U.S./Canada Edition: $2.50

NO. 47 APRIL 1982 | Uriad Kimgdom Eation: £1.36

A - A3
i3I estl s i ? S Ernils
2L E s Sl — £
by [l T R | uT
3 o4 -3 § i S L=z
@t Dot mn] [ e, ol o s [ =
= B e B B O o 1 R | =r1ba L |
s R Whoye - Cpaaf

Imsavhancive Cibmrarsea T e e AT ~T
inexpensive vl lass Storage fecnniques




TrARESRER

I:S'_.'- reemEmei

Turnyour Apple into the world’s
most versatile personal computer.

The SoftCard™ Solution. SoftCard
turns your Apple into two computers.
A Z-80 and a 6502. By adding a Z-80
microprocessor and CP/M to your
Apple, SoftCard turns your Apple into
a CP/M based machine. That means
you can access the single largest body
of microcomputer software in exist-
ence. Two computers in one. And, the
advantages of both.

Plug and go. The SoftCard system
starts with a Z-80 based circuit card.
Just plug it into any slot (except 0) of
your Apple. No modifications required.
SoftCard supports most of your Apple
peripherals, and, in 6502-mode, your
Apple is still your Apple.

CP/M for your Apple. You get CP/M
on disk with the SoftCard package. It's
a powerful and simple-to-use operating
system. It supports more software
than any other microcomputer operat-
ing system. And thats the key to the
versatility of the SoftCard/Apple.

B8ASIC included. A powerful tool,
BASIC-80 is included in the SoftCard
package. Running under CP/M, ANSI
Standard BASIC-80 is the most
powerful microcomputer BASIC
available. It includes extensive disk |/0O
statements, error trapping, integer
variables, 16-digit precision, exten-
sive EDIT commands and string func-
tions, high and low-res Apple graphics,
PRINT USING, CHAIN and COM-
MON, plus many additional com-
mands. And, it’s a BASIC you can
compile with Microsoft’s BASIC
Compiler.

More languages. With SoftCard and

CP/M, you can add Microsoft's ANSI
Standard COBOL, and FORTRAN, or

Basic Compiler and Assembly Lan-
guage Development System. All, more
powerful tools for your Apple.
Seeingis believing. See the SoftCard
in operation at your Microsoft or Apple
dealer. We think you'll agree that the
SoftCard turns your Apple into the
world’s most versatile personal
computer.

Complete information? It's at your
dealer's now. Or, we'll send it to you
and include a dealer list. Write us. Call
us.

SoftCard is a trademark of Microsoft. Apple Il and
Apple Il Plus are registered trademarks of Apple
Computer. Z-80 1s a registered trademark of Zilog.
Inc. CP/M 1s a registered trademark of Digital
Research, Inc.

' CONSUMER E PRODUCT Sl

MICROSOFT Inc.
10700 Northup Way e Bellevue, WA 98004




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, comparable 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-megabyte, 5%-inch Winchester with
a 360-k Noppy disk drive (pictured).

CHIEFTAIN 95XW4

4-megabyte, 5%-inch Winchester with
a 750k octo-density floppy disk drive.

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

CHIEFTAIN SW15T20
15-megabyte. 5'%-inch Winchester with
a 20-megabyte tape streamer.

©® 2-MHZ OPERATION

All Chieftains operate at 2-MHz, regardless
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 technique eliminates the necessity
of haiting the processor to wait for data
which nonmally 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 . . .
5%- or 8-inch floppy. or 5%- or 8-inch

Winchester with tape or floppy back-up . . .
they alf run under DOS or 0S5-9 with
no need 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-Certified
quality Dealers and end-users all over the
world have come to expect [rom 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

[ f 7

31336 VIA COLINAS

WESTLAKE VILLAGE, CA 91362

TEL (213) 889-9340

=
SMOKE SIGNAL BROADCASTING o

Company

Address

City

Telephone (




Organization a problem?
Look what Sensible Software is doing for you...

—
=

Here is a fast and friendly utility to organize the files on your
diskettes using DISK ORGANIZER. You can order the files on
a chskefte not only alphabetically, but in any order you want,
* TITLES can be entered, describing a file or group of files on
b the diskette. These TITLES may be entered in normal, in-
verse, flashing, and lower case leffers. All work is done on a
RAM version of the Directory; so if you decide the changes
you made are not correct, you can simply abort the process
and keep the old catalog. Since DISK ORGANIZER works
on a RAM version of the Directory, disk access is kepl to a
minimum; hence, DISK ORGANIZER 15 extremely fast.
The following functions are also included:

¢ DYNAMIC DISPLAY of all file names in the Directory.

* RENAMING lhe "HELLO" program.
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o A SIMULATED CATALOG lo show the rodified Direclory
before it is wniten to the Diskette.

» ALPHARETIZING the file names.

» UNDELETING deleted files.

» PURGING deleted files.

. REN{\NI\glNG files (with the same character input ophons as
TITLING.

» LOCKING and UNLOCKING (some or all) files.

* DELETING fles.

» DELETING DOS lor increased data storage.

¢ A powertul SMART KEY to automatically locate the next vahd
file name for any specified operation.

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

48K and one or more Disk Drives. .. $30.00

; Is inter-disk travel and
intra-digk file manipulation
t causing difficulties?

Then SUPER DISK COPY is for YOU!

Super Disk Copy is much more lhan just another copy
program. It's practically a 'mini-DOS' in itself. Super Disk
Copy is completely menu driven and works with DOS 3.1,
3.2, and 3.3. Files may even be transferred from one DOS to
another (example: DOS 3.3 to DOS 3.2). Super Disk Copy
makes the conversion to DOS 3.3 less painful. Afler seeing
: Super Disk Copy. you will agree it is the best copy program
on the market! Among the many {eatures are:
® Wildcards may be entered anytime a file 1s used. They allow both
automatic or user verification of the file handling. (Example: 1o
copy file names that start with ‘Apple, you would enter ‘Apple = ).
o COPY single files (Applesofi, Integer, Text, Binary, Relocatable).
 COPY DOS.
» COPY ENTIRE DISK. Super Disk Copy uses a unique technique
{or tasl copying.
. CILS ERUTE FORCE COPY made for Pascal, FORTRAN, and CPM
iskettes.
_* An optional rearrangement of files so thal they occupy
) contiguous sectors for improved access time.
o UNDELETE deleted files.
o A PLOT of disk usage.
& FIX file sizes. Make sure your valuable files are protected
and unused sectors are available.
® DELETE DOS. Frees up exira space on your diskettes.
L * ALPHABETIZE file names in directory.
* REPLACE illegal characters in file names.
® Optional 'INIT of copy diskeite.
Y @ LOCK or UNLOCK files and much, MUCH more...

SUPER DISK COPY was one of only two programs to
receive a rating of 100 in PRICE/USEFULNESS RATIO in
THE BOOK OF APPLE COMPUTER SOFTWARE 1982.

They said “This is a definite MUST HAVE utility package”
48K and DISK 1I required. . . $30.00

For a complete catalog send $1.00, refundable with your first purchase.

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

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

Multi-Disk Catalog is designed specitically for keeping track of
the contents of the APPLE diskette library. The resuliing
master catalog can be sorted, searched, and printed. Multi-
Disk Catalog is entirely menu driven, easy 1o use, and very
fast. Some of the unique fealures included are:

o Works with 13 and 16-sector formated diskettes (DOS 3.1, 3.2,
and 3.3). Diskettes from either type DOS can be added to the same
data-base used.

* You assign the volume identification number (range 1 1o 999
there is no need to INIT each of your disks with & unique volume
number.

o A 2 letter classification code can be added to each file name. The
classifications are retained when the disk volume is updated.

» Multi-key sorting. Up to 3 keys may be selected for sorting the file
names. The sor keys include disk numbser, file name, classification, H
tile type, and file size.

» Multi-Disk Catalog is written entirely in machine language, so it is
very fast

¢ A powerfu! search mask can be used to find a file name or groups
of file names.

& Multi-Disk Catalog supports special printer inlerfaces.

® Both sides of a diskette may be entered under the same disk
number. ?

 Titles may be entered for each disketle and much more!

“There is no doubt about it, this is the best and most
versalile master catalog program available”’— THE BOOK OF é

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

Sensible Softworc&

6619 Perham Drive Dept. MO » West Bloomfield, Michigan 48033 = {313) 399-8877
Visa and MasterCard welcome, please add $1.25 postage and handling per diskette.
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Boston

Minneapolis

Houston San Francisco

The Most Spectacular Extravaganza Ever...
For Apple Users

At Applefest ‘82 hundreds of manufacturers,
distributors and dealers will showcase the entire
spectrum of Apple-compatible products including
computers, components, peripherals, plug-in cards,
publications, gifts, magazines, services, accessories
and software for home, office and school.

Hands-on centers and multimedia presentations will
demonstrate the newest applications for business,
education and entertainment.

Seminars and workshops, conducted by the world’s
leading Apple authorities, will detail new uses to
make your Apple more enjoyable and more useful
than you ever imagined.

You'll meet thousands of other Apple owners and find
the newest of everything for your Apple under one
roof. . . and for sale at super show prices.

So if you use an Apple . . . or are thinking about
buying one, you won’t want to miss a minute of
Applefest ‘82.

Ticket & Hotel Information

Send your check and a note indicating the specific show you wish
to attend. Tickets and hotel information will be mailed back to
you. Tickets can also be purchased at the show. Make all checks
payable to Northeast Expositions Inc. 824 Boyiston Street,
Chestnut Hill, Mass. 02167 Tel: 617 739 2000.

Exhibitor Information
For specific exhibitor information on one or all of the Applefest ‘82
shows call Northeast Expositions at the telephone number above.

Applefest/Boston

Fri-Sun May 14-16, 1982

Hynes Auditorium

Show Hours: 11AM to 6PM Daily
Admission: $6 per day or $10 for 2 days,
S15 for 3 days

Applefest/Minneapolis

Thurs-Sun Sept 16-19, 1982

Minnesota Auditorium and Convention Hall
Show Hours: 11 AM to 6 PM Daily
Admission: S5 per day or $8 for 2 days,

$12 for 3 days, $15 for 4 days

Applefest/Houston

Fri-Sun Nov 19-21, 1982

Albert Thomas Convention Center

Show Hours: 1PM to 10PM Daily

Admission: 85 per day or 38 for 2 days, $12 for 3 days

Applefest/San Francisco

Fri-Sun Dec 3-5, 1982

Moscone Center

Show Hours: 1PM to 10PM Daily

Admission: S5 per day or $8 for 2 days, $12 for 3 days

Applefest is produced by Northeast Expositions Inc. and is sanctioned
by Apple Computer Inc. and The Boston Computer Society.

“Appie and Applefest are registered trade and service marks of Apple

Computer Inc.
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This month’s cover launches MICRO
into spring with colorful tulips. A
microcomputer could be used to plan
garden planting. Given the character-
istics of the plants — their growing
seasons, stature, flower color, etc. —
the program would assist in planting
for best balance.

The ‘spring’ theme of the cover also
relates directly to the editorjal theme
of the issue — the 6809. This is truly
the spring of the 6809, as well!
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Editorial

Support the 6809!

Personal computers make the transfer
of information easier by removing un-
necessary barriers becween minds. The
result is more than just added conven-
ience. According to information theory
|and common sense), if it is easier for
people not to have information than to
have it, they won’t bave it. How many
times have you known that you could
obtain a piece of information if you
were willing to make the wip to the
library? Chances are you stayed home
and remained ignorant, Personal com-
puters offer us the possibility of lives
that are “barrier-free’’ with respect to
information.

"Barrier-free’’ is a term used to
describe building designs that don't
lock out the handicapped. Nearly
everyone has been handicapped at one
time or another by not having access to
the right information at the right time.
What may be called the ‘‘personal com-
puting movement'’ generates such in-
tense enthusiasm because we are dimly
aware that making the flow of informa-
tion barrier-free can offer human society
opportunities for advancement greater
than any known before in history.

Even so, the personal computing in-
dustry has been responsible for creating
some new barriers as it removes the old
ones. The familiar ''Tower of Babel”
analogy aptly describes the problem —
those who can’t use each new com-
puter language far outnumber those
who can. In the Biblical story, the
Tower of Babel was a joint effort by all
of humanity to build a structure that
would attain the heavens. To prevent
this, God inflicted ’‘Babel” on his
presumptuous children so that only
small groups could solve problems in
common with the aid of that powerful
tool, language. As humanity still
strives to create that great tower of
common understanding, it is still
language, our greatest resource, that is
our most imposing barrjer.

Those of us who are professionally
involved in the growth of personal
computers have 2 responsibility to
make this technology as barrier-free as
possible. Barriers that have become

MICRO - The 8502/6808 Journal

famijiar — between the Apple world
and the TRS-80 world, for example —
are not in anyone’s long-term best in-
terest. Nor are they going to be mean-
ingful much longer. Radio Shack has
announced the Model 16, which will
incorporate the 68000, the same chip
rumored to be part of the next-
generation Apple. But even when sys-
tems use the same CPU, it can be ex-
wemely difficult to alter code written
for one configuration to run on another
unless sytem transportability has been
a major design consideration from the
start.

There is a microprocessor available
now that can play a significant role in
removing barriers between systems.
The 6809 microprocessor, designed at
Maotorola, removes obstacles to trans-
portability that the 6502, for all its vir-
tues, created. Hardware considerations
required a fixed page zero location in
the 6502, making it very difficult to
alter 6502 software written for a
specific system to run on another 6502
configuration. The 6809’s Direct Page
Register, however, permits the soft-
ware itself to establish page zero in the
process of adapting to specific system
configurations. The result: position-
independent code.

One of MICRO's primary concerns
is to promote the removal of barriers to
software transportability. We are pleased,
therefore, to feature the 6809 processor
in this issue, which includes a discus-
sion of the 6809 vis-a-vis the 6502 by
Mssys. Walker and Whiteside of
Motorala.

1 would like to conclude by taking
this opportunity to introduce myself to
the readers of MICRO. As Senior
Editor, 1 hope to help MICRO become
an even more effective information in-
terchange between serious computer-
ists. If you have any comments or
jdeas, write or call me at MICRO. Or
reach me at 71535,231 on the Compu-
Serve network.



AIM User Device Arbiter

by Joel Swank

Expand the AIM’s user input and
output ports up to 83 devices
each with the User Device
Arbiter.

AIM User Device Arblter
requires:

AIM-65

One of AIM’s strongest features is the
user 1/O port, system device '‘U”.
With this user hook you can interface a
wide variety of devices to the AIM and
they will work with all AIM firmware.
Unfortunately only one input and one
output device can be available at a
time. Since I use several devices on the
user port, remembering the device
driver addresses and manually changing
the user vectors was inconvenient. To
relieve this problem, I wrote the User
Device Arbiter (UDA).

UDA separates the AIM user port in-
to as many as 83 sub-devices. Each sub-
device is represented by a one-character
code. When 1 specify ‘U’ in response
to the IN = or OUT = prompt, the UDA
receives control and displays the prompt
DEVICE =. If I enter the one-character
sub-deivce code, the open routine for
that device is then executed. Any sub-
sequent calls to the user port are sent to
the device driver through the secondary
user vector in the UDA.

UDA is a simple, table-driven rou-
tine. There are two logically identical
routines, one for input and one for out-
put. The Arbiter routines are only ex-
ecuted when they are entered with the
carry flag clear [open call). The response
to the DEVICE= prompt is used as a
search argument for the device table,
which is a list of device codes and
device driver routine addresses. The
driver routines are the same routines
whose addresses would normally be
stored in the user vectors. The tables
must be terminated with a zero. If a
device code is not found in the tablie,
the error message UNKNOWN DEVICE
is displayed and the DEVICE = prompt
re-issued. When the device code is
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. 10 ''IA THE RIM USER FORT.

5 AIM 1JSER WA ADLRESSES

UDRE  =#E000
UDDRR  =$RNN2
URCR  =$ANOC
UIFE  =$AROAD
UIER  =$ROOE
; AIM SURRMUTINES
TYVIST =$E842 ‘JEST FOR TTy WODE
BLENK =$ECTE SEND SPACE T0 D-P
TPI)T =$E57A {ACCUM YO D/P
EQURL  =SE7DB 1¥57 10 _THE 0P
REDOIT =$£973 SRERD_KBD WITH ECHO
CRLOW =$EA1Z eR LF TO D/P
COMIN  =$E (A1 (RN RE-ENTRY
HIN  =¥108 ‘ATIM 1JSER 1/0 UECTORS
QUTSIDE ADDRESSES
WICIN =$862F AIC=20 140
DISCIN =403C3 BISK 10 DRIVERS
BISKOT ot £ 8 i
BUFFIN *¥3896 ;BIFFER MARAGER 10 DRIVERS
BUFFOT =$58841
*=g3010
; RONTINE TO INITIALIZE THE USER 1.0 VECTORS
INITAL LDY W3
INILLF LOA VUECS,Y JINIT USER 1,0 VECTORS
TR UIN.Y
BEL INILUP
THF COMIN

ARETTER ROUTINES

H ENTRY FOR USER INPUT

USERT BCS JMPIN JALREADY OPEN
T R G ; INPUT_DESIRED DEUICE
gl s - D {PREPARE TQ SERRCH TABLE

UDILUP LDY BTABL,Y JEND OF TRBLE?
N
= MOLADT VR repaTon 1T
iy ;NO, BUMP TO NEXT
BNE LDILUP ;TRY AGAIN
UEDI 1NY ;FOUND = BUMP TO ADDRESS
PRV §$§ DIABI, Y ‘MOVE ADDRESS TO UECTOR
LDA DTABI+1.Y
STA IVECH
Lt
IMPIN IMP (IVEC) ;EXECUTE DEVICE DRIVER

(Continued)
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DOS FOR AIM-65: °499.°
COMPLETE!

INSTANT EASY ACCESS TO YOUR AlM-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
¢ DUMP - RAM File to Disc

o LOAD - Disc File to Ram

® LIST - Prints Disc File Names

® ERASE - Eliminate a File

e UNERASE - File Recovery

® RENAME - Rename a File

® COPY - Copy 1 File

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

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

MICROSYSTEMS

R P (o} R A T | (e] N

BYTE

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

® BYTE-DOS OPERATES WITH THE AIM-65 MONITOR,
BASIC, ASSEMBLER, EDITOR, PL/65 AND FORTH.

ACCESS IS THROUGH PROGRAM 1/0 AND F1-F3 KEYS.

BYTE-DOS SUPPORTS ONE OR TWO 5%” OR 8”
FLOPPYS!

® BYTE-DOS 8499 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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SEND ME THE FULL STORY!

Name

Company

- Address

- Gity State Zip
Telephone 8&%3(8

[ 1 own an AIM-65.
[0 'm thinking of buying an AIM-65.
" [J Send full BYTE-DOS Data.
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found in the table, the succeeding two
bytes are moved to the secondary user 8025 20 €3 80 NODEUD JSR DIVERR ;ERROR ME6G
vectors. Subsequent calls to the device 2038 4C 10 80 Jp GETI SRETRY
U’ vectors with carry flag set (I/O
call) are directed through these secon-
dary vectors. 03B ;  ENTRY FOR USER NUTPLIT
: ; : 8038 RO 22 USERQ BCS JIMPQT ;ALREADY QPEN
My device tables contain three in-
put devices and four output devices. In-
cluded in the assembly is the driver for
S SHSE S el Iy i T S030 20 RF 80 GETO  JSR GEYDEY . INFUT DESTRED DEUICE
Risl, [bde mangser, Al EIGED 8040 AD Q0 LDY #0 PREPRARE_T0 SEARCH TRBLE
parallel link, are located elscwhere. 8042 BE DB 80 UDOLUP LDX DTABQ,Y (END OF TABLE?
Devices can easily be added by insert- gg:? gg ég &t EPEPQ E{?EESDY YESCHERPHR
sng thew evice, doakis. it QULEL ron 804A FO 05 BEQ MOUADO (YES, DISPRTCH 1T
tine addresses in the tables. To avoid 804C C8 INY .
selecting the wrong device, have each 804D C8 INY ;NQ, BUMP TO NEWT
: =l e S04E €8 INY
ogm froutm]i ?115{3133/ a mbbb?gc td at 804F DO Fi BNE UDOLUP ;TRY AGAIN
i ifi ic 81 s sclected.
\dentifies which device was sele 3051 8 MOURDD INY ;FOUND ~ BUMP TO ADDRESS
Pt ] 8032 BY DB §0 LDR DTARQ,Y ;MOUE RDDRESS TO UECTOR
Included at the beginning of UDA is gggg gg [1)3 Btll Egg g%gj 3
a routine that initalizes the user I/O : DHL,Y
veetors with the addresses of the arbiter gggg ?g ol EEQ Q0L
routines. Execute this routine only : g . e :
e adtek TIOA & loatad, THOA has 6 S0SF &C 14 81 JWMPOT JMP <OQUEC) ;EXECUTE DEUICE DRIVER
effect on AIM’s restriction of having 062 20 €3 80 NADEUQ ISR DIUERR ; ERRDR PMSG
only one input and onc output device 8065 4C 3D 80 JHP GETO {RETRY
open at a time.
8063 ;BRSE 2 INTERFACE FOR THE AIM 65
8068 ;USES THE B PORT OF THE LISER £522 UIA
The aughor may be contacted at 25730
Beach Dr., Rackaway, OR 97136. 8068 ; ENTRY TO USE THE BRSE 2 THROUSH THE
8068 2 AIM USER OUTPUT LECTOR.
8068 B0 33 BASEOY RCS UBRS o BRANCH ON QUTPUT CALL
“ 808C 20 €5 80 TSR PMSG
COLOR VIDEO MONITORS
BOEF CLlBRl'JUTINE T INITIF!LI'/'E THE UIA
808F R2 FF BASINT LDA # ALL BITS DUTPUT
« GOMPOSITE VIDEO INPUT, NTSC: fe e Cop Hggge
TC-700 13" color monitor/TV receiver, BOZ? 29 OF AND #$0F - = -
swilchable, $349.00, TC-900 19" monitor/TV “ %g!,a gg %g a0 'gBrg ﬁ;gg 5ET AUTO PULSE MODE
teceiver, $449.00. 807E A9 00 LOA &0 SSEND A NULL TO GET THINGS
+ SONY TV {o video monitor conversion kit, 2080 8D 00 &0 STA UDRE STARTED
-100: i i 00. 8083 A2 00 LDX @0
sl Sl 8085 BD 03 81 BASLUP LDR INITS,X ;LODP_TO SEND
+ RGB VIDEO MONITORS: Analog o 2088 30 2% an Ve Bkt :PARMS TO BRSE2
TTL drive, 380 x 350 resolution. 88%%% [E)% % IBEE e v
137/ GAMD §4R0.00 8090 20 42 B8 CKTERM ISR TTYTST sTIY MODE?
19" CRM-19 $575.00 SYES
Py ’ 5095 RO 37 LDR #55 ;N0, ENRBLE AUTO LF
18" Trinitron, 3 modes, RGB, compos- 8097 DO 09 B8NE BRSOUT
jte vigeo, TV, $1095.00, CM 16 RGE. 8099 A9 28 DIS  LDA W58 ;DISABLE ALUTO LF
8098 DO 05 BNE BASNUT
ALV S IEEMANEE R S0 vl RN 8050 ;  CHARACTER FROM USER OUTPUT COMES HERE
provides RGB video and sync; mod.
VOB-AZ.$175.00. 809D 68 UBRS  PLA
MR RATAN 809E S FF CHP H$FF ; IGNORE AIM NULL CODES
«Sony TV to RGB and composite video 80RO FO oC BEQ BREY
it i s o 4 0 goR2 : SUBRGUTINE TO SEND § CHARACTER TO THE BRSE2
$295.00 (available January 1982),
L . ] 80RZ 48 BRSOUT PHA
For additional information, contact: g0A AD 0D ARG BOTLUP LDA UIFR :GET UYIA STATUS
e 218 o bR, R
3 d ‘ ’
Vides %Méetm Duc. B0AR &2 PLA ’
P.O. Box 339 B0AB SD ND A0 STA UDRB SYES, SEMD CHARACTER
Warrinaton PA 18976 8ORE 60 BRET RTS
arrington, S0RF :  GETDEV : INPUT DEVICE CODE FROM CONSOLE
{215) 343-3000 >
2082 Ao o . “ETORU EQR ‘;RDE‘C}HSG LITS: SI%UMIIE'TﬂgDE”ICE-
DEALER INQUIRIES INVITED | 8064 20 C5 80 T3R8 PHSG
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8103

