"
620 END
Listing 2 1 ORG #3800
Z JBJ  $6000
3 #
4 IEE SRR RE R SR EEE SRR EEE S E RS L0
s + #*
4 #* DISK TO TAPE #*
7 #* BACKUP *
B #* #
9 #* BY *
10 * R.CuMs *
i1 * 713781 +
1z # #*
i3 FHERFEFAB RS R R AR LSRR SRS F R
14 #
1S IOBADD EQU $00
146 DRIVE EQU 02
17 TRACK EQU 403
13 SECTOR EQU 304
12 COMAND EQU $0S
20 ERR1 EQU 306
24 COUNT EQU $07
22 REALDCH EQU 08
2 BUFLQ EQU $0Q09%
24 BUFHI EQU $0A
2 CH EQU $24
26 AlL EQU $3C
27 AlH EQU $3D
28 AZL EQU $3E
29 AZH EQU $3F
30 RWTS EQU $3D9
31 FNDIOEB EQU $3E3
Z TEMP EQU $900
33 SAVE EGU $FF4A
34 RESTORE EQU $FF3F
35 WRITE EQU $FECD
36 READ EQU $FEFD
37 PRELNK EQU $F948
38 PRBYTE EGU $FDDA
39  CROUT EQU $FDSE
40 #*
0800¢ 08 08 41 DA TOTAPE.
0802¢ 21 03 42 DA FRMTAPE.
0804¢ BS 08 3 DA SECLEN
0806 74 08 43 DA SECNUM
45 #
0808! 20 4A FF 46 TOTAPE JSR SAVE.
080B! 20 D7 08 47 JSR 5AV1.
U80E{ 20 4B 08 48 JSR SETUFP.
0811 A9 01 49 LDA #%$01 # SET READ COMMAND
0813: 85 05 50 STA COMAND.
0815% 20 7A 0§ 51 JSR GETRAX.
0313% 20 A9 08 52 JSR SETTAP.
031B: 20 CD FE 53 JSR WRITE.
081E! 4C EZ 08 54 JMP RESTI.
595 *
0821¢ 20 4A FF 546 FRMTAPE JSR SAVE.
0824% 20 D7 08 S7 JSR SAV1.
0827¢ 20 4B 08 58 JSR SETUP.
082A! A? 02 Sy LDA #3%02 + SET WRITE MODE
08z2C: .35 05 60 STA COMAND.
082E! 20 A% 08 61 JSR SETTAP.
0831: A5 24 62 LDA CH.
0333¢ 85 08 63 STA READCH.
0835t 20 FD FE 64 JSR READ.
0838¢ AS 24 65 LDA CH.
083A¢ CS5 08 66 CMP READCH.
083Ct Fo 07 &7 BEQ@ QK.
083E! A9 380 68 LDA #3%80
0840! 85 06 69 STA ERRI.
0842% 4C E2 08 70 JMP RESTI.
0845 20 7A 08 71 0K JSR GETRAX.
0846 4C EZ 08 72 RTS JMP RESTI.
73 *
084B: 20 E3 03 74 SETUP JSR FNDIOB # GET IOB ADDRESS
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Listing 2 (Continued)

084E!
0850¢
0852!
08541
08561
0853!
08SA!
08sC!
085E!
0860
0862
08641
0866¢
0868!
0869
086B!
084D
086F!

08708
08721
0874!
08764
0878!
0874}
087C!
0&7E!
08804
088114
0883!
0885!
0887
0889¢
083B!
088D
088F!
08911
0894
0897¢
0899!

089C!
089E!:
08A0!
08AZ!
08A4!
08A6!

08A9!
08AB!
08AD!
02AF!
08B1}
08B3!
08BES!
08E7!
08B!

03BA!
08BC!
08EE!
08BF!
08C1¢
08C2:
08C4:
08C6:
08C9!¢
08ccC!
02CE!
0sD1:
02D4!

08D71¢
08D%:
03DB!
08DE!
08DF!
08E1!

08E2!
08E4!
08E7!
08E9!
08EA!
08EC!
08EF!