Do 00O DDDPDDDODD
— i e e L ) g e o ) ey boA
- _—ee oo OoOooed
PR —eSMSOBIIBIKEE

0000
jwess
[
SN

20
438

2
€38
[2)

Ao

1°63
73

3E

dd

9 EC

7R
FS

93
8e
88

93
36
88
80

a0

4E
43

41

E?
E9

ES

80
E9

JSR EQUARL
JSR REDOUT ;GET REPLY
PHR
JSR BLANK ;SEMD SPACE
PLA
RTS
; DIVERR : DISPLAY ERROR MESSAGE
DIVERR LDY WERRMSG-LITS
; PMSG : MESSRGE WRITER
PMSG  LDR LITS.Y :GET_R CHAR
BEG PDUN sQUIT ON NULL
JSR ouTPuT JSEND 1T
INY
BHE PMSG
PDUN  RTS

i DATA TABLES

;  TRBLE OF INPUT DEUICES
DTABY =*
LUOR

.BYT
WOR

DISKIN

Jul
VICIN

BYT ‘B’

(808 BUFFIN
BYT 0

; TABLE OF OUTPUT DEVICES

DTABO =*

.agR DISKOT
BYT 7V’
JQOR VICOT
.BYT ’B’
WOR BUFFOT
BYT 7P~
JWOR BASEOT
BYT 0

: USER 1-0 VECTOR INITS

VECS .WOR USERI
.LUOR USERQ

MESSAGE TABLE
LITE =%

ERRMSG . BYT
DEUMSG .BYT

BRSMSG .BYT

“UNKHOWN ~
“DEVICE”, 0

’BRSE 2 7.0

; TABLE OF INIT PRRMS FGR BRSEZ2
9% CPL, 3 LPI, 88 LPP,
> RUTO FF 4 LINES UP

INITS .BYT 27.50,27,84,38,27.57.4

.BYT 27.58,27,98,18.27,0

: SECONDARY USER 1/0 VECTORS

p: MUST BE IN
TVEC JWOR 0
BYEC JWOR 0

HDE
Software?

YOU BET!

DATA FOREMAN - a general
purpose data entry and
retrieval system.

CHECKING ACCOUNT
MANAGEMENT -
use at home or in

your small business.

PROJECT SCHEDULING -
now, the long renowned
PERT and CPM method
of project management.

AVAILABLE FOR
HDE DISK SYSTEMS

CONTACT —

EYSTONE

DATA

CONSULTANTS. INC.

CUSTOMER SERVICE
P.0.BOX 606
YORK, PA 17405

717-848-5666

MEMBER:
York Area Chamber of Commerce
Nstional Federstion Independent

Businesses (N.F.1.B.)
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0S| COMPATIBLE PRODUCTS
56K 2-MHz Ulira Low Power CMOS Static Memory BoardMEM-56K $850

MEM-48K 750
MEM-32K §550
MEM-24K $450¢
MEM-16K 3350

Panially Populated Boards (Specily address Jocalons requiredy ...
MEZM Board uses Ifie new 2K-8yte Wide Static RAM chips which are
2716 EFROM compatsisle. Any 2K byle mernory segnment can e
popultted vall RAM or EFROM (ortelt emiply for use of Agdress Space
by anolier board} Fully expandable (o any memiory size you will cuer MEM- 8K $250
need Nospzaial addressing requicemants, Just solder snexlrasockets  MEM- 4K 5200
Extra 2K RAM Memory Chip $24
Oplional Paralle! Prinler Porl -P $120
Oplional Caflendar/Clock Saftware availaple in EPROM) TS 25
Both options (Disk software mods provided oy use o1 8522 VIApn -PT §125
nrinter)

EXAMPLE USES:
C4P & CBP: Expansion 10 4K RAM of Basic workspace

Paralle! Printer Part — Reserve Senal Port for MODEM
Calendar/Clack Dispiaying on unused portion al screen

Spare for 5 78K of Enhanced Syslem Monilor EPROMS,

Ailof this on 1 Board, using oniy one ol your preciaus siots Software for Emhanced System
Moaitar capabilities is continuously being develnped and improved As new EPROM
Monitors are availabla. you may upgrage (¢ them §or any price difterential pius a nerminat
$10 exehange lee Another possibibity 1 1o (il any portion af the memory with Basic
Programs in EPROM for Power-on Instanl Action. This cuslom EPROM programiming
seruice 15 avaiiable at $25 per 2716 (Includes EFROM) Extra copies al $15 for each
TPROM
Cd4P-MF & C8P-DF:

Menmory exparsion 1o 48K,
Adgc SK Memory above BASIC tor speciai soflware requirements
Paralle! Printer Inleriace anc. os Displaying Calendar/Clock.
Ado .75 K Enhanced System Monitor ROM.
C3: Up 10 56K of Memory Zxpansion — can be addressed for Mulliuser.
iOpltionally each user can have his own Dedicated Printer Pont).
C1P.C4P & C8P FLOPPY DISC CONVERSIONS:
MemoryiFloppy Board {lnciudes MIABPT ROM)
C1P-600 Board Adapter & Cable
Additional Memory/Prinler/Times ... =
54" Drive/Case/Power Supply & Cable lo MEMF Board

1EE-488 INTERFACES AND SOFTWARE:

Tne Genera! Purpose Instrumaniation Bus (GPIB Controtler interface :savoilanie for
all 0S| Compuiters Macrine code GPIB Drivees are iinked o Basic Lo provide oasy contra!
ol IEEE -48R instruments which is equai to the bes? of Hewintt-Packary Controllars and
far superior 1o most others Biasic Colnmands tor Senal Poll, Parajlel Poll, IFC Clear. full
LaocaliRemole Contral Respond to SRQ Interrupts Send Trigger do Formatted input:
Output Direct Memory Input-Output ang MORE inledace incliudes IEEE-488 Ripbon
Came/Connector
GPIB Controller Intertace (or C2. C3. C4 an¢ C8 Systems
GPIB Software 1or OS-65D (Aad -8 lor 87 or -5 for 8™)
GPIB Software for 0S-65U . . Cr
GPIB Software on 1wo 2716 rPQOMb lorROM ng sod SySI[\Ni
Add Onteonal Parallel Printer (nlerface ta GPIB 4-458 . . =P $120

Acc Opuonal Calendar/Clock 10 GPIB 4488 . TS 25
Ado 2K RAM 1o GPIB 4-485(Specdy tocanhon, $4000- )DFFF&"’)DOO SSEFft—avaulanlL) M §25
GPIB Conlroller for CIP, Includes Sottware, Clock, All Features of ROMTERMS. &
space tor 6K EPROM GPIB 6-488R $395
Add Opiional Paralle] Printer Inlerace to GPIB 6 . -P s120
EPAROMS:

C1P ROM wsth 24:48 Cai Cisplay for Senes Il Smart Tarminal. Line Ediling, Corrected
Keyboard Screen Ciear and Mare . .. ROM-TERM Il §59.95
C1P ROM with 24 Col Display Otner RO\A T M I| F-\Alu s. Disk Boot ana ROM?
Disc Baswe Interchange ... ] . ROM-TEAM §59.95
C4P-MF/C8P-DF D-sk warm xl.m clm/\qod no Vo”'or ana JIJS. HlpszlLl for Serniator
Video System with Corrected Keyoourd .. .. .... SYNKEY $§39.95
ENHANCED MONITOR ROOMS FOR USE ON GP!B 4 488 & MEM BOARDS:
Expanded Suppori for CAP & CBP Fealsring Calendar/Clock. Ling Edit. Smart Terminat

Memory Fies  Parallel Prnter Contrel Corrected Keyboard., All Features of
AOMTERMS, Disk Support wiin Warm Starl ana More . .MI48P1 §59.95
Expanded C1 Monitor with Calerdar/Clock Software, Harg Disk Root Wazm Startang
Multi-tsser Control for G2 Systems .. MiC2-1 $59.95

. MEM F-16K §450
.ABDD/48 § SO

(Sea MEM Board Prices)
FDS $389

GPIB 4-488 5395
. GPIB 488-0 § 70
GPIB 488-U §100
GPIB 488-R $100

MEM- 56K CMOS STATIC MEMORY BOARD

Pruiter Port

Enhanced

Monitor ¥ o
Byt Flpr Compact-43at

60 Gycle
Clotk

Selrcion at
any of

16 Memory
Pariitions

48K Memaory

Standmd

All loyic
3 Bus

=ockeled

IEEE-488 CONTROLLER INTERFACE

Printer Poit
81 Cygle Clazk

VEEE-188 78

Interface
Sockal b m

Piogrammir S

PR

L Standarg Bus

THE GPIB 4-448 INTERFACE BOARD CONVERTS ANY OSI COMPUTER
INTO AN IEEE-488 INSTRUMENT BUS CONTROLLER!
BENEFITS — Provides a Sopnisticated lastrumentation Controller at
very low cost (often saving thousands of Dollars) The combination of
IEEE-488 instrumeatation Controller and High Capacity Hard Disk file
storage available on 0S| Computer systems is available at a fraction of the
cost required by the nearest competitor The IEEE-488 Bus, also known as
the GPIB.HP-IB or IEG-625 1s the maost popular International Standard for
connecting instrumentation systems. This 16-f:ne bus is designed to inter-
connect and control up to 15 instruments at a time. Currently, over 2000
different instrumenis are availabie to work on this bus. They include Plott-
ers. Digitizers. Printers, Graphic Displays. Recorders and a multitude of
specialized Test/MeasurementControl Equipment
EPAOM-ABLE — Can be used with a C4-P lo create a cedicated |[EEE-488
controller.

E—
C2-D MULTIPLE USER SYSTEMS

SAVE — 2 and 3 user Time Sharing Systems are available on the C2-D
Winchesler Disk Computer at 2 considerable cost savings from C3 Muluple
User Systems. The 3 user C2-D System can be expanded to include aword
processing printer, 4 other parallel printers and 3 senal printer interfaces.

COMPATABLE — The specsal C2-D Mulli-User Executive Program is
100% compatable with 0S-65U V1.2. The Multi-User Real Time Clock.
Memory Partition Control and IRQ Interrupt Management are done on the
Micro Imerface Memory Board. Thus. the CPU board is not modified and
remains in faclory condition

CONVERSIONS — The Up-Grade of your existing C2-D Computec to

Multiple User Configuration is aiso avaiiable. Call for details.
e

FLOPPY DISK UPGRADES FOR CiP, C4P & C8P

Our Memory/Floppy Board provides easy conversion of 502 and 630 CPU
Computers 1o Floppy Disk Operation. Tha MEMF Board has a floppy disk
interface which includes a data separator and the ability to automatically lift
the disk drive heads — your floppy disk lifetime will be extended many
times You will retain the casselte interface for your existing soltware: which
can easily be converted to Disk

Thrs MEMF-16K Board 1s populated with 16K RAM (50K possible) and
has featuras of the MEM CMOS Static Memory Board with an added lloppy
interface. The low power memory means exlra powe: supply not required.
ROM Basic i1s retained even when Board is populated for 48K Disc Basic. An
optional Parallel Printer Port and Real Time Calendar/Clock is on board.

Coinplete Ready to Run conversion Kits with 3" or 8" Disk Drives are
available.

ULTRA-LOW POWER — By using CMOS Stalie
RAM Memory, the 10tal power cansumplioa 18 aboul
s Amp at 5 Volts wnen populated for 4BK. In tact, most
of power is used by the Address Line Bulters and the
Data Transceivers.

MULTI-USER — Canbe agaressedloranyoltne 16
mul-user memory partitiors. The low power and
singie memory board/partition simplify installation
and provide u lypical $1400 saving for a 3-user
system.

MICRO-INTERFACE
3111 SO. VALLEY VIEW BLVD., SUITE 1-101
LAS VEGAS, NEVADA 89102
Telephone: (702) 871-3263

Check with yoor lacu! Dealer o Ordar Direct.
Phone orders accepted.

TERMS: Check/Money Order/Maszer Charge/VISA
Sent POSTPAID ON PREPAID OHDERS.
Foreign Orders: Prepaid only
Add 5% lor handéing/shipping.




General Purpose Tape /O

for OSI

by Jerry D. Boucher

This relocatable program
provides extremely flexible
cassette LOAD and SAVE
functions. Nearly every
location and format can be
accommodated.

TAPE LOAD
requires:
0S| C2 Series One or Two
cassette recorders

The program can be
modified easily to work on
other OSI| machines.

There are numerous occasions when
the cassette tape SAVE and LOAD func-
tions on OSI microcomputers are
awkward or inadequate. The limita-
tions of 7-bit bytes, language-
dependent format, inflexible storage
location, and loss of control characters
from tape have frequently forced me to
write a dedicated I/0 routine for each
job. A problem occurred when I increased
the baud-rate of the tape 1/0 and needed
to copy my library of tapes at a higher
speed. Copying the mixed format (ma-
chine language and CHECKSUM) of
the Assembler/Bditor, Extended Moni-
tor and my own program packages was
almost impossible with the existing
firmware. The general purpose I/0 pro-
gram presented in listing 1 was my
solution to that and other serial 1/0
problems.

My general purpose program will
permit the transfer of data from one
tape to another, regardless of the for-
mat or content of the data. The pro-
gram can also be used to LOAD non-
standard data into the computer's
memory for use with other programs.
For example, data may be loaded with
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Listing 1:

449
A58
460
4re
480
438
sau
510
529
532
5492
55e
560
57

Tape

aves
[%1%]%1%]
%] %0 1%}
1008
1620
1808
1083
1285
14a8
L9@B
168C
Loz

1911 <t

Viagp
lals
(gl
L1
131
Yol
LAzH
o2
2t
1926
LA2T
1610
10Z0
132¢F
1832
1835
1838
19738
123R
193E
l@azF
194t
1842
(044
1848
1848
104A
124C
184F
16S1
1853
1856
1853
16GC
185¢
1961
1464
1966
L1BE8
106A
1960
1 e6E
1971
1474

LOAD and SAVE Routlne, Assembly Language.

aCicla
ABAB
BID218
2@2DBF
o
BarF7
NS AN

iy

E{Z i
€953
NGEn3
A%l
85k 1
ACHERZ
PEERA
[Ri% g
BanM1a
222080
a8
pay 7
20y 0
2020BF
46
ARG
BSLZ10
29?DBF
a8
pul<iave
58
Ca4C
(151 =]
CYh3
F@32F
DRER
7auer B
Caal
FaiB
8nes1a
2R2DBF
2PAB1B
zacz1v
BANZ
2688103
Cc9zE
DBF 4
51€0
20ZDBF
g
28QD14
208C218
B8

: TAPE LLOAD AND SAVE

:J.U. BOUCHER,

START
ST
51

sPy
TR

Spa

IN

Ny

STHMARK

INZ

1IN2
N4

«
MEM
IMP
Loy
LDA
ISR
DEY
BNE
PR

Pl
13HE.
Ly
ST
L L«
GSTR
Loy
ciA
pANY
DEr
LNE
Jop
I5R
PHIY
LUy
LLA
ISR
DEY
HNE
PR
cpP
BEG
[olyld
REN
BNE
TSR
cHpP
aro
sSTA
JSK
JSR
JSR
BCS
ISR
CMP
BHE

BASIN
INY
JSR
JSR
BCS

3/31/81

= 81888
= st
53
4408
1ABL,.Y
$BF20

FIRSTY PROMPT

S

B¢ DL

SRFZ0

RELL U
24
LE-S181
RN
L3 {si)
MEM
eeT
TRE2.Y
BBFZD

ST MEMURY PR

SECOMD ST

SF2
#F 000 GET b
8Brzn

UR <

480y
TAR3. Y
8EYZD

THIRD PROMPT

MR

CHECK | OWR S
®24C LOAD
N
$853
our
SF3
sFNRe
428D
1N2
CTHMARK ¢ 1
$BF2D
SK1P
RUBCHK
SY
INPUT
4828
INY
(MEM), Y
|BF 20

SAVE

GET SYART MARK
IGNORE IF RETURNM

REALI INRPUT 1NTIL
START MARK FOUND

SK1pP
RIBCHIK
ST

(Continned)
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Listing 1 (Continued)

S88 1A76 268813 JSR INPUT  LOAD AND STORE
589 1879 zazoerF ISR $BFZOD  ALL AFTER START
6@ 187C 9LES STA (MEM)Y,Y

€18 1@7E DL(E@ CMP (MEM)Y,Y

6zR 1680 DERL ENE ST

638 1082 €8 INY

B4@ 1083 DBEC BNE INT

B58 1095 EGEL INC MEM+1

B6@ 1887 DeEs BNE IN3

570 1889 20@8@rD ouT JSR SFDEE@  NEW START MARK?
680 1@8C C98D CMP 432D IGNORE IF RETURN.
£9@ 188€ FBOS BEG QUT1

768 1958 Z@ZDBF JSR 8BF2D

718 1893 2815HF ISR $BFIS

72@ 1098 z@ADIB ouT1 JSR SKIP

738 1299 20C2108 outz ISR RUBCHK

748 183C BaDB BCS IN4

759 1@SE BLEG LOA (MEM) .Y

760 12RO 2015BF JSR SBF1I5

770 1@A3 2@2D8F J5R SBF2D

789 18AS €3 INY

799 1BA7 DaFB BNE oUTZ

800 18A9 EGEL INC MEM+1

B1@ 18AR DUEC BNE OUT2

326 1PAD AZGA sK1P LDOK #88A

838 1@AF 2020BF JSR 8BF2D

840 {@Hz ASAD LOA 958D

HS0 1@H4 282DBF JSR #8FZD

860 1087 A1 RTS

870 1958 ADARFC INPUT  LDA $FCAa

84B 1PRE 4R L3R A

¥YB 1IBC HAF A BCC INPUT

YPB 19BE AD@IFC LDR srcal

319 1u8C! ee RTS

92@ 16C2 A94A RUBCHK LDA #8548

938 16U4 BDAADF STA BOFRG

948 10C7 ADPBDF LDA SLF 2B

958 1ACA €984 CMP 8814

568 18CC Faez BEO KBZ

970 16CE 18 QL

980 16CF Ga RTS

398 120@ 38 RE2 sec

1¥EA 10D1 6B RTS

1810 1802 283F 1AHL . DRYTE $£2B3€,$6A43, $4€43, SUNGA
1819 1BD4 5A43

1818 1806 4E49

1918 18N3 8DsA

1228 18UA 203F TAB2 .DBYTE $2@3F,8537F .84C00. 38ABQ
1820 18DC 532F

1828 18DE 4Cap

1820 10EG 9ADY

1830 LEE2 283F TAB2 .DBYTE 2031 ,%5452,$4154 852D, 83000
1030 18F4 5452

1936 1866 4154

1838 1uE8 5385

1830 1AEA 9ARG

the program, held in memory, and re-
trieved with PERK statements for pro-
cessing in BASIC. Or straight text may
be stored and LOADed on tapes for use
with a word processor. The program
can be vsed in conjunction with the
Monitor or Extended Monitor to in-
spect the contents of a tape for format
or for bug-hunting. It can also be used
to SAVE any portion of the computer’s
memory to tape; for example, tokenized
BASIC programs.

The portion of the program that ac-
tually performs the LOADs and SAVEs
is quite simple. Any string of characters
present at the serial input port is se-
quentially stored in memory with a
LOAD. With a SAVE the string is se-
quentially routed to the serial output
port. This string includes control char-
acters, line-feeds, data, or any valid
ASCII character that might be on the

12

tape. The rest of the program, occupy-
ing most of the code, makes the LOADs
and SAVEs flexibly controllable and the
operation convenient.

Location and Machine-Dependent
Features

The program utilizes several
routines from the Monitor and BASIC
ROMs of the OSI C2 series. If you have
a different machine, you may need to
change the addresses of these routines
and ports:

$§BF15 serial output routine
$BF2D CRT display routine
$DFO0 scanned keyboard port
$FCQ0, FCO1 serial 170 port

$FDO0 keyboard fetch routine

The ROM routines use locations in
the first three pages of memory, so

MICRO - The 6502/6809 Journal

storage of the machine-language pro-
gram must be in page 3 or above. The
program, as shown in listing 1, is writ-
ten to occupy page 16 ($1000 to
$10EA), with data storage beginning at
page 17 {$1100). Page zero locations
$EQ, $E1 arc used. However, these loca-
tions are not affected by running
BASIC, so the program can be called as
a USR function or loaded with a BASIC
routine.

The program can be relocated with
the Assembler/Editor, Extended Moni-
tor, or with the BASIC loader presented
below. If the program is to be relocated
and directly entered into the computer
with the ROM Monitor, change all oc-
currences of byte $10 to the page num-
ber (hex| of the new location. You can
change the location of data storage by
entering the page number of the start of
data storage at line 180 of listing |1,

Listing 2 is a BASIC program which
will load and locate the machine
language program. Upon RUN the pro-
gram calls for the page {decimal] where
the program is to be located. Data
storage is set for the next page. This
BASIC loader requires the first nine
pages for operation, so the Jowest page
available for the main program is 10.
After the loader has placed the main
program in memory, control transfers
to the main program vig a USR instruc-
tion in linc 120 of the BASIC loader.

Operation

When you turn your machine on,
the prompt ““L/S?"’ is displayed. Enter
L for LOAD or S for SAVE. The prompt
“START?"” will then be displayed. If a
carriage return is entered, the program
immediately begins to load and store
whatever is coming into the serial in-
put port, or output whatever is in
memory — depending upon whether L
or S was selected. If any other key is
pressed in response to ''START?'' that
character becomes a start mark.

In the LOAD mode the input is
monitored until the start mark appears
on the tape. The start mark is then
stored in the first memory location,
and all subsequent data are stored se-
quentially in the following memory.
For example, machine language pro-
grams usually begin with a period to set
the monitor in the address mode. If a
period is entered as a start mark, any
characters on the tape preceding a
machine language program will be ig-
nored. Likewise, a semi-colon could be
used to select a CHECKSUM program,
or you may use special characters for
file separation.

No. 47 - Aprii 1982



Listing 2: BASIC Loader and Relocater.

13 RCM --RELOCATE AND LOAD MACHINE LANGLIAGE PROGRAM--
20 REM --J.D. BOUCHER, 8/31/81

3@ PRINT "ENTER PAGE IN DECIMAL":INPUT P
42 YF P<18 THEN PRINT®TOO SMALL":GOT030
58 X=P#256: POKE 133,255: POKE 134.P-1
6@ FOR J=B TO 239: Y=X+JY

78 READ N; IF N=)B THEN N=P

88 I1F J=23 THEN N=P+l

9@ POKE Y.M

188 NEXTY

122 POKE 11,8: POKE 12,P:%=USR(X)

18P REM -- LOAD AND SAVE PROGRAM--

1881 DATA 7?6, 28, 18, 160, B. 185,
1882 DATA 191, 136, 2@8, 247, 32, 8.
18@3 DATA 249, 32, 45, (391, 201, B8S,
1084 DATA 133, 225, 1B9, P, 133, 224,
1885 DATA 6. 32, 45, 191, 138, 288,
18@8 DATA 32. 4S8, 181, 72, 168, 8,
1887 DATA 45. 191, 136, 208, 247, 104,
1@BB DATA 28L, B3, 244, 63, 208, 227,
1299 DATA 13, 24a@, 27, 141, l@l, iB,
1018 DATA 173, 16, 32, 184, 16, 176,
1811 DATA 2@l 48, 288, 244, 145, 224,
1812 DRATA 324 173 16, 32. 194, 16,
1212 DATA 16. 32, 45, 181, 145, 224,
1814 DATA 208, 208, 236, 238, 225, 2¢48,
1815 DATA 281, 13, 248, Gi- G2, W5
1816 DATA 32, 173, 16, 32, 194, 16,
1817 DATA 32. 21, 191, 32, 45, 191,
1a18 DATA 225, 288, 236, 169, 1@, 232,
1819 DATA 32, 45. 193, 96, 173, 9,
182@ pATA 123, 1, 2582, 96, 183, 64,
1821 DATA a, 223, 26i, 4, 249, 2,
18622 DATA 32, 63, 94, 73, 78, 73,
1823 DATR 83, 47, 76. 13, i@, a,
1024 DATA 85, ©4., 83, 13, 1@, a,

2i@, 1B6. 32, 45
253, 281. 127, 248
288, B, 169, 17
1e@, 7, 185, 218
247. 32, B, 283
185, 226, 18, 32
281, 76, 248, 6
32, @, 253, zel
32, 45, 191, 32
162, 32, 184, 16
32, 45, 191, 2@8
176, 141, 32, 184
209, 224, 288, 123
232, 32, @, 253
191, 32, 21, 181
176, 214, 177, 224
z8@. 208, 240, 230
45, 181, 163, 3
252, 74, l44, 254
141, @, 223, 173
24, 9B, 5B6. 96
13, 1@, 32, B3
32, 63, 84, B2

@, 8, 9, B

In the SAVE mode, the start mark is
not used for control. If any character
other than a carriage return is entered
as a start mark, that character is output
to the tape port before the data are
dumped. This adds the starc mark to
the SAVEd data for future vse.

While operating in the SAVE or
LOAD mode, the program may be in-
terrupted by depressing the RUB-OUT
key. On RUB-OUT, the prompt
"INJZ?'* appears. If "Y' for YES is
entered, the memory will be reset to
the beginning, and the L/S prompt will
reappear. If any other key is depressed,
memory will not be reset before mov-
ing to the L/S call. This function
allows multiple data sets to be LOAD-
ed. After LOAD, the memory must be
initialized before SAVE.

Neither SAVE nor LOAD has a ter-
mination point. The program will con-
tinue to LOAD or SAVE data until
RUB-OUT or BREAK is entered. How-
ever, there is an echo-check at line 610
in listing 1. This will send control to
the ""INIZ?"’ point if the available RAM
is exhausted. The program, as written,
has no provision for retum from a
BASIC USR call. Adding the following
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lines to listing 1 will return control to
BASIC if ''R"" is pressed at ''INIZ?":

161 BEQ S3
162 CMP #352 R FOR RETURN
171 RTS RETURN TO BASIC

This package has become a very
useful addition to my program library.
If you have difficulty getting things in
and out of your machine you should
give it a try,

Dr. Jerry D. Boucher is a Research
Associate at the East-West Center in
Honolulu, Hawaii, specializing in cross-
cultural psychological problems. He uses
his OSI C2-4P for statistical analysis,
content-analysis of language, and text
processing. Contact Dr. Boucher at East-
West Center, 1777 East-West Rd.,
Honolulu, HI 96848.
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BY CASES, INC.
DESIGNED TO PROTECT YOUR COMPUTER

" N
CLUB AND DEALER DISCOUNTS AVAILARLE
CASES, INC. P.O. Box 33820 Seattle, WA 98133 (206) 365-5210

Features —
* Rigid Shell Made of Plywood
Supported High Impact ABS.

* Shock Resistant Foam Lining.

* Heavy Duty Hardware
Includes Key Locking Latches

* Bound Metal €dges.

* Interlocking Tongue and
Groove Extrusion, Mating Llid
and Bottom.

Apple Il Plus 2 Drives $175.00

OTHER
MODELS
AVAILABLE
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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

See your dealer . . .

or for direct orders, add $1.50 and specify UPS or first class mail.
lllinois residents add 5% sales tax.
Visa and MasterCard accepted.

Communications Corp.
713 Edgebrook Drive
Champaign, IL 61820
(217) 359-8482

Telex: 206995




How To Save On Software And Hardware Without Really Trying:

Call Micro Post TOLL FREE

Now Buying The Most Popular Computer Software And Hardware Products
Is As Close As Your Telephone EASY, CONVENIENT, And FREE — Call Us.

Games

SIRIUS SOFTWARE INC.

Beer Run ... ... A ..., %2545
Borg . .. r I —— , 8§25 45
Dark Forest . $25 45
Epoch $29.70
Foosball $25 45
Gamma Goblins $25.45
(5] (v R e tee PR N $33.95
Hadron .$25 70
Jellyfish ; §$25 45
KABLI ST - - - ooy eq sals 53 $25.45
Minotaur . . 825 45
Orbitron : olb . $25 45
Outpost .. ... .. Sl WL $25.45
Snake Byte $25 45
Sneakers . .. .. $25 45
Space Eggs 825 45
177510, SRR AN PR R $25.45
BROCERBUND

Apple Panic . .§25.45
Davids Mldnlgh' Maglc . 82970
Galactic Empire . .. $21 20
Galactic Revolution . . . . §21.20
Galactic Trader .. .$21.20
GalaxyWars .. ..... ., .. ... $21 20
Red Alert ... ... . $25.45
Space Quarks . .. . $25.45
ON-LINE SYSTEMS

Cranston Manor . $28.70
Crossfire $25.45
Hi-Res Cribbage $21 20
Hi-Res Football 3$33.95
Hi-Res Soccer .. .......... $25.45
Jawbreaker .. $25 45
Marauder .. $29.70
Missile Defense .. %2545
Mouskattack .. $33.95
Mystery House . §20.20
Pegasus Il -$25.45
Sabotage . $21.20
Tnreshoid $33.85
The Wizard and he Prmccss . . $28.00
BUDGECO

Raster Blaster .. .. .. $25.45
CAVALIER COMPUTING

Bug Atlack §25.45
Asteroid Field . ... .. $21.20
Star Thiet $25 45
MUSE

ABM . : b2 20
Castle Wonenslem . $25.45
Robotwar $33.95

To Order Call 24 Hours A Day Toll Free
Outside Calitornia 800-227-1617

Inside Calitornia 800 -772-3545

Ask For EXT. 637"

Appin s @ brademark oF Apple computer Atan s A

CAtaning 1I8Mag 2 rpacmark of Hiern:
achines TS 8018 4 frademark ¢' the Tang

Prices Subject To Change

ROCKROY INC.

Conglomerates Collide . $33.85
DAKINS

Dragon Fire ‘ . $50.95
Kaves of Karkham . . . $42.45
Rings of Saturn . . $33.85
Alkemstone . . $33.95
Neutrons . ....... £25.45

New Products!!!

The JOYPORT 1s an input device ltor the
Apple computer by Sirius Software, Inc. It
allows seleciion of two Appie compatible
paddles or two Atari-lype joysticks without
opening the Apple case. A complimentary
copy of Foasball is included

Now availabie from VISUAL PRODUCTION
SYSTEMS — a system to create color siides
in minutes for less than $3.500. This total
package for an existing 48K Apple com-
puter with two disk drives and a graphics
tablet includes software and a reproduction
moduie (motor-driven camera included!)
Write to us for adgitional information and
brochure

Business
HOWARD SOFTWARE

Creative Financing $127.50
Rea! Estate Analyzer . $127 50
Tax Preparer = $127 50
SOFTWARE PUBLISHING CORP

Personal Filing System .$80.75
PES-Report $80 75
ARTSCI

Magic Window $84.95

1

il

Basic Mailes $59 45
Magic Speé . 859 45
VISICORP

VisiCale . $200.00
Via:Dex $200 00
VisiFile . $200.00
VisiPlot $160.00
VisiTerm . $ 80.00
VisiTrend/VisiPiot . . . . §240.00
DeskTop/Planll $200 00
STONEWARE

D B Master .8185 45
Utilities

ON-LINE SYSTEMS

Expediter Il $84.95
Lisa2.5 . 867 95
Lisa Educauonal Pa-< $101 95
MMS:L $42 45
Speed/ASM ‘ $33.95
SIRIUS SOFTWARE. INC

Audex $25.45
E-Z Draw . . $42 45
Pascal Grapmcs Editor (PGE) .. 38493
Hardware

T G PRODUCTS

T G Joystick . $50.00
T G Paddies £33 00
ATAR!

Atari Joysticks $ 840
THE KEYBOARD COMPANY

Joystick Il $42 45
Hand Controliers . 82545
SIRIUS SOFTWARE INC

The JOYPORT . $63 00

Write for information concerning our Atari IBM, and TRS-80 product lines

[ e T ik d i s LR =y
i ORDER/REQUEST FORM l
S-S N
J AN 2\ Name ]
| Y |
— _/
| t —_//:’/_‘ j Address |
_— L L"
= ? g
N ?‘v ,/ Ciy — Swate Zip — |
i N .-//
Phone ( ) |
l T — c PAYMENT
| roduct y ost [ Personai Check l
[J Cashiers Check/Money Order |
| O Vvisa [} Mastercard
Card # ]
I Exp Date |
| Signature
Sub Tetat - - ) |
| A Regidents AGd 6% Tax {1 Add my name to your mailing isl
| Shipping/Handing | 200 | NOTE Cashier's Check or Monay Order wil I
TOTAL greally expedite your orger Please add a

I_MAIL TO:MICRO POST » P.O. BOX 1989 » ORINDA, CA -

$10 00 handiing charge for foreign orgers.

94563



A Real Tape

Operating System

by Dale De Priest

The Commodore PET offers one
of the most reliable cassette
operating systems. This article
describes how It works and
offers tips on how to get the
most In convenlence and
rellabllity from the system.

When | was shopping for a home com-
puter, one of my selection criteria was
that the machine not require expensive
add-on items, such as a disk drive,
before 1 could use it. Therefore, I needed
a suitable cassette system. Unfor-
tunately most cassette systems are
either unreliable or very difficult to
operate. I decided on the Commaodore
PET because of its excellent cassette
system. However, there are a few tricks
to getting the most from the PET’s
cassefte system.

So what makes the PET’s system
different? First, Commodore modified
the standard audio cassette recorder
especially for computer use. No tricky
adjustment of volume is necessary to
read (play] your programs into the
machine. Although there is remote
contro] of the cassette drive motor,
Commodore’s software allows you to
regain control of the cassette for
manual operation. Finally, an added
switch can tell the computer when one
of the motion control buttons has been
depressed. We will explore each one of
these features in detail.

Dual Cassettes

A disk drive can read a block of data
into the machine and then rewrite data
out on disk. The PET provides two
cassette jinterfaces for this kind of
operation. One interface can be used in
the read (play) mode to read in the old
data. A second cassette can be placed in
the write (record) mode to receive the
new data. The computer can have coin-
plete control of this operation.

You could also use the second
cassette to save a back-up copy of your
program at the same time you save the

16

original, because the PET always sends
the data to both cassette interfaces. Un-
fortunately, if your second drive came
from Commodore you can't use this
feature; Commodore designed the drive
to shut off in the middle of the record-
ing. If you are using another recorder
without remote hook-up [a configura-
tion not recommended by Commo-
dore), simply set the second machine to
record before you start the first.
(Editor’s note: A method of modifying
standard (less expensive) cassette re-
corders for use with the PET was des-
cribed by Jerry Froelich, MICRO 34:81 |

Header Records

Commodore supports two types of
files on the tape. You can store pro-
grams on your tape with a special
header record that contains the name of
your program, or you can storc data
that will also have a special header
record. In addition, data files can be
several records long. All header records
and all data records are buffered in a
special place in memory. Each cassette
interface occupies a block of memory
192 bytes in length. The first byte of
this buffer contains a code that lets the
PET know what kind of record it is pro-
cessing. The other 191 bytes are the
record's actual data. The coding for this
byte follows:

. program header

. data file

. not used

. data header

. end of tape mark

(S~ R

Note that although program storage
itself does not use this buffer, the
header record containing the name of
the program does use the buffer. The
program name begins in byte 6 of the
header and extends for at least 128
bytes, if needed. Searches [and the
resulting displays) will only act upon
the first 16 bytes. When I save a pro-
gram 1 normally save the date out
beyond the 16th position. Bytes 2 and 3
contain the start address for program
loading. Bytes 3 and 4 contain the end
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address +1. The normal SAVE com-
mand will always default to a start ad-
dress of 1024. However, SAVEs done
with the machine language monitor
can have any address. Upgrade and 4.0
ROMs behave just a little diffesently in
this area. The default save location is
contained in the start-of-BASIC text
pointer. This pointer is initialized to
point to 1025.

Load commands always use the
header data. On a Joad, the PET can
distinguish between a program file and
a data file even if they both have the
same name. The PET will load your
program where the header tells it to.
The RUN command, however, always
starts executing at the location pointed
to by the start-of-BASIC text pointer.

If the PET cncounters an end-of-
tape header while searching, it will
stop and display the 'file not found”’
error message. I find this very useful —
it avoids running down the whole
length of tape when a program is not
found. For this reason [ always put an
"end-of-tape'’ mark at the logical end
of every tape. There are two ways to o
this. One way is to add a 2 at the end of
your SAVE command. For example,
SAVE “NAME",1,2 will add an end-of-
tape mark after saving the program
""NAME"’ on tape number one. The sec-
ond way is to specify that you want an
end-of-tape mark with the OPEN com-
mand. Either method will work, but [
prefer the second. I always end my
tapes with the following command ex-
ecuted in the immediate mode.

OPEN 1, 1,2, "END OF TAPE" : CLOSE 1
Data Files

You can extend the amount of work
that can be done with limited memory
through the use of data files. Informa-
tion that would npormally occupy
memory space in DATA statements
can be kept on tape instead. The PET
provides for data operations through
OPEN statements followed by INPUT#
or GET# statements. OPEN tells the
computer what you want to do with the
file, where the file is, the name of the
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file, and the logical number of the file.
This number eliminates the need for
future commands to repeat all the fore-
going data. When a file is opened to
read from tape, the computer immedi-
ately searches for the file header and
then stops. The PET is now positioned
correctly in front of the data and knows
that you want to read it in. The next
INPUT# command to reference that
logical file oumber will read in the first
of the data. This command works ex-
actly like the standard INPUT com-
mand and is subject to the same
80-character limitation. The GET#
command Jlets you evade this limita-
tion. Since the operating system pro-
vides for multiple records in the same
file, there must be a special end-of-file
indicator. When the file was originally
closed, the PET wrote the last of the
data on the tape and then added one
byte of zero at the end. Since the data is
written to tape in ASCII format, there
shouldn't be a zero byte in the data.
This then becomes the marker for the
end of file.

The GET# command works just
like the standard GET command except
that its data comes from the cassette
buffer instead of the keyboard buffer.
Therefore, each of the 191 bytes will be
read one byte at a time. Remember that
the 192nd byte was reserved by the
system to indicate that this is a data
file. All of the carriage returns and the
commas that would normally be ig-
nored by the INPUT# command will be
read by the GET# command. For this
reason you cannot use the GET# com-
mand with numeric variables. Always
use string variables for this command.

At this point I wonld like to take ex-
ception to the recommendation in the
PET manual that you put the data first
if you want to mix data and programs
on the same tape. Doing as the mannal
advises means having to rewind the
tape to read in the data after the pro-
gram has loaded. 1 always put the data
after the program so the program can
find it without my help.

When I update files, I always have
the program first save itself, and then
the data files. I store only one such pro-
gram and its associated data files on the
tape. Therefore, when I open the data
file, I set the secondary address so that
an end-of-tape header will be written
when the file is closed. Note that the
SAVE command can be issued by the
program. This will not return you to
immediate mode, so your program will
continue running. Bach time 1 wish to
save new data from a program run, I use
a different tape. Actually, I alternate
between two different tapes — one pro-
vides the backup for the other. In this
manner, if there is a problem with the
SAVE, I'l]l only lose the last update and
not the whole file. I would also recom-
mend that your program keep track of
the revision level of the updates. This
can be done by incrementing a counter
stored as the first record. Revision in-
formation can also be stored as a part of
the header record when you save it cach
time. This can be very important if you
forget what your last tape was.

(LABEL), Y (LABEL,X) LABEL + INDX-1

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 avaifiable 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
$49.95

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

LDA STA LDX STX LDY STY
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EASTERN HOUSE SOFTWARE
3239 Linda Drive

PHONE ORDERS

Winston-Salem, N. C. 27106 USA (918) 924-2889

(Dealer Inquiries Invited)
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Several data files can be maintained
on the same tape.The OPEN statement
will search for the proper file by name
in the same manner as the LOAD com-
mand. The only problem is the time in-
volved. The PET puts about a 13-second
gap between files.

Error Checking

Good error-checking is an essential
component in the design of an adequate
tape storage system. One approach to
error-checking is to add a parity bit to
each character as it is written to tape.
The parity bit works by counting each
bit as it is sent to the cassette and
making sure that the total for each
character is an odd number. When
reading this data, a count can also be
performed to verify that all the bits are
read. Another way to check data is to
count the number of bits in the whole
block, then write a character represent-
ing this sum on the tape at the end of
the block. This is called a ''checksum. "
If you know how many characters were
written on the tape, another check
would be to insure that the same num-
ber is read back. How many of these
checks are available on the PET? All of
them! They are kept in a status word
which may be examined at any time.
This status word contains the resule of
the last input or output operation.

The PET takes error detection one
step further because it includes error
correction on the tape files. The PET
actually stores two copies of every pro-
gram on the tape. When the tape is
read, it not only checks the parity but
keeps track of any places with had pari-
ty. When the second pass is reached, it
simply substitutes the good data from
the second pass for the bad data picked
up on the first pass. The PET keeps
track of up to 32 bad characters in each
record. If this number is exceeded, the
load results in an uncorrectable read er-
ror. You can check the number of read
errors by dividing the number in loca-
tion 630 by 2 (192 on upgrade and 4.0
PETS). The next location in memory
repeats this for the second cassette.

The uncorrectable recad error status
bit is the only one that will cause a load
error. If two data bits are bad in the
same character, the correction circuit
will miss it. A quick check of ST
reveals that the checksum will usually
catch this kind of error. For this reason,
if you want to be very sure of a good
load, insert the following line as the
first line of your program:

1 IF ST THEN PRINT "ERROR'' ST : END

CBM/PET? SEE SKYLES ... CBM/PET?

course of doing a 78-page manual!)