84
85
A9
35
A9
85
AS
A0
91
A9
85
85
85
c8
91
AQ
91
60

Eé
AS
cy

00
01
05
07
10
0A
02
0z
00
00
04
0é
09

00
08
00

0A
04
OF
24
04
03
04
00

04
00
05
0oC
00
0A
09
00
E3
D9
21
70

07
CF
03
00
04
7A

00
c
FF
3E
10
3D
SF
3F

06
00

07

FE
03
DA
43
04
DA
SE
70

10
00
00

F&
10
00
00

F3
3F

03
03

08

08

FD
F?

FD

o8

09

FF

75
76
77
78
79
80
81
82
33
84
85
86
87
83
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
108
106
107
108
109
110
111
112
113
114
115

149
150
151
152
152
154
155
156
157
153
159
160

RTS!
*
LOOP1

SECNUM

GETRAX

*
NXTRAK

*
SETTAP

SECLEN

*

ERROR

ERLOOP

*
SAV1
SAVLOP

*
REST1
RESTLOP

STY
STA
LDaA
STA
LDA
STA
LDA
LDY
STA
LDA
STA
STA
STA
INY
STA
LDY
STA
RTS

INC
LDA
CMP
BEQ
INC
LDA
LDY
STA
INY
LDA
STA
LDA
LDY
STA
LDA
LDY
STA
JSR
JSR
BCS
JHP

DEC
BEQ
INC
LDA
STA
JMP

LDA
STA
LDA
STA
LDA
STA
LDA
STA
RTS

INC
LDA
TAY
STA
INY
BNE
LDA
JSR
JSR
LDA
JSR
JSR
JMP

LDX
LDA
STA
INX
BNE
RTS

LDX
LDA
STA
INX
BNE
JSR
RTS

IOBADD * AND SAVE AT IOBADD
IOBADD+1

#$05 # SET TRACK COUNT TO S
COUNT.

#3$10 * SET BUFFER TO $1000
BUFHI.

DRIVE + GET DRIVE #

#$02

(IOBADD), Y

#$00

SECTOR + SET SECTOR 0
ERRI # ZERO ERR BYTE
BUFLO.

(IOBADD),Y # SET VOLUME TO 0
#$08
(IOBADD),Y # SET LOW BUFFER ADDRESS

NEXT MEMORY PAGE
NEXT SECTOR

BUFHI
SECTOR #
#$0F
NXTRAK +
SECTOR *
TRACK.
#304 + SET TRACK TO READ
(IQOBADD), Y

DONE WITH THIS TRACK
TO NEXT SECTOR

SECTOR * SECTOR TO READ
(IOBADD), Y

COMAND * READ OR WRITE
#30C

(IOBADD), Y

BUFHI + SET MEMORY FAGE
#309

(IOBADD). Y

FNDIOB # ADDRESS OF IOB
RHTS + READ T/8

ERROR + IF CARRY SET THEN ERROR
LOOP! # GET NEXT SECTOR

COUNT
RTS1
TRACK.
#300
SECTOR.
GETRAX.

+ 5 TRACKS PER LOAD
# IF DONE

+ RESET TO SECTCR ZERO

#$00 + SET BOUNDRY FOR TAPE MOVE
AlLL.
#$FF
AZL.
#$10
AlH.
#4$SF
AZH.

# INCREMENT COUNTER
# FILL SECTOR WITH ZEROS

ERR1
#$00

(BUFLO), Y

ERLQOP.
TRACK
PRBYTE.
PRBLNK.
SECTOR.
PRBYTE.
CROUT.
LOQP1.

# PRINT BAD TRACK & SECTOR

#3$10
$00,X
TEMP, X

SAVLOF.

#$10
TEMP, X
$00,X

RESTLOP.
RESTORE.
* RETURN TO CALLER
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zeros that page in the buffer that didn't
receive any data. Finally it prints the
faulty track and sector location to the
screen and returns to read the next sector.

The BASIC Program

A routine which checks out the
system to see which DOS is in effect is
at the beginning of the BASIC program.
If it is 3.2, values are POKEd into two
locations of the assembly routine.
These routines define the read buffer
boundries and the number of sectors
per track to read. If the RWTS pointers
on page three are missing, an error
message is encountered and the pro-
gram tells you to reboot the disk before
running the program again.