2-ME available at o very special price.

Complete winh Socket-2-Nfe .

Shipptnz und Handling

Skyles Electric Works
201E South Whisman Road
Mouniain Yiew, California 94041
(415) 965-1735
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“‘Should we call it Command-O
or Command-O-Pro?”’

That’s a problem because this populay ROM is
called the Command-O-Pro in Europe. (Maybe
Command-O smacks too much of the military.)

But whatever you call it, this 4K byte ROM will provide yvour CBM BASIC 4.0 (4016,
4032) and 8032 compuiters with 20 additional commands including 10 Toolkit pragram
editing and debugging commands and 10 additional commands f6r sereening. formatting
and dis¢ file manipulating. (And our manual writer dug up 39 additional commuarnds in 1he

The Caommarnd-O extends Commaodore’s 8032 advinced sereen editing featores to the ulte
mate. You ¢an now SCROLE up and down, inseit or deiéte entire lineg, delete the char-
acters to the lefr or right of the cursor, select TEXT or GRAPHICS modes or ring the
8032 hell. You can even redefiné the window (o adjust it by size and position on your
sereen, And you can define any Key to equal 8 sequence ob up o 90 key sisokes,

The Command-O ¢hip resides in hexadecimal address $9000, the rightasost einpry sackel
i 4016 and 4032 o 1he rearmost in RO3I2. I there is a space conflics, wé do have Sockel -

Skytes guarantees your sutisfaction: 1l you are nor absoluiely happy with your new
Command-Q., return it 1o uy within ten days for an immediate, full revond.

Command-Q from Skyles Eleciric Works. o e £75.00
(USA/Cunada) S2.50 (Europes/Asia) $10.00
California residents must add 6% /6% % sules tx. ax réquired.

Visa/Mastercard orders: call tollfree
(800) 227-9998 (exeept Califarmia).
California orders: please call (435)
965-1135.

STNAMS 33S ¢13d/NGO """ STTAMS 33S
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You can stil] run the program by
typing in CONT after it stops. A pro-
gram is stored as one black of data on
the tape. Therefore, exceptionally long
programs should be avoided if max-
imum error checking/correcting is
desired. Alternately, the monitor can
be used to save programs in pieces. The
last program piece saved should be the
one with the highest address.

Even with all of these schemes we
still are not guaranteed to have a good
tape. The PET provides a way to make
sure the tape can be read by using the
VERIFY command. This command reads
each character from the tape and com-
pares it with the one in memory. This
should insure that the tape was written
correctly. Therefore you should always
verify a program after you save it.

The VERIFY command can also be
used to position the tape. Whenever
this command is issued it starts the
tape and reads in the next program (or
the one specified). The comparison is
made without disturbing whatever you
have in core. The tape is left positioned
just beyond the program — exactly the
goal wc were trying to achieve. This
positioning capability allows us to add
programs at the end of the tape, or to
modify an existing program and rewrite
it in the same place. The PET puts a
long leader in between each program so
that even if your new version is a little
longer, it will still fit. But be careful!

The VIC uses a cassette system that
is almost identical to the standard PET.
There are only three major differences.
First, the VIC only supports one cas-
sette; address 2 is used to support the
RS-232 interface. Second, the VIC con-
tains a relocating loader that will auto-
matically start the tape load at the loca-
tion designated by the start-of-BASIC
text pointer. The VIC uses the start and
end addresses in the header to calculate
the length of the program which is then
added to the start-of-BASIC text pointer
to arrive at a new end address. The
third change is related to the second.
Since you might not want a program to
be relocated, a new header type has
been created. If the first byte of the
header contains a three, then the load
will work by using the start and end
pointers exactly from the program
header. This is required when loading
most machine language programis.

Please send any comments or questions to
the author at the following address: 611
Galen Drive, San Jose, CA 95123.

ACRO

No. 47 - April 1982



APPLE » ALTOS - ATARI » MAXELL « DYSAN
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OSlI

GALAXIAN - 4K - One of the fastest and finest
arcede games ever written for the OSI, 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 $9.85 OSI

LABYRINTH - BK - This has a display back-
ground similar 10 MINOS as the action takes
place in a realistic maze seen from ground level.
This is, however, a real time monster hunt as you
track down and shoot mobile monsters on foot.
Checking out and testing this one was the most
fun 've had in years| — $13.95. OSI

THE AARDVARK JOURNAL

FOR OSI USERS — This is a bi-monthly
tutorial journal running only articles about OSI|
systems, Every issue contains programs custom-
ized tor OSI, rutorials on how to use and modify
the system, and reviews of OSI related products.
In the last two years we hawe run articles like
these!

1) A tutorial on Machine Code for BASIC
programmiers.

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
Jots more —
Vol. 1 (1980) 6 back issues - $3.00

Vol. 2 {1981) 4 back issues and subscription for
2 additional issues - $9.00,

ADVENTURES!!!

For OSI, TRS-80, and COLOR-80. These
Adventures are written in BASIC, are full fea-
tured, fast action, full plotted adventures that
take 30-50 hours to play. {Adventures are inter-
active fantasies. It’s like reading a2 book except
that you are the main character as you give the
computer commands like ‘“Look in the Coffin’”
and "‘Light the torch®.)

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 takes place on the RED
PLANT. You’ll have to 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 challenging ADVENTURE. It
is 3 treasure hun? 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 yood reasons - but they for-
got to take you,and now you are in deep trouble.

DEATH SHIP (by Rodger Olsen)
Our tirst 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 3 little dark outside. $14.95 gach.

TRS-80

osl NEW-NEW-NEW osl
TINY COMPILER

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

It does have some limitations. It is memory
hungry — 8K is the minimum sized system that
can run the Compiler. It also handles only a
limited subse! of Basic — about 20 keywords in-
cluding FOR, NEXT, IF THEN, GOSUB, GOTO,
RETURN, END, STOP, USR(X), PEEK, POKE,
=0, .y . Variable names A-Z, and (nteger
Nombers from 0-64K.

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

TINY COMPILER — $19.95 on tape or disk OSI

SUPERDISK |1

This disk contains a new BEXEC™ that boots
up with 3 numbered directory and which allows
creation, deletion and renaming of tiles without
calling other programs. It also contains a slight
modification to BASIC to allow 14 character
file names.

The disk contains a disk manager that con-
tains a disk packer, 8 hex/dec calculator and
several other utilities.

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

SUPERDISK Il $29.85 (5%"} OSlI

BARE BOARDS FOR OSI 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
parallel ports! It 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. Bare board — $24.95.

MOTHER BOARD — Expand your expansion
connector from one to five connectors or use it
to adapt our C1P boards to your C4/8P. - $14.96.
16K RAM BOARD FOR C1P — This one does

not have a parallel port, but it does support 16K
of 2114'. Bare Board $39.95.

¥
- i =

COLOR-80

oSl

WORD PROCESSING THE EASY WAY —
WITH MAXIPROS

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 fets you vary the width and margins
during printing. It has rutomatic pagination and
automatic page numbering. 1t will print any text
single, double or triple spaced and has text cen-
tering commands. It will make any number of
multiple copies or chain files together to print an
entire disk of data at one time.

MAX)-PROS has both global and 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, stop for inputs, and print form letters.
It has tile merging capabilities so that it can store
and combine paragraphs and pages in eny 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. Specify 5% or 8™ disk.

SUPPORT ROMS FOR BASIC IN ROM MA-
CHINES — C1S/C2S. This ROM adds line edit
functions, software selectable scrofl windows,
bell support, choice of OSI or standard keyhoard
routines, two callable screen clears, and software
support for 3264 characters per line video.
Has aone character command to switch model
2 CI1P from 24 to 48 character llne. When in-
stalled in C2 or C4 [C28) requires installation
of additional chip. C1P requires only a jumper
change. — $39.95

C1E/C2E similar ta above but with extended
machine code monitor. — $59.95 OSl

ARCADE GAMES FOR OSI, COLDR-80 AND
TRS-80 (8K OSI1, 16K TRS:80 AND COLOR-80)

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 weorking instrument
panel, and your wits. Another real time goody.
£9.95

8ATTLEFLEET - This grown up version of Bat-
tleship is the toughest thinking game available on
O8I or 80 computers. There is no luck involved
as yau seek out the computers hidden fleet, A
topographical toughie. $9.95

QUEST - A NEW IDEA IN 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, exploration of ruins and temples
and outright banditry. When your force is strong
enough, you atrack the Citadel of Moorlock in a
life or death battle to the finish. Playable in 2 to
S hours, this one is different every time,

16K 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 data sheets for OS| systems
and many gamas and utilities for COLOR-80 and TRS-80. Send $1.00 tor our catalog.

AARDVARK TECHNICAL SERVICES, LTD. y

2352 S. Commerce, Walled Lake, MI 48088

oSl

(313) 669-3110
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COPCOP Single Drive Copier

by Peter Kleijnjan

COPCORP is a versatile disk
copying program for OSI C2-4P
and C4P-MF systems. With I,
the user can copy diskettes
quickly and easily, regardless of
the particular system’s
conflguration.

COPCOP
requires:

0S| with one disk drive

This utility for OSI C2-4P and C4P-MF
users features 2 command file to com-
bine the comfort of a BASIC dialogue
with the efficient memory use of
machine code.

COPCOP adapts to the size of your
system’s memory. On a 24K system it
copies up to 8 tracks at a time; with
48K, 20 can be accommodated. It also
maintains the original sector layout,
and automatically skips tracks without
headers. COPCOP can print out a neat
sector directory [and replace SECDIR).
If required, it can copy track O or in-
itialize before a write. And of course
it's selective, allowing you to specify
which tracks to copy.

A vita!l mechanism used in this pro-
gram is the so-called ‘‘command file.”
0S-65D can get its input from a variety
of input devices: device #1 is the serial
terminal, #2 is the keyboard console,
etc. What interests us is device #5 —
use of memory as input. This means
that you can POKE into memory any
sequence of inputs to 0S-65D. {Conse-
quently, you can input to BASIC, EM,
or even assembler, since they all use
08-65D routjnes.) Control can then be
transferred to memory by giving the
10 10,02"" command.

COPCOP first collects the data it

needs to copy a disk, and then builds a
command file using these data. This

No. 47 — April 1882

command file resides from $4800 up-
wards [figure 1}. It uses the ''getkey”’
routine at $252B to halt execution
when you have to exchange diskettes.

What is the advantage of this
technique over simple DOS commands
embedded (with DISK!"' ') in the
BASIC program? After control has been
transferred to the command file, the
BASIC program itself isn’t neceded
anymore! Nor is the 8K BASIC inter-
preter. This saves enough memory
(about 10K} to enable copying of four
more tracks at 2 time.

Listing 1 is the program itself. Lines
100-273 extract necessary information
from both the operator and the source
disk (the '‘original”’). The latter is

achieved by use of the ''DI xx'’ DOS-
command, which prints a sector map of
track xx. Lines 500-590 are a sub-
routine that prints a sector directory for
all requested tracks.

Lines 1000-1280 contain the
diskette copy subroutine. This routine
calls 2000-2130, which adds a single
pass [one series of CAlls and SAves) to
the command file. 5000-5130 prints an
appropriate CAll or SAve command to
the command file, and 7000-7060 con-
verts a page number t a full hexa-
decimal address.

Please address correspondence to Kleijnjan
Consultants BV, Kerkwetering 11, 3421
TS Qudcwater, The Netherlands.

Listing 1

1 OREM COPLUY REL4. ) L4-45K, TR0 NG RUMS LSO 1IN v IL2MoR

S POKEL /1 PRUNL

1@ FORL=LTOZO! PRINT IAMEXT

@ PRINT "wama COPY COPY s tFORI={TO2 1 PRINTINEXT

2D PRINT " ——mmm e == “

40 PRINT™ (& cindan Lonsultants ¢y 1aBo

5@ PRINT" ——=—m————— ————————— - ——=="IPRINT

E® PRINT“This ovogram cantaws a FORMART LISTER and a DISKETTE CAPIER, "
B PRINT"The copief has fac i [1Ti&s to 0Py Lrafk Z=vo and ta's
75 PRINT” (viitiratize"PRIN!"bafore writs.”

SD PRINT

<0Q POKEZE93, 25:PAKE2ET4, 11t POXEZESE, B: POKEE722. 8

119 DIMDS¢I9, 8) :CRE=CHRS (13) iMA=INT ¢ (PEEK(89ED)-29)/€)

141 Xe="1

112 PRINTIPRINT"Wn.ch "+X$+"tracks shnould NOT b2 copied or l1sted?"
112 INPUT" (XX=YY) (RETURN to contivus)"5K$:1PRINT

115 IFK$=""THENL20

(46 IFLEN(KS$) () STHENPRINT:ZPRINT"=-LENGTR £RROR--:6OTO{12

117 FT=VAL(LEFT® (K6, 2) ) tLT=VAL(RIGHT®(K$, 2))

118 FORI=FTTOLT:DS (T, 1) ="N" :NEXT

119 X$="other ":GD70112

120 PRINT:PRINT"Inscrt the diSk you want copi@ds Then hit any K2y, !
121 I=@:PRINT:DISK!“BO 252B" iPRINT

122 I=I+1

127 [F1=4BTHENZER

124 IFDBCI. 1)="N"THEN1Z2Z

1386 I1$=STR&(I)

149 I$=RIGHT$(“B"+RIGHTS(1&, LEN(I$)—{).2)

1650 DISK'!'"ME Di@8, D1dd

170 DISK:!"10 1@

180 DISK!"DI “+1%®

{98 DISK!'"IO ,QZ

260 PRINTH#S:PRINTHS, “»"

21P DISK'"ME D108, D12Q

220 INPUT#Z. A®

232 IFLEFT$CAS, 3)="TRA"ORA$=""THEN220

240 IFA$="%*"“THEN27Q

(Continued on next page)
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Listing 1 (Continued)

280 SN=VAL(MIDS (AT 2y 2))

260 De(1.5N)=RIGHT$ (A%, 1):60TO220

270 DISK! "Mt D106, D1@a"

271 X$=" “IFORK=1TD9:X$=X8+XB:NEXT

272 PRINTH#S, X835 :PRINT4S

273 GOTO(22

Z2@ PRINT:INPUT“Format |isting“;X$:;PRINT

29@ IFLEFT$(X$, 1D="Y"ORLEFTS (XS, 1)="J"THENGOSUBSAA

308 PRINT:INPUT“Coey diskatta"iXBIPRINT

310 IFLEFT$(X$, 1) OO "N“THENX$="":1G05B1{00A

J2@8 END

S@@ PRINT: INPUT"List on orinter";X$

381 IFLEFT®$(X$, 1) O "Y“THEND=2:G0T0S83

S@2 D=1

S0 FORJ=1T0IS

S05 IFD$(J, 1)="N"THENSS@

S1@8 PRINTH#D, "Track":1Js

S2@ IFDEC, (D=""THENPRINTHD, TRB(12)}"Missing header":BOTOSSA
I0 K=0

Sud K=K+1}

550 1FD$(J» K)=""DRK=9THENSED

SE@ PRINTHD: TAB(1Z) i"sector"iKiy": "iD8(J«K)i" pagels)"
570 GDTOS40

585 NEXTJ

S3@ PRINT:PRINT:RETURN

998 DATAZ, 1@, 18. 26, 5E, 64, 82, BB, 96, 104, 112, 120, 128 136y 144
399 DATA1SZ2. {EB@, {EE, 176, 184

1082 REM--CDPY SUBROUTINE

128@ DISK!"ME F2@0, 4800" :PRINTHS, "EXIT"CR%;: PRINTHS
109@ TF=1:PRINT3INPUTYInitia:ize bafore writa (Y/N)"“5IX8:IPRINT
1@92 PRINT" ~just a few seconds. "!PRINT

1235 GOSUB200@

1@9€ TL=I-13IFCN=@THEN11S@

1097 PRINTUS.CR$:"Prace oriainal"iCRS7:ICRINTHD

109€ PRINTHS, "GO 252B"iCR®; :PRINTHS

1100 x3="CALL":GOSUB5200

11@S PRINTHS, CR®5"Plarce copy";CR$i :PRINT#S
1118 PRINTHS, "GO Z52B"5CRBI:PRINTHI

1120 X$="SAVE":GOSUBSZ20

1135 TF=TL~+1

1142 IFTF(4BTHEN1DB3S

1182 INPUT"Track zerdo copy"IK$!IFLEFT®(KS, 1) O "Y"THEN124D
1162 PRINTH#S, CR$:"Place systemdisk"iCR31"GO 252B":iCR$;
1164 PRINTH#S, "CA B200=13, 1" iCR$;CR$1"Place arizinai“iCRE;
1168 PRINT#S, “G0 ZS5ZB“i1CR#$3 "GO Q200" :CR®3“2“;CR$"R4DA" ;s CREs
1178 PRINTHS, "E"CR$7CRE:"Place copy"iCRS; IPRINT#HS

1174 PRINT#S, "GO 2S2B“iCRe; G0 v2D0" iCR$:"2"iCRe+

1178 PRINTES, "'W400Q/2203. 8" 5CRS; "E" SCR®: tPRINTHS

124@ POKE1@944, 76: POKE1®B945, 81 POKE 1946, 42

1250 PRINTHS, "GD FFAR“

126@ PRINT:PRINT"Press any key to start and to continus. “
1280 DISK!"ME 4€0@, F@ADA":iDISK'"I0 11U, A2Y I RETURN

2000 [=TF:CN=D

2065 IFI)I9THENZL2D

20192 IFD$L1,1)=""0ORD$C(I: 1d="N“THENI=1+{:G0TNZRAS

2828 READFVY

2038 K=1

2049Q GOSUB700@:REM CONVERT FV TD F$: 10 BECDMYS (GRUD
2058 IFD$(I.K)=""DRK=STHEN21DD

206@ FV=FV+VAL(D$(I,K) )

207@ DI, KY=F#+"/"+DE (1. K)

208Q K=K+1

2090 GOT02040

2100 I=I+1:CN=CN+1

2110 IFCN(MATHENZRQOS

2120 RESTORE

2130 RETURN

SB@Y® FORJ=TFTOTL

Sl K=1

SB20 IFD$(J, ) ="“0RD$(J, K)="N"THENS1ZQ

S83I0 C$=LEFTS(D$(J, K}, 4)

S840 J$=STR$(J) ! JS=RICGHTS("@A“+RICGHTS$(J%, LEN(I$)—1),2)
S05S0 K$=RIGHTS$(ETRE(K), 1)

SQED IFX$="CALL"THENSRES

SR7@ IFIXE) "Y"DRK () 1 THENSAED

S@7S PRINTHS, "IN "+J$;CR$1:PRINT#I

SQEB PRINTHS, "SA "+Js+", "+K$+"="+DE(J, K) 5CRS} : FRINTH#3: S0TASVIN
S@ES PRINTHS, "CA “"+Ce+"="+J$+", "+K$ICRE: I PRINTHI

o098 K=K+1

S110 IFK{(MATHENSRZQ

S12@ NEXT:RETURN

7000 X=INT(FV/16)+48

7010 IFX)S7THENX=X+7

7020 LD®=CHR$(X)

7030 X=FU-1E*INT(FV/1E)+4E

7040 IFY)S7THENX=X+7

7056 F$=LD%+CHR$ (X)+"Z@" :RETURN

EXIT
02 TRACK.

Av__

A+Place original
A«GQ 2528
A+CA 0200=121
A-CA 0300=12,2

A«CA 3000=19,1
Ax__

A+Place copy
A«GO 252B

A«SA 12,1 =0200/1
A+SA 12,2 =0300/1

AxSA 19,1 =3000/8

Ax__

AxPlace original
(etc.)

Figure 1: 0S-85D command file: Input
from memory (from ths actual com-
mand flle) Is underlined. The instruc-
tions (“Place copy”) are only for the
beneflt of the operator.

m 37 S. Mitchell
Arlington Heights
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OHIO SCIENTIFIC

THE WIZARD’'S CITY —
search for gold in the dun-
geons beneath the Wizard's
city or in the surrounding
forest. A dynamic adventure
allowing progress in strength
and experience. All OS] —
cassette $12.95, disk $15.95.

OSlI HARDWARE 15% OFF
RETAIL PRICES!

GALACTIC EMPIRE — a strat-
egy game of interstellar con-
quest and negotiation. Com-
pete to discover, conguer, and
rule an empire with the com-
puter or 1-2 other players. C4P,
C8P cassette $12.95, disk
$15.95.

AIRTRAFFIC ADVENTURE —
a real time air traffic simula-
tion. C4P, C8P disks $15.95.
Pius S-FORTH, PACKMAN,
CRAZY BOMBER, ADVEN-
TURE, TOUCH TYPING, IN-
TELLIGENT TERMINAL and
more. Send for our free
catalog including photos and
complete descriptions.

(312) 259-3150
Aurora Software Associates

lllinois 60005
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A feast

of computing ideas.

If you work with a 8502/6809-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—usé your computer
for more than games—Ilearn the
advanced programming technigques
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 s the premier
how-to magazine for SErous users of
the Apple. PET/CBM, OSI, Atari. AIM,
SYM, KIM, and all 68089 based systems
including the TRS-80 Color Computer.
I's a resource journai internationally
respected by professionals in business,
ndustry, and education. Every issue of
MICRO keeps you informed with up-to-
the-minute data on new products
and publications:

e hardware catalog with organized.
concise descrigtion

e software catalog in an easy-to-
use format

e new publications listec and
annolated

s reviews and evaluations of sig-
nificant products

And there's much more:

¢ In-depth hardware tutorials
bring expert advice into your home or
office.

¢ Detailed discussions of pro-
gramming languages deepen and
broaden your programming ability.

e Complete program listings
enabie you to increase your machine’s
capabilities.

¢ Bibliography of 6502/6809
information hefps you to finc pertinent
anicles in a timely manner.

e Special monthly features with
in-depth treatment of one subject or
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THE 8502/6808 JOUBNAL

for Computer
ble Motlon

__step Upto Prog
Ao D Converters for Your Computer

You'll love
every byte.

YES! | want o gei mose from
my microcompuler Please send me

yoars) of MICRO ai 8 fyear.
{Outside US and Canada, picase
incicate via O sudace or O ar mail)

Ty Shate s} Code

[l Check enclosed lor 8

[] Charge my crecit card account
T1VISA O MaserCard

MICRO - The 6502/6808 Journal

system increase your knowledge of the
field

¢ 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
developments.

e Reader feedback puts you in
touch with other micro-computerists.

MICRO is the miagazine you need to
get the most from you own 6502/6809
system!

To order, send your check or interna-
tional money order (payable to MICRO)
and the order form at leit, to:

Subscription Fulfillment

MICRO, Dept. MI

34 Cheimsford Street

P.O. Box 6502

Chelmstord, MA 01824

Or, for your convenience, call our
toll-free number:

1-800-227-1617, Ext. 564

(In Caldormia, 800-772-3545, Exi. 564)
and charge your subscnption 1o your
MasterCard or VISA (Ali orders must be
prepald in U.S, dollars or charged {0
your MasterCard or VISA.)

SUBSCRIPTION RATES (U.S. doilars)
Yearly subscription (ISSN 027-9002)
saves 20% off the single-issue price
U.S. §24%*

Canada $27

Europe $27 (342 by ar mall)

Mexico, Central America, Mideast,
North and Central Alrica $27 ($48 air)
South America, Far £ast, South Afnca,
Australasia $27 (372 air)

* SPECIAL OFFER—U.S. ONLY:
Save even more—30% off single-issue
price: 2 yeass, $42
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"“YOUR SALVATION IN THE SEA OF INFLATION

ARK COMPUTING

The best price available oh
a_80-Columm for your APPLE.
Wizard=80 ba Hegﬂﬁr—M1cro
RP  §345.0 $225.00

16K Ram Board ARK g

32K Ram Board ARK §$1

= with 16-K ram instal
(add § 20.00 for full
ram installed)

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.
éorks wich all Revision 7 and
Later APPLE IL's, Includes
Basic and Pascal software on
disk, Works with many popular
word processorss

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
¢ompeting boards.
The only LCA that works
with VISICALC and is recom~
mended bK Stoneware for
DB MASTER.
FEATURES:
-Expandable to 4 character
sets (2 on_board
-Inverse only mode
-Includes graphics & ASCII

Remarkable value in Keyboard

Enhancers.

The Lazer MicroSystems Keyboard

+Plus with these features:

=64 character tyge ahead buffer

-Buffer can be cleared & disabled

-Works on all APPLE II's

-Lets you use the shift-~key as
a typewriter shift-key,
allowing gou to enter axrectly
the 128 ASCII character set
from the APPLE keyboard.

KEYBOARD +PLUS
RP§ 99.95 ARK § 69.95

=Compatible w/most word
processors available.

THREE EXCITING PRODUCTS. A ONCE IN A

LIFETIME DEAL, LOWER CASE PLUS+

AND WITH ARK's LOW PRICE KEYBOARD PLUS+, & AN 80-COLUMN
THERE'S NO REASON TO PURCHASE ALL FOR LESS TﬁAN THE NORMAL COST OF
ANY OTHER. THE 80-COLUMN BOARD ALONE.
RP § 64.95 ARK $44.95 ABRK $299.95
By LAZER By BRODERBUND
-ANIX 1.0: A set of incredible disk ~MIDNIGHT MAGIC:RP§ 34.95 ARK$ 24,93
utilities w/ UNIX like (Best Pinball game we've seen Yet)
Oﬁﬁratlng System. =APPLE PANIC : RP .95 ARK$ 19.95
Al $ 34,95 ~SPACE QUARK :RP 9,95 ARKS 19,95
=LAZER PASCAL: A unique systems —RED ALERT ¢ RPS 29.95 ARKS 19.95
prOﬁramm1n§ language —TRACK ATTACK : RP§ 29,95 ARK$ 19.93
with wman eatures =GENETIC DRIFT : RP$ 29.95 ABRK$ 19,95
of the 'C' program- ~SPACE WARRIOR : RPS 24,95 4RK$ 17.95
mlné language.
ARK $ 25.95 : By ON=LINE SYSTEMS
~DISASM/65: Most ?opular disassem—
bler for the APPLE II1. -MOUSKATTACK : RPS 34.95 ARKS 24.95
ARK § 19.95 ~CROSS FIRE : RPS 29.95 ARKS 21.95
-CRANSTON MANOR: RPS 34.95 ARKS 24.95
ety ZUGEIooRN ADV © RE 39.93 ARKS 21.93
-SNACK ATTACK: RP§ 29.95 ARK$ 19.95 -TIME ZONE : RPS 99.85 ARKS 75.95
=THEIF: RPS 29.95 ARK§ 19.95 =LISA 2.5 + RP3 79.95 ARKJ 59.95
-CONEY ISLAND: RP$ 29,95 ARKS 19,95 =SPEED/ASM : RP§ 39.95 ARKS 29.95
=6502 ASSEMBLY b; RANDY HYDE; =THRESHOLD : RPS 39,95 ABRKS 29.95
RP$ 19.95 ARK$ 15.00 CPEGASUS II . RPS 29.95 ARKS 21.95

We accept: MASTERCARD, VISA(Include card # and eéﬁiration date), GASHIER

1or gERTIF ED 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 & handling.
We accept COD's EPlease include $2.00 COD charge) . . :
California residents add 6% sales tax. All equipment is subject to price chaumge
and availability without notice, All equipment is new & complete with
manufacturer's warranty.

Call us at (714) 735-2250

ARK COMPUTING e P.O. Box 2025 ® Corona, CA 91720



DRAWING TABLET

Although VersaWriter operates on a
simple principle, it produces graphics
which match or exceed those of other
digitizers. Rugged construchion. trans-
lucent base. easy fo use — plugs
direcrly info APPLE Il

UNIQUE OFFER

See VersaWriter ar your local dealer and
pick up a copy of our demonstration
disk. The complete VersaWriter hardware
and software package is a real bargain
at $299. For more information call or
write:

@\ersallriter & APPLE II:
The Keys to Unlimited Graphics

GRAPHICS SOFTWARE

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

EZ Port Will Solve Your
Game 1/0 Problem!

How many times have you gone fhrough
the hassle of changing from game
paddies to joystick, VersaWriter, or
any other device using the game 1/07?
First, you have toremove 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 |/0. Then you
replace the computer cover and what-
ever was on top of the Apple.

After all this, you find that you can’t
run the program because the 1/0
device is plugged in backwards oris
'ofl by a pin'.

Sound tamiliar?

EZ PORT GAME
1/0 EXTENDER

FOR APPLE Il

WHAT IS EZ PORT?

EZ2 Port is a specially designed 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 1/0 port. You attach EZ Port
wherever you prefér on the outside-
on the sidé, the back, or on top.

EZ Port has a ZIP DIP |l 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 do is plugin
the appropriate device (joystick, pad-
dles, etc)) and flip the switch 10 the
ON position. No pressure is exerted
on the 16-pin plug until you switch,
so all the connactors will last longer,
too!

E2 PORT MAKES GAME 1/0
CHANGES CONVENIENT,
QUICK & SAFE.

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

Dealers inquiries welcome.

Apple and Apple || are registered tragemarks
o 4pple Computer, Inc.

ZIP DIf is a trademark of Textool Products, Inc.

Versa Lomputing, hnc.

3541 Old Conejo Road, Suite 104
Newbury Park, CA. 91320 (805)498-1956
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BOX 120
ALLAMUCHY, N.J. 07820
inc. 201-362-6574

HUDSON DIGITAL ELECTRONICS INC.

THE TASK* MASTERS

HDE supports the *TIM, AIM, SYM and KIM (TASK) with a growing line of computer programs and
peripheral components. All HDE component boards are state-of-the-art 4%:" x 62", with on board
regulation of all required voltages, fully compatible with the KIM-4 bus.

OMNIDISK 65/8 and 85/5

Single angd dual drive 8” and 5%” disk systems.
Compilete, 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 reguired 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.
Inciudes 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, AlM, SYM,
KIM and KIM cassette versions. $65.00 ($68.50
cassette)

AVAILABLE DIRECT OR FROM THESE FINE DEALERS:

Progressive Computer Sottware
405 Caorbin Road
York, PA 17403
(717) B45-4954

Johnson computers

ox 523
Medina, Ohio 44256
(216) 725-4560
Lux Associates
20 Sunland Drive
Ghico, CA 85928
(316) 343-5033

MICRO - The 6502/6809 Journal

Falk-Baker Associates Perry Peripherals
382 Franklin Avenue P.O. Box 924
Nutley, NJ 07110

(201) 661-2430 (516) 744-6462

Laboratory Micrgcompurer Consultants
P

.O. Box 84
East Amherst, NY 14051
(7186) 689-7344

Miller Place, NY 11764
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Votrax Interface for SYM

by John Valente

Interface the Votrax Speech
Synthesizer to your system’s
VIA. Although intended for a
SYM-1, the techniques described
are readily adaptable to other
systems using a 6522.

VOTRAX DRIVER
requires:
SYM-1
Sweet Talker Votrax
Interface Board

It is adaptable to other
systems (such as AIM) with
6522 VIA.

The Votrax SC-01 Speech Synthesizer
IC lets you experiment with computer-
generated specch at a reasonable cost.
The Sweet Talker board, which in-
cludes the Votrax IC, allows easy inter-
facing to most computers. It is
available from The Micro Mint, Inc.,
917 Midway, Woodmere, NY 11598.
While 1 will be describing the interface
of the Votrax to my SYM-1 6522 VIA,
the programs can be readily adapted to
other systems using the 6522. This arti-
cle provides a machine Janguage driver,
followed by a BASIC program to con-
vert the mmnemonics for cach phoneme
of speech into the numerical codes
needed by Votrax. {A phoneme is one of
the smallest units of speech that
distinguishes one word from another;
i.c., the m in mat and b in bat.)

Communication with the Votrax IC
resembles a parallel printer interface
with handshaking. Figure 1 shows the
connections between the 6522 and the
Sweet Talker board. This example uses
VIA #2, port A, accessed through the
SYM's ‘‘AA’' connector. Any other VIA
port can be used as long as all eight data
bits and the two control lines are
available. Be sure the Sweet Talker is
connected to your power supply.

Bits zero through five form the code
which tells Votrax which phoneme to
synthesize. Bits six and seven select
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one of four pitch levels for the voice.
Control line CA2 latches the data into
the Votrax IC and starts synthesis.
After the phoneme has sounded, A/R
goes high. The CAl line on the 6522
senses this transition and generates an
interrupt, causing the next phonemec
code to be sent out. This process
repeats until a ''stop’’ code ($3F) is
sent. The ENABLE line is not used and is
grounded to allow the board to operate.

Listing 1 sends a sequence of
phoneme codes to the Sweet Talker
with the proper timing of control
signals. It is written in RAE - 1 format
(SYM's Resident Assembler and
Editor). The sequence of phonemes is
limited to 256, due to the eight-bit
length of the X index register. A block
of memory to store the values for
PITCH and the sequence of phonemes
starting at PHONEME is reserved
following the program. If you relocate
this routine, you need only change the
references to these locations. If your
6522 is at a different location, the
register addresses will have to be
modified accordingly.

The program begins by pointing the
[RQ vector to the INT routine. The
SYM requires a JSR ACCESS before this
operation. Then, interrupts are tem-
porarily disabled and the 6522 Interrupt
Enable Register (IER) is set up to gener-
ate an IRQ on the rising edge of CAl.
The port is then configured for output.

You must send the first phoneme
code manually. The X register, which
is used to index into the PHONEME
list, is set to zero. The next few lines of
code are needed because of a timing
restraint in the Votrax chip. After send-
ing data to Votrax, wait at least 450
nsec before sending a strobe pulse to
latch it. Since the 6522 normally waits
only 300 nsec before pulsing, the hand-
shake/strobe is first inhibited by send-
ing a $0! to the Peripheral Control
Register (PCR). The phoneme data is
fetched from the list, OR’ed with the
value of PITCH to select the voice, and
sent down the line. Now the handshake
is enabled by sending a $0B to the PCR.
A dummy read of the port outputs the
pulse, and by now much more than the
required 450 nsec has elapsed.

Figure 1

E | _CA1 AR |22
D | PAO PO |13
3 | PAt P1 |17
c | Pa2 p2 |14

SYM VIA #2 Sweet Talker
12 | _PA3 Py |18

UAAY Board

N | PA4 P4 15

Connector
11 | pas ps |19
M | PAB 1 |20
10 | pa7 2 |16
< | caz 58 |

ENABLE

MICRO - The 6502/6809 Journal
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After the phoneme has sounded, the
CA1 line goes high and forces an inter-
rupt. In the INT routine, the same
manipulation of the handshake occurs
to insure proper timing. The X register
is incremented to point to the next
phoneme code, and the data is fetched.
But we don’t want to OR the code with
the value of PITCH if the “'stop’’ code
is encountered. After checking for this,
the data and bandshake are sent out as
before. Conveniently, the dummy read
at 1060 leaves the latest phoneme code
in the accumulator.

As the program exits the INT rou-
tine, it loops continuously to IDLE un-
til the “'stop’’ code is found. Then the
IER is altered to ignore further inter-
rupts and the TRQ vector is restored to
its original value. The address given is
for the SYM's Supermon 1.1. Finally,
control is restored to the calling
program.

You can use this program directly
by entering phoneme codes through the
monitor, starting at address PHO-
NEME and ending with $3F to end the
speech. A value of $00, $40, $80 or $CO
must be entered at location PITCH.
Try wusing the random values in
memory as a phoneme list; you will
hear some very bizarre sounds.

To compose intelligible words,
however, it is more convenient to use
mnemonic codes for each phoneme
because these are closer to English.
Listing 2, 2 BASIC program, prompts
for the standard Votrax mnemonics,
translates them into the proper numeri-
cal code, then places them sequentially
into the PHONEME block. A call to the
machine language driver produces the
speech. Remember to reserve space for
the machine language routine plus 257
bytes before entering BASIC.

The program is written in Synertek
Bas-1, but is easily translated into other
BASICs. The &'‘xxxx’' is Bas-1's con-
vention for hexadecimal numbers, and
X =USR [address,0) calls a machine
language routine. Lines 10-40 list the
standard Votrax mnemonics, and lines
130-150 READ them into an array for
later comparison. Lines 105-115 assign
the machine language addresses to
variables; simply change these lines to
conform to any relocation you have
made. Lines 500-540 prompt for the
desired phoneme, search for a match,
and then POKE the corresponding code
into the PHONEME list. When you
enter STOP in answer to the prompt,
the program asks yon to select a pitch

28
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Listing 1: Votrax Driver — Assembly Language Listing
3 VOTRAX DRIVER
J
5 by John Valente Eoy 9 Marlboro VT 05344
5 Written September 1981
§
g The following addresses are for VIA #2 on the S8YM-1.
i Change as required for your system.
]
PAD -.DE sp8CtL yPort A, VIA #2
PADD .DE $A80X iFort A data direction
PCR .DE $ABoC jFeripneral Contraol Register
1ER -DE ®ABCE s lIoterrupt Enable Register
H
i The following are 8YM Supermon 1.1 references:
s
ACCESS .DE %8B8é jNeeded to change vectora
IRQVEC -DE $AL7E s IRQ vector
1IRCDRIB -DE $BOOF i0Ori1ginal IRO service rautine
+BA 21000 sProgram origan
-0s ;8ave object code
] Program starts bere:
I
1000—~ 20 86 8K STARY JBR ACCESS jllhange 1ROVEDR: point to INTY
1003- A7 48 LDA 4L, INT
1005- 8D VE A& S8TA IRRVEC
1OUB- A% 10 LDA eoH, INT
100A— 8D 7F A6 STA IRQVEC«(
1d0D— 78 SEI tPrevent interrupts for now
{00E- A% B2 LDA 8710000010 €nable interrupts on CAl  edge
1010~ BD QE AB STA IER
1013~ A9 FF LDA H3FF 1Set VIA port A for output
1015— 8D O3 A8 SYA FADD
101B-~ AZ OO0 FIRST LDX #2uQ jInicialize phoneme 1ist pointer
101A— A9 O LDA #%00000001 Disable handshake/strobe
101C—~ BD OC A8 STA PCR
{UtF—~ BD &5 10 LDA FHONEHME. X Gert fi1rat phoneme code
1022- OD &4 10 ORA PITCH ;iDetermine pitch
1{025- 4D 01 A8 STA PAD i 5end code tu Votrax
1028- A9 OK LDA #Z00001011 Now enable handshake/strobe
1023+ BD AC A8 8TA FCR
102D~ AD w1 A8 LbA PAD :Dummy read: torce handshake/strobe
10Z0- 58 CL.1 iNow allow 1nmterrupts
1031—- C9 3F IDLE CMF He3F jFound B10F code yet **
1033~ FO aX BEG RETURN iYes, exit
1035- B8 cLv iNe, loop until foundg
10346~ SO F? EVC IDLE
1038=- A9 OZ RETURN LDA #ZO000000O10 Disable VIA interrupt
103A- BD OE AB 5TA IER
103D- A9 OF LDA #L,l1RQORIG Kestore original 1RQ vector
103F- Bb 7E Ak 5TA IRGVEL
1042— A% Abé LOA wH, IREGVEC
1044- 8D 7F AL S1A IRRVEC~1
1047- A0 RTS8 iReturn to calling program
9 Interrupt Service Routine follows:
1348— A9 0% INT LPA #%400000030) Di1sable handshake as befare
{04h- BD 4 A8 STA FCR
104D— EfF INX i Ilncrement pointer to phoneme 11st
1D4E- RD {11 LDA FHONEME, X Get next phoneme code
1661= CY CHMF H$3IF ils it the STOF code 7
10 - Fi3 13 BELR NOMASK iYes, leave 1t alone
1055 0D 64 14U MASK URA PITCH iND, met the prrch
1058- 8D 01 AB  NDMASK STA FAD 1Send code ta Votrax
135B- A9 DB LDA #%000G01041 Now enable handshake/strobe
105D—- 8D o AB 5TA FCR
insG- AD Q1 A8 LDA PAD 18end strobeiphoneme code i1n Acczum,
104635~ 44 DIONE Rl 5G0 back and wa:rt
10448~ IPIYUH .Dbs 1 iReserve a space for pitch value
1D65— FRONEME .DS ZS5& sReserve a page for phoneme codes
-EN
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100
105
110
3 It
120
130
140
150
500
310
520
525
530
S35
540
700
710
712
714
715
720
730
740
OK
RUN

TYPE
? b4
TYPE

Listing 2: Votrax Phoneme Transtator — BASIC Listing and Sample Run

1 REM VOTRAX PHONEME TRANSLATOR

2 REM WRITTEN BY JOHN VALENTE EOX % MARLBORO VT 05344

3 REM SEPTEMBER 1981

10.DATA EH3,EH2,EHL,PAO0,DT,A2, AL, ZH,AH2, I3, 12, 11,M,N,B,V

20 DATA CH,SH, Z,AW1,NG, AHt,D01,00,L,K,Jd,H,6,F,D,S

30 DATA A,AY,Y1,UH3,AH,P,0,1,U,Y,T,R,E,W,AE,AEL

40 DATA AW2,UH2,UH1,UH,02,08, IU,uUs, THV, TH,ER.EH,EL, AW, PAL, STOP

PHONEME ?
PHONEME 7 EH1
FPHONEME 7
PHONEME 72 LK

NOT A VALID PHONEME. TRY AGAIN.
PHONEME 7 L

PHONEME ? O

PHONEME 7 STOP

SELECT PITCH OF VOICE:

DIM T#(63)

M=%'1000":REM ADDRESS OF MACHINE LANGUAGE ROUTINE
L=%"1045": REM ADDRESS OF START OF FHONEME LIST
V="1064":REM ADDRESS OF PITCH VALUE

FOR A=0 TO 43

READ P$

T# (A)=P%

NEXT A

Y=0: INPUT “"PHONEME ? ";X$

IF X$="STOP" THEN 700

IF T2(Y)=X® THEN POKE L,Y:L=L+1{:6G0TO 500

REM SUBSCRIPT DF MATCHED STRINB IS CORRECT PHONEME CODE
Y=Y+1

IF Y>43 THEN PRINT “NOT A VALID PHONEME. TRY AGAIN. “1G0OTO 500
GOTO 520

POKE L, 63

FRINT “SELECT PITCH OF VDICE: "

PRINT "TYPE EITHER 0,644,128 OR 192 (LOWEST TO HIGHEST PITCH)™
INPUT P

POKE V,P

INPUT “TYPE ANY LETTER AND ’*RETURN’ TO HEAR YOUR WORD.'"j;D$
X=UBR (M, O)

END

H

EHTI

EITHER 0,64,128 OR 192 (LOWEST TO HIGHEST FITCH)

ANY LETTER AND *RETURN” TO HEAR YOUR WORD.R

for the voice. After responding to line
720, the machine language driver is
called and you will hear the result.

I suggest experimenting with single
words before assembling long messages.
I think you will find that the com-
ponents of human speech are very com-
plex. Two words which rhyme to our
ears are often composed of different
series of phonemes. What might seem
to be a simple vowel sound is some-
times a series of two or even three dif-
ferent phonemes. Be sure to include
pauses between words (two different
pause mnemonics are availablej.

VOTRAX is a trademark of Federal
Screw Works, Inc.

John Valente is interested in using the
computer to generate sounds and musical
structures unavailable in conventional
instruments. He has been published in
Electronotes, Newsletter of the Musical
Engineering Group. You can write to
Valente at Box 9, Marlboro, VT 05344.
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WE MAY HAVE ALREADY BUILT

THE BOARD YOU ARE STARTING TO DESIGN!

While you may not have heard of us before, you certainly know our customers: Fortune 500 companies, Universities
and Government Agencies. Since 1976 we have been providing high quality microcomputer products, ranging from
expansion boards, to stand-alone controllers, to complete systems. Before you start your next project, consider how

easy it might be to use some of our products.