The BASIC portion of this program
is straightforward with one exception.
Line 70 contains the illegal command
LOMEM:. Before entering any part of
the BASIC program, first type NEW to
kill any existing program. As the first
line of BASIC, type ‘70 LIST 24576"".
Next type CALL -151 to get to the
monitor. When in the monitor, type
CA CB and RETURN to find the
pointers for the start of the program
(low byte first). On a 48K machine this
will be $95FB.

Print $95FBL to get a list of the
tokenized program. About four num-
bers from the start, you should find a
$74 character. Change this to $11 and
then re-enter BASIC with a control C.
Now LIST the program and you should
see ''70 LOMEM:24576’'. Now type in
the rest of the BASIC program and save
it to disk.

Save the Machine Code

After assembling the machine code,
save it on disk with the command
"BSAVE TAPBAK.OBJ,A$800,L$FO"".
This routine will be loaded from line 90
of the integer routine when it is first run.

Caution

If you are using the DOS 3.3 and
have 3.2 disks that have been modified
with one of the universal boot routines,
you may experience difficulty in using
this backup routine. There are just too
many sectors in the modified DOS that
cannot be read by the 3.2 RWTS rou-
tine. My suggestion is to first MUFFIN
all the programs onto a 3.3 disk and
then make the backup for that disk.
They can later be DEMUFFINED to
another universal 3.2 disk if desired.

Richard Merten may be contacted at 12307
Oak St., Omaha, NE 68144.

AICRO"
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BOX 120
ALLAMUCHY, N.J. 07820

inc.

201-362-6574

HUDSON DIGITAL ELECTRONICS INC.
THE TASK* MASTERS

HDE supports the *TIM, AIM, SYM and KIM (TASK) with a growing line of computer programs and
peripheral components. All HDE component boards are state-of-the-art 4'2” x 62", 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).

DM816-M8A
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 27186 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
5 Corbin Road Box 523
York, PA 17403 Medina, Ohio 44256
(717) 845-4954 (216) 725-4560

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

MICRO - The 6502/6809 Journal

Falk-Baker Associates Perry Peripherals
382 Franklin Avenue P.O. Box 924
Miller Place, NY 11764

Nutley, NJ 07110
(516) 744-6462

(201) 661-2430

Laboratory Microcomputer Consultants
P.O. Box

East Amherst, NY 14051
(716) 689-7344
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AIM User Function Dispatcher

by Joel Swank

Overcome the AIM’s limitation
of three user-definable keys with
“Function Dispatcher.” Up to 85
different commands may be
defined. Four samples are
provided.

Function Dispatcher
requires:

AIM 65

The AIM 65 monitor reserves three
keys for user-written commands. Press-
ing one of these keys causes a jump to a
vector in RAM page one. You can then
put a jump to your routine in this vec-
tor. It is convenient to be able to ex-
ecute a program with a single key-
stroke. But the programs available for
the AIM far outnumber the available
keys. And most of the AIM disk
systems use one or two of these keys.
In addition, relatively inexpensive 16K
and 32K RAM boards are now available
that allow plenty of space to keep many
frequently used utilities resident in
memory. Some RAM boards even have
the ability to write-protect sections of
memory, making them perfect for con-
taining user extensions of the AIM
monitor. The AIM needs a way to ex-
ecute many more than three user com-
mands; User Function Dispatcher fills
this need.

The dispatcher expands one of the
AIM user function keys to allow execu-
tion of nearly as many routines as there
are characters on the AIM keyboard.
The limit is actually 85 because the
command table is limited to 255 bytes.
Listing 1 includes the dispatcher and
four sample commands executed through
the F3 key. The command names may
be multiple characters, but only the
first character is entered to execute the
command. For example, to execute the
clear command you press the F3 key
and the ‘C’ key; the dispatcher then
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echoes ‘CLEAR'. This feature not only
gives visual confirmation that you are
executing the proper command, but
also makes the commands easier to
remember.

You may add your own routines to
the dispatcher by adding entries to the
command table. Each entry in the table
is composed of three or more bytes.
The first byte is the character that must
be entered to execute the co