A multi-function controller which handles:

FLEXI PLUS

| * |JEEE-488 Instrumentation Bus fully implemented

¢ Parallel/Serial I/O, Cassettes and TTY Interfaces

8" and minl diskettes, double-sided, double-density
¢ RS-232 Communicatlons with programmable features for any 6502 or 6809 system;

¢ 6809E Microprocessor, up to 56K RAM, ROM, EPROM or, as the basis of a complete

This versatile controller may
be used as an expansion board

as a stand-alone controller;

microcomputer system.

A video-oriented coniroller which includes:

* Programmable character sets in EPROM and RAM
I * Character and Blt-Mapped Graphics
| MICHO PLUS e ASCII Keyboard and Light Pen Interfaces

* RS-232 Programmable Communications Interface
* 6502 Microprocessor, up to 7K RAM, 2K EPROM

* Programmable display up to 132 columns by 30 rows used to expand almost any

This video controller may be

6502- or 6809-based system; or
as a stand-alone intelligent
terminal; or, as the basis for a
complete 6502-based computer
system.

A multi-purpose expansion board which features:

e gp to 40K RAM memory with a memory manager
¢ Up to 16K ROM or EPROM memory
l DRAM PLUS § « EPROM Programmer for 2516, 2716, 2632 and 2732

* Prototyping area for custom circults

* Multiple parallel/serlal /O ports and timersicounters memory, and works with most

This memory-oriented expansion
board permits addressing of
memory on 4K boundaries, sup-
ports swapping of sections of

6502- or 6809-based systems.

An Industrial quality system which features:

* Two mini disk drives, double-sided, double-density
for over 640K bytes of on-line storage

» Commercial quality keyboard with numeric pad

¢ Upperi/iower case ASCI| with programmable characters
and display formats, plus bit-mapped graphics

* High-resolution video monitor with green phosphor

¢ Heavy-duty aluminum case for desk or rack mounting

* RS-232 Communications bullt In; second optional

s |[EEE-488 may be added to existing boards

¢ Includes 48K RAM, 4K EPROM, 6809 microprocessor

This extremely versatile system may be used for system
development, for developing stand-alone products, as an
end-user system, as an in-house business computer, as a
word processor, and much more. Software is available
from a number of suppliers and includes compiled
BASIC, PASCAL, FORTH and many complete application

nCcOOTM

packages.

$3495.00

If you have a requirement which involves 6502- or 6809-based

‘ i E
products, join the growing number of OEMs and System Inte- i_E: i @gm ‘;_).U‘u‘3|‘;j"' g“r 2

gration Houses who ook to us first. For additional information i
and our current product literature, please contact us at
617/256-3649 or TELEX 955318 INTL DIV.

34 Chelmsford Street
Chelmsford, MA 01824




6508 — A New 6502
Configuration

by Ralph Tenny

This new configuration of the
6502 will stimutate a number of
very Innovative designs,
Including multiprocessing and
two-chip designs.

At long last, there is an improved ver-
sion of the 6502. The Commodore
Semiconductor Group (formerly MOS
Technology) has produced the 6508
microcomputer without adding any
new instructions.

This 40-pin IC is the familiar 6502
(actually, the 6512, which requires an
off-chip clock] with 256 bytes of
read/write memory, eight I/0O pins and
a full complement of address and data
lines. In addition, the address lines can
be tri-stated to facilitate DMA (Direct
Memory Access) operations. Thus,
with eight 1/0 lines and AEC (Address
Enable Control} to control the address
and data lines during DMA operations,
a total of nine functions have been
added to the package.

Because of necessary pinout
changes, the following functions are no
longer available: NMI, RDY, SYNC,
S.0., #2 Out and DBE. Actually, DBE
(Data Bus Available) is used on the
6512 to furnish compatibility with the
6800, and is replaced with AEC. The
6512 has three V,, pins, two of which
are on the 6508. The one remaining pin
fills a formerly unused pin, thus giving
a full eight pins for the I/0O port.

The 1/0 port is situated at $0000
(Data Direction Register) and $0001
(Output Register). This location for the
port has a number of advantages. 1/0
operations will be faster and have
shorter drive routines, since zero page
addressing can be used. However, set-
ting the port to input can result in
external hardware that enters data
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ADDRESSABLE
EXTERNAL
MEMORY

g1
\
N\

STACK

o
=
|
-

o

Page 1
Unternal)

DIFF <««———— POINTER
INITIAUZED

Page 0
{internal)

OUTPUT REGISTER

Be— %E .

DATA DIRECTION REGISTER

0001 Used For
Intemal
0000 I'C Port

8508 MEMORY MAP

Figure 1: The memory map for the 6508 ditfers from that af the 6502 only In the
zero page area, and In the addition of dedicated I/O space.

directly into memory, with no inter-
vention by the processor. A recent arti-
cle detailed the following additional
possibilities for the 6508:

1. Multi-processor operation with
overlapped memory operations.

2. 1/0 lines used as segment addresses
for over 1 megabyte addressing.

3. 1/0 lines used as vector inputs for
vectored interrupts.

4. 1/0 lines used to arbitrate interrupt
priorities.

MICRO - The 6502/6809 Journal

5. Internal memory used to operate
supervisory programs during DMA,

The following material has been
adapted from the 6508 data sheet, and is
used with permission of Commodore:

Figure 1 shows the 6508 memory
map. Note that page O and page 1
overlap in the 256 bytes of on-board
read/write memory. Also, the zero
page area is further depleted by two ad-
dresses used by the 1/O port. Other-
wise, the entire 64K of memory space is
available for typical 6502 uses.
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Figure 2 is a block diagram of the
6508, showing the internal architecture
of the processor. This is almost iden-

tical to the 6502, except for the obvious
addition of I/O port and read/write
memory.

DATA
U =
e s |
LT (= MEQISTER BUSFER Fi,
AEC H
RER TG
¥
A\
A’ e INOEX
| REGIATER !f
h : (s
A
A E "% AE i?vn !
A, & 2 =)
3
= T
A : Aot
AU
A g | [
a
<
A E é ACCUMULATOR
ro 2 &
A — b g
w = -
A E:‘ - PCL
X
A a= pen @,IN
3 =
A TNPUT
DATA
A‘l ¢ 1 ub'::-
;»AM
Ay, -—
DATA BUS E INSTRUCTION I
Ay U U BUFFER = REGISTE
> FRTTTR 13 N
LEGEND: i ::
Nk Sl
0.
I = VBITLINE o
—»- D,

Read/Write memory.

6508 BLOCK DIAGRAM

Figure 2: Block dlagram for the 8508. Obvlous additions — Data Dlrection
Register, Peripheral Output Reglster and assoclated buffers, and page zero
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RES | 1 40 | O.IN
0.IN| 2 39 | RW
IRQ 3 38 | DB,
AEC | 4 37 | DB,
Vbp 5 36 | DB,
Ag 6 35 | DB,
A 7 34 | DB,
A, 8 33 | DB,
A, g 32 | DB,
A 10 6508 31 | DB,
Ay 11 30 Py
A 12 28 | P,
Ay 13 28 | P,
A, 14 27 | P,
A 15 26 | P,
A 16 25 | Ps
Ay 17 24 | P,
Ay 18 23 P,
A 19 22 | As
Vss | 20 21 | A,

Figure 3: New plnout assignments
are quite different for the 8508; see
text for additional detalls.

Figure 3 shows the pinout of the
6508.

I expect the 6508 to be used in in-
novative designs, both in controller-
type applications, and in more sophisti-
cated data communications projects.
The greatest advance I see for the con-
troller field is that two-chip designs are
possible, if eight or fewer 1/0 lines are
required. In the past, nearly every
single-chip processor implementation
has required at least three ICs. With the
6508, you need add only an EPROM!

Reference

1. Enhanced CPU’s memory, I/O ex-
pand its applications; Electronic
Design News, August 19, 1981, G.
Venkatesh, Commodore Semi-
conductor Group.

Ralph Tenny may be contacted at
P.O. Box 545, Richardson, Texas
75080.
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NEW LOW PRICE
DIRECT FROM MANUFACTURER
$120.00

16K RAM EXPANSION BOARD
FOR THE APPLE I1i* $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, Ay Greensboro, NC. 27410
DOS 3-3, Pascal. Fortran, Pilot, and other 919 852-1482 P.O. Box 19144
oftware. A switch on the card selects either i@ Price for Andromeda 16K RAM

the RAM language or the mainboard ROMs VISA' | expansion board now only $120.00.

when you reset your Apple. Please add $5 for shipping and
The Andromeda 16K RAM Expansion handiing. North Carolina residents
Board has a proven record for reliability with SHHAT <alEs Wk,

thousands of satisfied customers.
*DEALER INQUIRIES WELCOME,
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PRINTERS
AT PERFECT

PRICES.

Epson MX-80,

+$447

This 80-column dot matrix printer
features a disposable print head.
Get from 50-100 million charac-
ters, then, simply change the head.
Minimum downtime, minimum ex-
pense. A choice of 40, 80, 66 or
132-columns of printing are avail-
able. Print rate is 80CPS.

Suggested retail price is $645

Epson MX-80F/T,

+$537

The MX-80F/T has the same quality
features as the MX-80, but the
added flexibility of friction or trac-
tor paper feed. Simply snap the
tractor mechanism in or out as
needed for versatile printing.

Suggested retail price $745

Epson MX-100,

w697

This unit prints in 136-column
format and accepts paper up to
15.5” wide. Get 233-columns in
the condensed mode. The MX-
100 also offers a choice of friction
or tractor feed, and has the dispos-
able print head.

Suggested retail price $945

The MicroSource offers these affordable Epson printers through mail order only. Limit 2 units per customer.
To order, send a Cashier’'s check, or money order to:

The MicroSource

P.O. Box 440697
Aurora, CO. 80014

COD’s also accepted. To place your order, please fill-in the order form below. Minimum shipping/handling
charges are $9.00 per unit. Colorado residents add 3.5% sales tax.

__——__—__q

I would like to order:

price quantity

Epson MX-80 $447
Epson MX-80F/T $537
Epson MX-100 $697
total
shipping/handling ($9.00 per unit)
sales tax if applicable
total order

L

34

total
$
$ Name
$ Address
: City
$ _ Phone
$

The MICOSOOCE  P.O. Box 440697 e Aurora CO. 80014 I

State

Zip =

Ext _

Limit 2 units per customer.
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Time of Day the Easy Way

by Martin De George

It you add the new 8526
Complex Interface Adaptor chip
to your computer, you’ll have
processor-independent real time
available. You may also
substitute the 8526 for an
existing 6522.

The demonstration program
included is written for OSI. The
hardware is applicable to any
6502 computer.

Until now I have been reluctant to im-
plement a real-time clock (RTC) on my
system because it was just too much
bother, both from software and hard-
ware standpoints. With my OSI system
I need a chain of dividers to divide the
system clock down and interrupt the
system periodically, say every second,
so that a routine is executed which up-
dates a counter. It is then necessary to
check the counter for ro)lover at 60, or
convert an N-bit number to TOD each
time you would like to know the time.
Besides this chore, there jis the not so
trivial problem of ruining a disk access
if you allow interrupts during these
times. If you disable interrupts during
disk access, it is very possible that you
will miss an interrupt if you do a lot of
disk access. 1 wanted a TOD chip that
was easy to install and access without
tying up my system with unnecessary
overhead.

Just recently the people at Commo-
dore introduced a gem of a chip called
the 6526 Complex Interface Adapter
(CIA). Don’t let the name scare you;
it's only complex in what it can do, not
in how to do it.

Basically this device is a sophisti-
cated 6522 like those found on the AIM
and many other computers. The one
major difference is that it contains a
time-of-day clock function which reads

No. 47 - April 1982

Table 1: Reglster Functions of 8526

Register

Address Name Use
0 PRA Peripheral Data Register A
1 PRB Peripheral Data Register B
2 DDRA Data Direction Register A
3 DDRB Data Direction Register B
4 TA LO Timer A LO
5 TA HI Timer A HI
6 TB LO Timer B LO
i TB HI Timer B HI
8 TOD 10ths Time of Day Tenths of a Second
9 TOD SEC Time of Day Seconds
A TOD MIN Time of Day Minutes
B TOD HR Time of Day Hours
C SRD Serial Data Register
D ICR Interrupt Control Register
E CRA Control Register A
F CRB Control Register B

out TOD in Hours, Minutes, Seconds,
and Tenths of Seconds. It is only a
12-hour timer, but it has an AM/PM
bit so you can easily convert to 24-hour
time as well. Much to the credit of the
people at Comumodore, the pin-outs of
the 6526 are nearly identical to those of
the 6522. Figure 1 shows the pin-outs
for the 6526 and the 6522 where there
is a difference. In a system which does
not make heavy use of the hand-shaking
functions, a 6526 is directly hardware-
replaceable for a 6522. Also, most of
the internal workings of the 6526 are
nearly identical to the 6522. Many of
the registers have the same names and
functions, although different addresses.
Table | is a listing of the register names
and fuoctions of the 6526.

1 would like to concentrate on the
time-of-day clock. This clock consists
of four time registers with addresses
808-$0B for tenths of a second, sec-
onds, minutes, and hours respectively.
There are also two control registers,
CRA and CRB (see table 2), which are
used for initialization of the TOD clock
and other functions. Each time register
is written to and read out in BCD
(binary coded decimal) which makes it
easy for driving displays, but a slight

MICRO - The 6502/6809 Journal

problem for BASIC. The TOD clock re-
quires an external TTL signal of 50 or
60 Hz to operate. The choice of 50 or 60
Hz is programmable by bit 7 of CRA.

Besides the TOD function there is
also an alarm mode which allows an in-
terrupt to be generated at any given
time. The alarm time is written into
the same registers that the TOD is
written to, except that bit 7 of CRB is
set to 1 for setting the alarm. CRB 7 set
to 0 allows access of the time registers.

As previously mentioned, proper
function of the TOD clock requires an
external TTL level clock on pin 19
(labelled TOD). The TOD pin on the
6526 is where CB2 is on the 6522.
There arc a number of ways to generate
a reference signal for the TOD clock:
1. divide the processor clock down
with counters, 2. use the 16-bit
counters on the 6526 to divide the
system clock, and 3. pick off the 60 Hz
AC line voltage and convert it to TTL
levels. I don't like number one because
it involves adding too many extra chips
to my system. Number 2 wastes the
counters in the 6526, which are more
useful in other applications. Therefore,
1 have chosen number 3.
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You'll see two ways to implement a
60 Hz clock for the AC line in figure 2. |
use the circuit in figure 2a since I have
2 transformer in my system with a sec-
ondary voltage less than 60V peak-to-
peak (the limit for the inputs of the
1489 receiver|. This circuit works
because all of the power supplies in my
OSI system have a common ground. If
you don’t have a spare 1489 in your
system, the circuit in figure 2b will
work just as well. Here you are not as
limited to input voltages; just pick the
resistor value that keeps the current in-
to the base of the transistor and diode
within the limits for the components
used. Almost any transistor will work,
1 use a 2N2222. Whatever method you
use, make sure you never connect
directly to the 100V AC lines. Use a
transformer or opto-isolator. You will
keep yourself and computer from an
untimely end.

To provide z clearer idea of how to
use the 6526, I have included a simple
program written in BASIC (see listing
1). This program lets you set the time
of day and display the time in an end-
less loop. It merely serves as a guide to
set up the 6526 in the time mode. To
achieve the proper setting and reading
of the time registers, the Hours register
must be written to or read first. On a
write to Hours the TOD clock is stopped
and not restarted until there is a write
to the Tenths of a Second register, This
assures that the clock starts at the in-
tended instant. Reading from the Hours
register causes all data to be latched un-
til the Tenths register is read. If it is not
necessary to read the hours, the other
registers may be read but the data will
not be latched.

The 6526 is s0 easy to use that [ was
able to unplug my 6522, plug in the
6526, and make the necessary connec-
tions in about ten minutes. Shortly
thereafter 1 had a real system TOD
clock complete with interrupts. Not
only do I have a TOD clock in my
system with no processor overhead to
keep track of the time, but I have also
retzined all of the major functions of
the 6522 which I was previously using.
Not bad for the few hours I invested to
bring it up.

At the time 1 wrote this article, the
6526 was not yet widely available. The
price should be about $10 for the 1
MHz version.

Martin DeGeorge may be contacted at
Threshold Technology, 1829 Underwood
Blvd., Delran, New Jersey 08075.

Listing 1
REM &hitk ROUTINES
ClA= -REM EASSE ADD $F 700
FIOKE CIA+Z, 00 E CIas ALL I/0 AS INFUT

REM
REM ZET UF TIME COF DAY vLOCE
FOKE CIA+14.0 REM &0 HZ MODE
FOREE CIA+1S, 0 (REM TOD ALARM OFF

Y INPLIT "ENTER TIME OF DAY HH, MM, S5 v HH, MM, &=
2Q IF HHXMZ4 THEN FRINT "IMPROPER HOLIREM: S0OTD 20
100D LH=G PM=D
=11 THEN HH=HH-1Z ; PM=f REM CHECK IF AFTER NOON

THER HH=HH-1Q IH=]: REM [F HUURS- 10 SPLIT 1078 & 175
FM+ L 24UH-HH: REM SET FM BIT IF AFYER NOOM PM=BIT 7
O THEN PRINT “IMPROFER MINUTES": GITD 20

REAE, MIMUTES INTD (093 AND (75

Mit=MM £ O
UM=INT(MM) - REM O3-S 0OF MINUTES (UPFER NIBRBLE)
XN=(MM-IM)+s10
XN=XN+ CQO00no]
LM=INTC(XN) REM 172 IF MINUTES (LOWER MIEBRLE)
MM=LIM%14+LM  REM MAYE LM AND LM NIBERLEZ INTL BYTE

THEN FRINT " IMPROFER SECONDS": GQTO20

CREM L1073 DF SECONDS (LUFFER NIBBLE)
Y10

r OGO

INTOXNG - REM (03 OF SECONDE (LOWER NIBELE)

S# {A+L5 REM MAKE US AND LS NIBELES INTD BYTE

1 REM
FEM FUT WALLES (MNTY &524
POKE CI1A+11. HH

POKE CI1A+10, MM

FOKE CIA+D, ==

FOKE CIA+S,
REM

REM READ QUT Lk

HH=PEEt (C1A+11) :REM READ HOURZ - LATCH TIME REGISTERS
MM=PEEX(CIA+10) - REM READ MINUTES

SE=PEEN (ZIA+7}  REM READ SECONDS

TS=FPEE&(CIA+Z) :REM READ TENTHZ OF SECONDS

TH=0: TT=0

If (HH AND 123)30 THEN TH=1:REM CHECK PM EIT 1=AFTER 1Z:00
IF (HH ARD 14330 THEN TT=1:REM HOURS > 10 7
HH=1Z%TH+10%TT+(HH AND 15): REM ADD ALL HOURS

REM CONVERT MINUTES

UM=tMM ANL 112:REM MASK OUT 1075 COF MINUTES

UM=UM/14 : REM CONVERT 1075 OF MINUTES

LM=MM AND 15 ;REM MAZK 0OUT 1“5 OF MINULTES

MM=LIM%10+LM REM ADD 10°S %10 + 1~ OF MINUTES

REM CONVERT SECONDS SAME AS MINUTES

US=<S AND 112

530 U3=US/14

S40 L5=5S AND 15

S50 S3=USx10+LS

560 TS=TS AND {5 :GET TENTHS OF SECONDS

S70 PRINT HH: MM; 55, TS

580 GDTO 280 :REM ENDLESS LOOP

590 ENI

CREM TENTHT WHICH START CLOCH

Editor’s Note: The value assigned to CIA in line 20 applies to the
author’s system. Use a value appropriate for your installation.
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PA7 | 9 32 [~ Dt DS1489
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PB3 — 13 28 [~ DS
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PB5 —{ 15 26 — D7

P86 —| 16 25 - 02
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By PC = 18 23 5 (€52 TO PIN 19
©82) TOD - 19 22 | ?RNQV 10K OFf 6526

b I il iy From Wis oo 2N2222
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Figure 1: Pin Configurations for 8526,
(Where they differ, functions for the 8522
are shown In parentheses.) Figure 2: 60 Hz TTL Signal Generatlon from Low Voltage ac.

Table 2: Control Reglster Bit Actlons

Bit Position Name Function for bit= 1 or 0
CRA7 START CLOCK 1 =start timer A
0 =start timer B
CRA6 SPMODE 1=serial output on pin 39
0 = serial input on pin 39
CRA5 INMODE 1 =timer A counts on negative transition of 39
0= timer A counts on 02 pulses
CRA4 LOAD 1 =force load of timer prescaler
0 =no effect
CRA3 RUN MODE 1 = timer countdown to O generates interrupt and stops
0 = timer countdown to 0 generates interrupt and continues
CRA2 OUT MODE 1 =toggle of output to port B on timer underflow
0 =pulse output of port B on timer underflow
CRAl PBON 1 =timer A output to PB6
0=PBé normal 1/0
CRAO START 1 =start timer A
0 =stop timer A
CRBO-CRB4 Similar function as CRAD-CRA4 for timer B except CRB1
which controls timer B out to PB7
CRB5,6 INMODE Bits on CRB5 and CRB6 select input mode of timer B
CRB7 ALARM 1 =set alarm time on write to TOD registers

CRB6 CRB5 Timer B Counts On:

0 =set TOD on write to TOD registers

0 0 02 pulses
0 1 negative transitions on CNT
1 0 timer A underflow
1 1 timer A underflow while CNT =0 .
AICRO
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OSI Disk Users

Double your disk storage capacity
Without adding disk drives

Now you can more than double your uasable floppy
disk storage capacity—for a fraction of the cost

of additional disk drivea. Modular Systems’
DiskDoubler™ is a double-density adapter that
doubles the storage capacity of each disk track.
The DiskDoubler plugs directly intoc an OSI disk
interface board. No changes to hardware or
software are required.

The DiskDoubler increases free user disk space
from 50K to 120K for mini-floppies, from 201K to
420K for B-inch floppies. With the DiskDoubler,
each drive does the work of two. You can have
more and larger programs, related files, and disk
utilities on the same disk—for easier operation
without constant disk changes.

Your OS] system is an investment in computing
power. Get the full value from the disk har@ware
and software that you already own. Just write to
us, and we'll send you the full story on the
DiskDoubler, along with the rest of our growing
family of OSI-compatible products.

™ DiskDoubleris a trademark of Modular Syatems

Modular Systems

P.O. Box18A Oradell, Nd 0764838
201-262-0093

MICRODbiTs

Have you a product to sell!
Or do you need to locate
a specific piece of equipment!
Have you tried a MICRObit classified ad!
MICRObits work!

If you've got a little something to sell,
or if you're looking to let the world
know what you need,
here is the place.

As a subscriber, you can get
your first classified ad
at just $10.00 prepaid.
Subsequent ads and non-subscriber ads
at $25.00 per insertion, prepaid.
Send your 40-word, typed ad
to reach MICRO by the 20th
of the second month before publication
(i.e., May 20th for the July issue) to:

MICRObits

MICRO INK, Inc.

P.O. Box 6502
Chelmsford, MA 01824

Be sure to read MICRODbits each month!

OSI HEXDOS

Can your disk operating system do this?

HEXDOS is a remarkable disk operating system for the C1P or
Superboard 1. HEXDOS sumasses the capabilities of OS65D,
but because it uses subroutines in OSI'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!

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

Up to 22 data files may be open simultaneously.

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

Full trace of BASIC programs with optional single-stepping.
True line editing allows you to comect mistakes easily.
includes a disassembler and demonstration programs:
CHECKBOOK and ADDRESSBOOK (personal data base
management), LIFE, SURROUND, REVERS!, BACKGAM-
MON, and BSR CONTROLLER (home control).

* Satisfaction guaranteed, or your money promptly refunded.

“Documentation is clear and complete, the best | have seen
from any source.”

- Ronald C. Whitaker, Compute! magazine, April 1981
Price: $49.50 (5Y-inch diskette and 40-page manual)

Manual only: $10. (Applicable towards purchase price.)

The 6502 Provgram Exchange
2920 West Moana
Reno, NV 89509

L ]
VISA @
For more informatan, send $1.00 for our catalog. o
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Interesting Software

OS] essvesssescacseces PreSENts essssssasssssass 0S|

CAPMF

All machine code and fast! Our finest arcade
game. Where it’s you against the mean,
menacing worm)

LIGHTNING $29.95

BOLT

The most extensive D&D adventure ffantasy for the
OSI! You must traverse through the evil land of
NOD. fighting and killing monsters every step of the
way! Your goal is to search out a certain treasure
that will allow you to free the land from the evil Demi
Gods. Takes up the entire disk and uses fuli color
graphics.

Send to:
Interesting Software
15856 Ocean Avenue
Whittier, CA 90604

Send for our free

catalog of the finest
OSl software. 10%
ff with this ad.
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Programmable
Video for the C1P

by Charles L. Stanford

Reverse

This article shows you how to
add programmable reverse video
to your C1P. The modification
involves some programming, and
adding circuitry to your
computer.

REVERSE VIDEO
requires:

0S| C1P or Superboard
(600 Board)

The rcverse video option requires
modification to your C1P, some addi-
tional circuitry and some software.
This modification requires above-
average skills in electronic construc-
tion, as well as substantial program-
ming ability. While I've tried to make
the actua) changes on the main board as
easy and risk-free as possible, it's still
very close to the equivalent of minor
brain surgery on your best friend.

OSI's Video System

Unlike many other machines, the
C1P video refresh is completely
hardware-based. In other words, the
microprocessor devotes no time or ef-
fort toward keeping a proper display on
the screen, but modifies the video RAM
only when required to do so by the pro-
gram. As a result, the video display has
no undesirable streaks caused by soft-
ware timesharing. We are, however,
unable to make relatively simple pro-
gram changes to achieve full control of
the image.

Programmable Reverse Circuit
Description

The circuit is relatively simple. It
requires only three chips, can fit on a
very small add-on board, and allows
you to convert your computer back

No. 47 — April 19082

almost instantly to its original hard-
ware configuration. It daes cost a little
in lost versatility: the upper 128 gra-
phics characters are "'lost"’ to use while
the video reverse switch is closed. 1
have found that to be no inconvenience
since we generally use the reverse video
to enhance programs that usc alpha-
numerics only.

The add-on circuit primarily con-
sists of three elements: the detecter,
the latch, and the inverter. The
detecter is connected, in series, with
the most significant bit of the video
data. As shown in figurc 1, NAND gates
1b and 1d each detect the status of the
bit. Treatment of the bit is also condi-
tioned by the status of switch §1. IC1d
either inverts it or ignores it; IC1b
cither detects it or ignores it. If Sla is
open, the bit is passed along through
IClc and appears unchanged to charac-
ter generator U41. Likewise, 1C1b ig-
pores it and its output remains high.

Flgure 1: Reverse Video Moditication

IC2a, half of a dual-D flip-flop, acts as a
latch. It is clocked by the same latching
signal used by U42, the parallel-serial
shift register, and retains the status
throughout the time needed to send
one character to the screen.

The inverter uses two gates of a very
versatile IC — the 7486 ‘'exclusive
OR" chip. In this circuit, it acts as both
an inverter and a non-inverting gate.
1C3a passes the serial video signal un-
changed as long as pin 1 is held high,
but pulling that pin low causes the
signal to invert! In a similar manper,
IC3b is used to condition the signal
from the detecter and the latch circuits.
Holding switch §2 high allows the
signal from the latch to pass. Closing
the switch inverts the output, effec-
tively causing the image to be inverted
constantly.

The net result of this circuit is to

[SE1¢ U1

u42

S1

" SEE TEXT

To
V42 PIN1
(U139 PINB)

allow four conditions. When both

2

U70 Yomrem
, D8
]
+5V
'Szi
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switches are open, the computer acts
normally. Closing S1 inverts those
characters which have a '’1"* in the left-
most bit position |bit 7). Closing S2 in-
verts the entire screen. Closing both
causes the characters which have bit 7
high to be normal, and the remainder to
be inverted.

As 1 mentioned before, the price of
this reverse video capability is the loss
of the top 128 graphics characters. As
long as switch S] is open, the entire
256-character font of the character
generator ROM is available. But closing
that switch causes any character with a
code greater than 127 (7F hex) to have
the most significant bit detected and
changed to low. Then the lower 128
show up on the screen normally, and
the upper half show up as their inverted
complements. For example, POKRing
the graphics character 51 ($33) to a
screen location will cause the character
3" to appear. POKEing the character
179 ($B3} with switch S1 closed will
cause an inverted ''3'’ to show. Essen-
tially, the top bit is checked, stripped
off, and changed to '‘0”’. If the same se-
quence is performed with S| open, the
graphics character normally corre-
sponding to 179 will appear.

Modifying the 600 Board

Since I am always leery of damaging
the PC board while making additions
and modifications, I used an '‘add-on”’
board for this project. In addition, I
devised a plug-in method that restores
the main board almost instantly to its
original configuration. As shown in
figure 1, only two traces on the main
board need to be cut. These are marked
by an “X'’. Then wires are run from
either side of the cuts to prototype
socket U28. By connecting the leads as
shown in figure 2a, a properly jumpered
DIP header can be used as a shunt in
place of the plug from the add-on board,
restoring normal operation.

Start by installing a 16-pin solder-
tail IC socket at U28. Be sure to use a
low-wattage pencil-type iron, and prac-
tice on an old board if you're rusty.
Next, cut the traces. It's best to use a
jeweler's loupe or other magnifying
lens, and carefully scratch away about
1/8 inch of the trace with a sharp knife
blade. First, cut the line on the top of
the board (component side) between
U40 pin 11 and U41 pin 19. It starts at
U40, but soon rans under U41’s socket.
Cut it about % inch from pin 11 of U40.

Now, find tbe trace that leaves U70

pin 2 and heads for the keyboard. It only
runs one inch before passing through

40

Figure 2a: Socket U28 Flgure 2b: Jumper header for U28
— Top View ~ Top View
9 8 ] 8
V- © ® U19 Pin 8 (See Text) L g
L ] [ [ ) [
U70Pin2 @ ® {42 Pin9 L
[ o o [
[ ] ® [ ] [
U41PIni9 @ ® U40 Pin 11 o
o o [} L ]
° o V+ ® °
16 1 16 1

the board. [Remember the location of
this plated-through hole. It will be used
later.) The trace now runs on the bot-
tom toward the right, and again passes
through to the top. It runs from there
toward the front again, ending at U42
pin 9. Cut the trace on the bottom of
the board near the hole by U70.

Next, connect the socket at U28.
Using fine-gauge insulated wire, con-
nect each pin as shown in figure 2. It's
easier to connect U40 and U41 by slip-
ping the wire down into the sockets at
the proper pin, thar to try to solder to
the small bit of PC board trace show-
ing. If necessary, remove the ICs, exer-
cising great care. For the other jumpers,
use the two holes where the trace passes
to the bottom of the board for your wire
connections. Note that a connection to
U42 pin 1 is marked ''see text.’’ I sug-
gest that you use figures 1 and 2 as they
appear until the new display reveals
timing problems serious enough to re-
quire the fourth IC shown in figure 3.
So for now, hook U42 pin 1 (which also
connects to U19 pin 8) to U28§ pin 8.
Connect the positive and negative
buses to pins 1 and 9, respectively.

Finally, solder jumper wires across
a 16-pin DIP header as shown in figure
2b. Install the header, and try your
computer. It should work normally. If
not, troubleshooting should be easy
since you've only made minimal
changes.

Building the PC Board

Several techniques can be used to
build your board. In this case, wirewrap
is probably the best option. Equipment
and supplies are readily available and
are easy to use. It is essential to use a
check list or schematic, and carefully
check all connections when finished.
Check the board under power first with-
out ICs, and then with ICs, and
measure current drain with a good volt/
ohmmeter. Insert the ICs correctly.
These TTL ICs will take a lot, but they
cannot stand even a short period of in-
verse voltage, so make sure they get in-
serted properly.

The switch{es| can be mounted on
your keyboard near either the left or
right rear (just below the nameplate).
When drilling, be very careful not to

Figure 3a: Plggybacking ICs

7

Figure 3b: Connections for Optlonal IC

="~ T
——]] =
[——d& |
= é: o
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O 3 & U't9A TO IC3 PIN 12
f_
™
(U43 PIN 3)

MICRO - The 8502/6809 Journal

No. 47 - April 1882




mar the finish or get metallic cuttings
in the works. Use stranded insulated
wire to connect the small board with
the switch and on the second IC header.
It’s not a bad idea to use some sort of
socket/plug in the leads to the switch if
you expect to disassemble your machine
very often; it cuts down the stretching
and bending of the wires.

Testing the Add-On

Have the TV or monitor warmed up
before the computer is powered. Then,
if the screen doesn't show a reasonable
display, turn the power off immediately
and check all wiring very carefully. Using
an ohmmeter, make sure every point js
properly connected to, and only to, the
proper other points.

40 PRINT X$

70 PRINT X$
99 END

210 A§ =

Listing 1
10 REM -VIDEO REVERSE DEMO
20 INPUT "ENTER A STRING":X$
30 AS = X§: GOSUB 220:X$ = A$
50 INPUT "ENTER A NUMRER";X
60 A = X: GOSUB 200:X$ = A$
200 REM -REVERSE NUMBERS

220 R®{ -REVERSE STRINGS
230 B§ = "": FOR X = 1 TO LEN (AS)

.
H

240 CS = CHRS { ASC ( MIDS (AS,X.1)) OR 128)
350 BS = BS + CS: NEXT X
260 AS = B§: RETURN

Listing 2

sREVERSE VILCEO ROUTINE

;BY CHARLES STANFORD

3050

3060 DATA 9,128, 76,105,255

CTRLI EPZ $09 sOONTROL I CHARACTER
IF FPZ SOA ;LIKE FEET
CR EPZ $OD »CARRIAGE RETURN
ESC EPZ $1B +ESCAPE CHRRACTER
BRANCH EPZ $F7 s1BIC + 1
OUTPUT  BQL $FF69 yMONTTOR OUTPUT ROUTINE
GETCHR  PQU $FFRA ;GET CHARACTER ROUTINE
ORG SDR
00D8 20 BA FF JSR GETCHR ;GET A CHARACTER
00DB C9 09 CMP #CTRLI ;IS IT A OONTRCL-I?
ooDe DO 05 BNE 1RIA
OOLF A2 00 1DX #$00 ;IF YES, MODIFY BRANCH
OCE1 86 ¥7 STX BRANCH 7 TO REVERSE CHARACTERS
O0E3 60 RTS
OOE4 C9 1B LBLA Q1P $#ESC ;IS 1T ESCAPE?
O0E6 DO 04 ENE 1BLB
OCEB A2 02 LDX #502 sIF YES, RESET BRANCH TO
OOEA 86 F7 STX RRANCH + TO DISPIAY NCRMAL CHARACTERS
OCEC 60 1BIB RTS
OOED C9 0D CMP #CR ;IS OUTPUT CHAR A CR?
OCEF FO 09 BPQ LEILD
OOF1 C9 OA OMP $LF ;LINE FEED?
OOF3 FO 05 BFQ LBELD
OCF5 18 ac
())0?6 90 02 LBLC BCC [ELD ;BRANCH AIVAYS (MODIFIEC ABOVE)
ooFP8 09 80 ORA #3$80 sSFT HIGH BIT ONLY IF CTRL-T
OCFA 4C 69 FF LELD JMP OUTPUT ;TO MONTTOR QUTPUT ROUTINE
OCFD END
Listing 8
3000 REM -MACY IANG REVERSE VIDEO ROUTINE
3010 POKE 536,216: POKE 537,0
3020 POKE 538,237: POKE 539,0
3030 FOR M = 216 TO 252: READ D: POKE M,D: NFXT
3040 DATA 32,186, 255,201,9,208,5,162,0,134,247,96,201,27,208,4

DATA 162, 2,134, 247,96, 201,13, 240,9, 201, 10, 240, 5, 24,144, 2
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Since your machine will have been
without power for some time, the RAM
will probably be well-scrambled, and at
least a few graphics characters will ap-
pear. Don't hit Break at this time; try
the switches, and get a feel for the way
they work.

This is also the tirne to look for any
timing problems. Compare the reversed
characters with the OSI Graphics
Reference Manual. 1f the timing from
U19 pin 8 is delayed too much by passing
through ICs 2 and 3, the screen will
reverse a bit late, and change back a bit
late. Reversal of characters in a row
will only be noticeable at the beginning
of the first row and the end of the last.
This phenomenon occurs when the sig-
nal from U472 is revcrsed just slightly
out of sync with the latch trigger from
NAND gate Ul9. Two solutions are
possible. Since the cause of the delay is
the exwta gate transmission time in
1C2a, IC3b, and IC3a, using faster gates
will help. The very fast throughput of
74S-ICs reduces differential delay to
the point that jt is virtually un-
noticeable on the screen,

The disadvantages here are extra
cost, the difficulty of finding Schottky
chips, and additional power drain.
Since I couldn’'t wait for a mail-order
delivery taking several weeks, another
solution seemed practical — equalize
the delay. This was done by installing
another 74LS20 on top of U19 with all
but pins 7, 9, 10, 12, and 14 bent out so
they don’t make contact. This is called
“Ipiggybacking’’ and is a neat and effec-
tive way to add additional circuits to an
existing board.

As shown on the 600 board sche-
matic, U19 uses the gating of CO, ClI,
C2, and T3 to trigger the latch in the
parallel-serial shift register U42. T3 is
merely the clock signal delayed through
three gates to match delays already pres-
ent in the video circuits. [t’s obvious
that a lesser delay in the trigger to latch
1C3 might even things out. Accordingly,
U19A piggybacked to U19 can use three
of the signals, and pin 13 can be con-
nected to Ud43 pin 1, the T1 signal
{clock with only one gate of delay]. Use
pin 8 of U19A instead of pin 8 of U19 to
trigger latch IC2a. U43 has some solder
pads that make connection of the jumper
very convenient. To prevent damage to
the ICs, be sure to put a dab of solder on
each of the pins common to Ul9 and
U19A. Again, a good magnifying glass
is invaluable. Pins 1 through 6 are left
unconnected.

When you test the computer again,
carefully check the reversed characters
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to be sure that they are completely in
sync with the reversing circujt. You
may find it necessary to use the clock
itself, or T2, but T1 seems to be just
about right.

Programming Techniques

There are at least half a dozen ways
to use BASIC or machine language soft-
ware to capitalize on your new charac-
ter reversing capability. Using the
CHRS, ASC, LEN, and MIDS$ functions,
entire strings can be readily inverted by
a relatively short and straightforward
subroutine. The demonstration pro-
gram in listing 1 can also be used in a
game or financial planning program to
highlight certain inputs or headings.
Either inputs or internal strings will
reverse, and numeric variables can also
be reversed by using the STR$ function.

The machine language program in
listing 2 is quite a bit more sophisti-
cated. It can reside in the unused {by
BASIC) RAM at the top of page zero,
but remember that the monitor does
use the space when you break. The pro-
gram intercepts both the ‘‘character-
get'’ and the “'screen-write’’ routines of

Z-FORTH IN ROM by Tom Zimmaer

BASIC by changing the indirect ad-
dresses at $§0218 and $021A. Then the
data can be processed as needed for
reverse video.

When the routine is in place, the
first five lines get the character from
the keyboard as usual, and only act if
either the control-I or escape key is
detected. The control-I causes the rou-
tine starting at $00E4 to forcea ''1"’ in-
to the left bit of the character. Once the
control-I is pressed, every character
coming from either the keyboard or the
ACIA will be inverted before being
passed to the screen output or program
storage. Hitting the escape key will
return action to normal.

Notijce thart the routine is set to ig-
nore carriage returns and line feeds. Al]
other characters get the ‘‘reverse’’
treatment. Thus, be careful to use it
only for those items which go to the
screen or are within quotes. Trying to
invert characters involved in program
entry will badly confuse the BASIC in-
terpreter, and lead to a program crash.

If you are familiar with the method
Microsoft uses to store BASIC Source

510 10 times faster than Basic. Oace you use it, you'll never go back to BASIC!

source listing add

OSi FIG-FORTH True fig FORTH model for 0S650 with tig editor namegd files, string

package & much more

TINY PASCAL Operates in fig-FORTH, an exceptional value when purchased with forth.

TINY PASCAL & documentation
FORTH & TINY PASCAL

SPACE INVADERS 100% machine code for all systems with 84 chr. video. Full color & sound

on C2, 4P & BP systems. The fastest arcade program available.

PAOGRAMMABLE CHARACTER GENERATOR
Use OSI's graphics or make a complete set of your own! Easy to use, comes as a kit.

2 Mhz. boards
PROGRAMMABLE SOUND BOARD

Complete sound system featuring the AY-3-8310 sound chip. Bare boards available.

32/64 CHARACTER VIDEO MODIFICATION
Oldest and most popular video mod. True 32 chr. C1P, or 3264 chr. C4P video display.

Also adds many other options.
ROMS!!!

Augment Video Mod with our Roms. Full screen editin

features. Basic 4 & Monitor
Basic 3
All 3 tor

650 DISASSEMBLY MANUAL. by Software Consultants. First Class throughout.

A must for any 850 user.

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

Routine.
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g. print at selectable scroll, disk support and manysmz;eg

Code starting at $0300, you will be able
to devise methods of actually changing
the characters by modifying the pro-
gram itself. Without going into details,
it isn’t too hard to write a BASIC pro-
gram that will scan the source code for
a particular line pumber, and then in-
vert any characters between quotation
marks within that line. I'm sure that
you will find many creative ways to use
this new capability.

Parts List

R1l, R2 — 1KOhm % watt

1IC1 — 74LS00

1C2 — 741874 (option 74574, see text)

IC3 — 741586 (option 74586, sce text)

IC4 — (optional — 741.520)

§1, S2 — SPST miniature toggle switches
{Radio Shack 275-324)

S1A — optional in place of S1 and S2
SPDT center off min toggle switch
{Radio Shack 275-325)

Misc. — PC board, IC sockets,

IC header, Molex connector, wire, etc,

AICRO”
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$ 18.95
$ 69.95
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APPLE-DOC

We are proud to announce an updated version of our best seller, Apple-Doc in DOS 3.3. This versatile ;
package consists of three powerful reference utilities; Variable Cross-Reference which createsa table
of every variable and the iine number on which it occurs, Line Number Cross-Reference creates a
table of every program lined called by a GOTO, GOSUB, etc., and dll fines called from, and finally,
Constant Cross-Reference creates a fable of all numbers used in the program not listed by the above
tables. Also included are Replace. a global replacement editor and Lister which produces a com-
pletely professional program listing. Additionally, the new 30 page tutoriol manual makes Apple-Doc

,. quick and easy o use. Whether novice or professional Apple-Doc more than pays for itself in time
savings clone!

Price: $49.95 on diisk ©@@©

Applesoft* Command Editor, or A.C.E. combines a large number of the most useful programming
utilities info one co-resident package. Co-resident means these routines become a working part of the
Apple I, thereby making A.C.E's various commands and utilities immediately available WHILE you're .
entering or editing existing program lines. It's functions include cross-referencing individual variable :
names, displaying current values of all variables, and information on memory and diskette status. For
machine language programming there is a hex-decimal converter and all monitor commands can
be executed directly from Applesoft. User defined macros allow strings to be inpuf with o single key-
stroke and a powerful line editor makes editing easy and greatly reduces program deveiopment time.
A.CE. is a winner!

Price: $39.95 on disk

R

List Master. our latest addition, provides a number of utilities for performing large scale changes
to your program listings in a high-speed and automatic way. List Master includes Applespeed which
can remove REMarks, shorten variable names, combine lines, and renumbers by 1's in any Applesoft

program. Smart Renumber not only renumbers but also gives you the option of preserving logical
blocks of line numbers you have established for various routines thereby retaining the original logic
and workability in the renumbered program. Also included are merge routines that allow you to
quote blocks of lines from one part of the program to another and automatically
renumber appropriate line references. Comp-List compares any two Applesoft or
Integer programs and lists any lines added, deleted or changed.

Price: $39.95 on disk

All programs require 48K and Applesoft in ROM or language card.
Calif. residents add 6% sales tax.

*apple Il and Applesoft ore registered trademarks of Appte Computet Co.

southwestern data svystems
P.O. Box 582 « Santee. California 92071 « (714) 562-3670



GET FREE SOFTWARE FOR YOUR COMPUTER!

HOW? JUST ORDER ANY OF THE ITEMS BELOW, AND SELECT YOUA FREE SOFTWARE FROM THE BONUS
SOFTWARE SECTION, USING THE FOLLOWING RULE: FOR THE FIRST $100.00 WORTH OF MERCHANDISE
OROERED TAKE 1 ITEM: FOR THE NEXT $200.00 WORTH OF MERCHANDISE ORDERED TAKE ANOTHER (TEM;
FOR THE NEXT $300.00 TAKE A THIRD (TEM. ETG. ALL AT NO COST.

HARDWARE by APPLE COMPUTER PRINTERS COMPUTER SYSTEMS
APPLE | + , 48K 1153  PASCALLANG.SYS 397 EPSON: HEATH/ZENITH:
FLOPPYDR. v CNTRLAR 535  FLOPPYDRIVE 454 MX80 495  MX80F/T 578 2B89FACymputar {48K) 2150 Z90Combputer 2490
We carry (e rest of the APPLE line a1 low, low prices! CALL! MX 100w/ Grafteax 775 MX70w/Grafteax ars 213 Jermnal 725 242 DuaiBDesve 2775
CRAPPLERmIE 1 okAueamcue 135 e 288 6 & OR 2 e o

ntic ufter ser.Lare i (A Zenith ZB3 & €.1TOH 25 cps Starwriter & CP/M & Full Wora-
OTHERA HARDWARE for APPLE MX80Rbo0n 18 MX:00Rauon 24 Processing Software & Super-Calcy 4500
D.C. HAYES: C.TOH: HEWLETT-PACKARD:

q Micremodem Il 300  Smartmopem 239 25CPS Dassy Par. 144D 25CPS Daisy Ser 1595 HP125 ) HPES 2099
MICROSOFT: 45CPS Dassy Per 1795 40CPSOaisy Ser 1835 82903A 16K Mem 250  280/MDual5"Drive 2125
280 Soficara 265 16K Ramcard 159 Ozisy Tractor Oatiaa 225  PRO-WRITERPar. 515 NEC:

MOUNTAIN COMPUTER: NEC SPINWRITERS & MATR)X PRINTERS: PCAODIA32KCompuler 1899 PCBO12A1/0Unit 639
CPS Multifuiction 199 A/D + G/AGard 105 1530Par/RO 1895 3510Ser/HG 1895 PC8031ADual Drives 1033 CO/M 2. 21orNEC 123
€xpans Chassis 595  Romplus 175 7730 P':( /RO 2445 7710Ser /A0 2485 Wordstar for NEC 269 SuperCalclor NEC 378
CALL FOR MORE PRICES WE CARRY FULL LINE! 77D Selivm 2708 WECPLADZIA 875 CDMMDDORE:
CALIE. COMPUTER SYSTEMS: QUME: 01ABLO: ) VIC20Computer 268 VIG1515Pninter s
Centronics Par 1mt 115 A/DConv 105 9/45 2149 6308/0 2350 SOEIZMIC(OMamIrame 1100 8050 {MB Dua! Disk 1375
Async. Senallal. 135 Arith. Proc /Disk 339 D8 82502MBDual Dasve 1760 4049 Cual Brive 938
CALL FOR MORE PRICES WE CARRY FULL LINES 4456 639 4808 875 4022 Printer 630  8024-7Hs SpeedPrinter 1345
VIDEX: 5606 1675 Prism Cofor Paater 1699 ATARI:
80Cal Boars 275 Swilchplate 1) TI: 810Basic 1348 810Seral 1429 ATARIBO0O( 16K) 599 ATARI4GD{16K) 329
Entianicer 105 Enkancer i 125 WPt 886 579 956 460 l‘igaglsk(\)jwe 4;3 E?g an?.‘ ﬁslg
4 5 3 Ham Memory S0Inlerlate 1
QSOSIEA%THEﬁ HARDWAREwFQDR A%P&TE)-(eypao i PRINTRONIX: P3GY 4500  PBOO 6150 MICROSOFT BASIC 69  VISICALC 159
SSM.Secial ASI0 115 KeybaardCo Keypag 129 oy A S 125
SSHPar. APID 8  Sunsninedoysick 40 ADD-ON MEMORY CARDS & DISK DRIVES = ' LORERAATES 280
SSMA4ESIEEE 425 CiscoPadoies 29 FOR APPLE XM :
Novaron APL CAT 132 PrometheysZCarg 229 MEMDAY: 820-1Systemw/5" D¢ 2495 820-?S_ys(§mw:'8’01 314H
VERIHWRITER 249 SUP'A'MOD 28 Mic!osoﬂ-':GKRamcam 158 Saturn 32KRamcarg 199 AHALSAEH Wy BECRTRID. e
Legend 128KRamcard 649 Promelneus 12BKRam 550 gg:gg“‘m By INEE FIYI)Eng’\ 64X0D 2995
] 4 6Add- 5 gr
OTHER SOFTWARE for APPLE: e aptls e A+ el o R S 0SS 10 Meg 3185 Emutator 725
PERSONAL SOFTWARE: . APPLE-COMPATIBLE FLOPPIES by MICRO-SEI. Intd T i
b s 159 Visitie 199 Wath Controlles No Controtier-
Vissplot 149 Visiplot/Visitreno 189 A3SDir. fleplacement 450 A3S a5
Visiterm 125 Visidex 165 A4040-Track 280 A40 108
Desklop Plan Il 169 Visipak 559 A7070-Track 599 A70 259 CRY TERM%NALS
WICROSOFT: d lvlea:n/Zennl'.UQ 225 E.fewdeug‘lzsi 685
APPLEFOflan{260) 148 APPLECcbai(280) 499 Tz e T 326K 559 e 0 e S
TASCBasicCompiler 133 Qlympic Dectathon 28 {60 T1ack 852KD el L L 21 Tejevideo 910 505 ADDSViewpoint 595
: i o AR ADDS R25 875 ADOSR4O 174
MICRO-PRO: V1000 Dual 8 V1000 Dual 8” AMPEX Diaiogue 80, 2-page. Detachable 595
Worostar 245 Mad-Merge 99 Subsystem 1300 Da! Size 1600 IBM 3101-10 i e ' 1199
Spell-Star 149 Data-Star 199 SORRENTO VALLEY ASSOC: ’
PEACHTAEE: B1ZPackages . all 219 AMS 8000 Dual g ” 1845 AMS50005Mb Drive 2595
CPARIZPackages,all .... . . = o198 AMS 8000 Dual 8, AMS 5010 10Mb Drive 3495
Dbl S6 2595  Disk2 » 2Conlroller 359 MOOEMS
MORE OTHER SOFTWARE lor APPLE: VX4 QuadCanizoller 495 CA By OCAT 169
DB Master Y79 DBMaster tor COAVUS 399 CORVUS: VENTEC 212-3,12008D 849  AUTOCAT 229
Data Factory 15 PES 85 5Mbyle 3195 10Mbyte 4395 LEX-1 143 UNIVERSALAUTO ANS 220
ASCYExpress 3.3 55 PFSReport 85 20Mbyte 5600 Mufror 575 UNIVERSALORIG/ANS 180 UNIVERSAL1200BD 259
Soroim SYuoercalc 250 Spellguara CP/M 235
Howarc Tox Preparer '82 125 BrogerbundG Leager 335
Real Estate Anaiyrer 129 Broderbuna Payroll 335 MON(TORS & PLOTTERS
Ashtond Base il 495  gBasellManual 80 ZENITH: $100 CARDWARE
{raph Tix 49 12" Green 125 13 %Coior a75 SSMMB646KMem 775 HAYESS)WOOMODEM 342
AMODEK: CCSB4K Dypamic 429  QTCloex/Cal 135
WOAD-PROCESSORS f2|:4r AWEZE\: s 12" breen 135 13" Cola ars
Worgstas CP/M 5 vriter Prot Sys 215 .
MagicWandCP/M 293 MUSE Super Tex 125 o i .
n 1400
Execulive Secretary 189 \Worapower 50
Leller Perfect 19% Henrew || 55 STROBE CYLINDRICAL PLOTTER: FLOPPY DISCS
Magic Window 85  SuperScriell 14 Pictter 699 APPLEInice 75 IM 5" 8o SS5D/bx 20 IMB”8orSSSD/ox kN
Speliguaid 235  Spelistar CP/M 149 HOUSTON INSTA FLATBRER PLOYTER: Elephant 5.25* Elephant 8"
Wora andler (Gives 80-Col &iower casewithnoboara?) 199 OMP3Smart Plotier 1299 6-Pen Adaptor 349 SertSSSO/bx Ly Sof1$SSD/dx 23

BONUS SOFTWARE SECTION!

Le{ us acquaint yay with MESSAGE-MAKING SOFTWARE. Jusl place rthe disk in the
APPLE_enler tha 1ex{, ana coloriul, dynamic mess3ages sppaar on the scraens of TV sets
connected (o (he compuler Use the software 1o broadcas( megsageas on TV screeas in
scnools, hospilals, factories, s16re window. exhibil booths_ete. Tha following program is
aur latest release:

SUPER MESSAGE Creates messages 0 full-page “chunks” Each message allows
slatements ol mixed typesiyles, lypesizes and colors, tn mixead upper and lower case.
Stylea range from regular APPLE characiers, up lo double-gize, Double-widih cnaraciers
wilh a heavy, bold {onl. Six colors may be usad 10! each ditterent typestyle. vertical ang
nhonzontal cantenng are available, and word-weap 18 automatic. Users ¢an chain £ages
tcpether to make mulfi-page Pages can be ad! e Ily orawt fical-
ly. Mulli-page messages can be siared to disc ar recalled insiantly

AEQUIAES 48K & ROM APPLESOFT $50.

APPLE PLOTS YOUR DATA & HEEPS YOUR RECQRDS TOO! APPLE DATA GRAFH 2.1:
Plgts up 10 3 superimposed curves on the Hi-res Screen bolh X 8 Y sxas dimenaionad.
Each curva conslsis ol up 16 120 pieces ol dala. Graphs can be stored to dis¢ and recalled
immediately lor updatag. Up to 10D graphs can be stared on the same disc. Great for
Stock-markel Charling, Business Managsmen, and Classraom instfuctan!

REQUIRES 48X & ROM APPLESOFY. 3.

APPLE RECORD MANAGER: Allows complex files (o be brought into memory §6 fhal
tecord searches and menipularions are Instantaneous. Records within any Kle can con-
1aln up 1o 20 fielas, wilh user-defined headings. Information can de string ar numeric
Users can browse thru files using page-lonward, page-backward df rangom.search com-
mands. Records can easily be searched, attered or aotied at will. Files can be stored on
ne same drve a8 Ihe master program, or on another, if a sacond drive is avsiladle

Above software for APPLE DOS 3.2/3.3 only. Call for BONUSES for other systems.

TO ORDER: Use phone or mail. We accept VISA, MASTERCARD, COD's, personal checks &
maoney orders. Add 4% for credit card. Customer pays handling on COD orders. Foreign
orders must be in American Dollars & include 10% for handling. Connectlcut residents add

7.5% sales tax. Prices subjeci to change without notice.

Racords of liles can ba prinfed, \I desired. Addi:anal aisdules coming are 3 STATISTICS
INTERFACE, CHECKBOOK, MAILING LI5T & DATA ENTRY.

REDWRES 48K &8 ADM APPLESOFT. . :340.

APPLE LITERATURE DATABASE: Allows rapid retrieval (via keywozas) of references from
totsl APPLE literature thru 1980, on 5.25" gisk. Each entiy i {he dala base consists ot ihe
articte, author-name, periodical-name, date of issue, & page nos The dalabase 1§
intended 1o supporf larga magazine files which wavid reguire lengihy manyal searching
o recover inltormalion. Aanual updates will be availabla.

REOUIRES 48K & ROM APPLESOFT 360.

WORDPOWER: Is a simple, powerlul, fow cost, line-orienteo wora processor program. it
offers a fas! machine language FIND & REPLACE Tex! can be lisled to screen o¢ printer,
with or withoul line-aumbers. Lower.case adaplors ara supporied You can merge files,
mova groups ol lines, and &asily add, change. or dslele tines. WORDPOWER can be used
to create ans maintain £XEC filgs. [t can also be used as 2 rapid, vnstryctured, infarme-
tion-slo/age and ralrieval system via its rapid search capabillties.

REQUIRES 48K 8 ROM APPLESOFT 0

LABELMAKER: Allows users to quickly create adgress tebels. A given label may be gen-
erated in any quaniily {rom 1 {o 32767. Space is allowed on labels {o¢ 3 personal and
company name, bul fhe space is automalically closed up il only a personal name is
enlesad. Space is a'so allowed for Iorexgn counlfins. The program can also generale
labeis for price-tags, part numpers and mail-messages such as "RUSH", "FRAGILE ", alc.
A seltincrementing feature allows (heatre-tickels 1o be produced, with a date. ang
aumbers running ram 3000 10 2899. An editor is provided {or ealling labels prioe Yo pring-
ing. All labels may be saved {o disk for instant recall

REQUIRES 48K & ROM APPLESOFT . 3235,

(203) 579-0472

CONN. INFO. SYSTEMS CO.

218 Huntington Road, Bridgeport, CT 06608
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Structured Programming
in BASICO09

by Brlan Capouch

The BASIC09 programming
language, designed after the
beginning of the microcomputer
revolution, fully exploits the
advantages to be gained from
both structured programming
technlques and user Interaction.
BASICO9 s avallable for the
6800/6809-based 0S-9 operating
systems.

Here where 1 live, in the heart of the
country, my digital computer, with its
busy little clock ticking away two
million times in a second, provides an
interesting counterpoint to the natural
processes that go on around me. Many
of these processes exist in geologic time
that is measured in eons. In an attempt
to teach the youth of my community to
program computers, I encourage them to
avoid getting their psyches all wrapped
up in those 500-nanosecond ticks.
Many programmers I know treat each
upcoming software deadline as if it
were the end of the world as they know
it. 1 propose that programming should
be approached in the casual manner of
the old-time mechanic, who feels that
sitting down under a tree and thinking
gbout a problem for a few minutes
every once in a while speeds the hand
when the actual work must get done.

It is certain that many points of
common ground exist between practi-
tioners of our local homey arts and
computer programmers. All concerned
find themselves engaged in behavior
that revolves around cyclic processes.
Crops are planted and harvested, motors
run, break down and are repaired, and,
algs, the same programs are written,
with minor variations, again and again.
Parmers and mechanics have always
seemed to me to be more inured to this
cycling than programmers — and with
good reason. The programmer should
not be compared to the farmer but to
the blacksmith, since his job is to
create tools for others to use. It would
be a poor blacksmith who blindly
returned to his drawing-boards to design
each successive plowshare from scratch.
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Elements of Structute in Programs

To alleviate this problem, recent
history has seen the rise of ''structured
programming.’’ Although this term has
been overused, it nonetheless suggests
an attempt to program scientifically,
and thus is to be welcomed.

Although there are almost as many
definitions of the meaning of struc-
tured programming as there are practi-
tioners of it, several points of agree-
ment exist regarding its essential ele-
ments. The first is modularity. Decom-
posing a problem into its elemental
parts makes it is easier to define sepa-
rate problem-solving stages, or modules,
for each problem segment. It is sur-
prising that programmers have been so
slow to acknowledge explicitly the
value of this common sense approach.

Modularity also has another virture,
given a powerful enough language.
Routine modules can be maintained in
libraries and used as building blocks in
programs. It is impossible to discuss
this topic without mentioning a classic
work in this field, Software Tools, by
Brian Kernighan and P.J. Plauger. This
book takes the topic of modularity
from thoery into practice, providing
hundreds of examples of simple tools
that can be combined into very com-
plex and powerful programs. Their
original book, which features examples
written in the psuedo-language Ratfor,
has been augmented by a recent edition
in Pascal. I like to challenge my stu-
dents who are just experiencing the
heady transition from neophyte into
programmer to ‘‘come back and talk to
me when you can discuss Software
Tools.”

Another important structuring
technique is that of blocking, which
simply means writing an easy-to-read
program. More than one sage program-
mer has ranked readability as the most
indispensable characteristic of top-
quality code. It is this aspect of struc-
turing that is most likely 1o be ignored
by the beginner, as he reassures himself
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that “'I'll be the only one reading this
progam anyway, and [ will be able to
remember what it was I was doing.”
Beginners are almost always roman-
tics, and after shooting himself in the
foot often enough anyone will begin
looking at either his gun or his trigger
finger.

Both of these aspects of structured
programming imply that computer pro-
grams must be regarded as tools and
thus treated as capital goods that will
be maintained, instead of expendable
consumption items that will be used
once and then discarded. I could handily
retire on the wages paid each year to
programmers to refamiliarize them-
selves with programs that they had
thought finished at some earlier point
in time. The basis of structured pro-
gramming, then, is the belief that soft-
ware tools should be built in logical in-
crements and that these modules should
be self-documenting.

Man and Machine Interacting

An editorial column that appeared in
the newspaper Infoworld last summer
has provided me with fodder for hours
of introspection. That column spent
several inches wondering about how
the hardware practice of having ter-
minal displays with 80-character lines
had ever evolved. A number of theories
were presented and examined before the
writer admitted that he just plain
didn’t know. As I was reading, I noticed
an IBM punch card grinning at me furi-
ously from a box of old college memen-
tos. '"These kids,”’ it seemed 10 say.

This anecdote points up a fact about
the modern computer world that is
every bit as novel as the micro-
computer: The idea of real-time inter-
action between user and machine. My
students find it as hard to believe my
recollections of the ‘‘submit cards-get
printout-change cards-submit cards”’
cycle that programming used to re-
quire, as they do my bragging about
having to use a crank-style telephone
during my youth. And all credulity
vanishes when they find out that peo-
ple still program like that today.
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Microcomputers are set apart from
previous computers by the accessibility
they provide to an interactive exper-
ience. These topics are discussed
thoroughly in a recent book by P.J.
Brown entitled Wrting Interactive
Compilers and Interpreters. In it, Dr.
Brown examines the concept of inter-
activity in general, and discusses how
compilers and interpreters can be con-
structed to enhance interactivity. This
book is interesting even if you are not
planning to write a compiler. If offers
incredibly keen insight into the process
of programming.

Dr. Brown's observations are valu-
able in two respects. Rirst, his advice
on writing interactive processors is as
applicable to applications programmers
as it is to systems programmers. Sec-
ond, he specifies what he considers to
be an ideal, yet practical, interactive
language.

Enter BASIC09

Almost every ideal function that
Dr. Brown discusses in his excellent
book is actually available in a real pro-
gramming language, BASIC09. This
language was written for the 6809
micraprocessor by the Microware Cor-
poration to run on their OS-9 operating
system. Although 1 had been using
BASICO9 for a year before I came upon
Dr. Brown’s book, and was rhus well
acquainted with the amazing power
that the language possesses, it wasn'’t
until I read his description of '‘ideals”’
that the rationale behind many of its
features became fully apparent.

BASICO9 is more than a program-
ming language, and it is certainly much
more than BASIC. It consists of an inte-
grated package of processors that in-
cludes a multi-pass compiler, a power-
ful text editor, and a run-time debugger
that is entered automatically on the
generation of an error. Technically
speaking, it is both a compiler and in-
terpreter, as it compiles source code
into an optimized I-code which is then
interpreted by a run-time processor.
Syntactic features give it the program-
ming power found in many modemn,
highly structured languages, while it
retains compatibility with almost all
standard-syntax BASICs. What follows
is a brief description of those features,
although it is impossible within the
space of this article to provide more
than a whirlwind tour of its spectacular

power. !
Note that the operating system

under which BASICO9 runs is every bit
as advanced and wovndrous as the lan-
guage I am about to describe. Readers
are referred to an earlier article in
MICRO (42:81) for an overview of this
multi-user, multi-tasking, Unix-like
operating system.
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Listing 1

0400
893D
4079
a088
BAAA
aacs
ADCA
aaD3
AOED
AaFF
AL BA
QlUE
6l1A
O11F
3123

Listing 2

0000
0643
5066
Be71
078
A3A3
coch
BOCF
AQE3
a0F7
d103
g127
g128
a137
813F
2143
AL4F
#1SB
0)5F
816B
3178
Bi7F
3193
6L98B
819D
a19¥F
g1a1
C1AG
S1AA

Listing 3

6000
2021
23454
0873
(ke
GYoF
68Co
GBCB
B3E2
SEFL
O8FS
GlL2
OL2F
6144
Gl4E
6152

Listing 4

2660
626
0862
0672
2382
B08B
8r94
BGCP
0BF9
8181
8118
012A
#3135
al37

PROCEDURE multiply

PROCEDURE powers

PROCEDURE getname

PROCEDURE convert

"LOOP-ENDLOOP"
prints product

{(* Program to demonstrate "EXITIF-ENDEXIT" and
{* Multiplies two real numbers input by user;
DIM multiplier,multiplicand,product:REAL
PRINT "Enter nhumbers te be muletiplied"
PRINT " (Second number '@' to quit®
LOOP
INPUT nmultiplicand,multiplier
EXITIF multiplier=§ THEN
PRINT "1t was nice working for you"
PRINT “Goodbye”
ENDEXIT
product=multiplicand*multiplier
PRINT product
ENDLOOP
END

{(* Procedure to demonstrate nested"IF-=THEN-(ELSE)~ENDIF"construct
{* Takes input value to given power
DIM value,result:REAL
DIM power: INTEGER
PRINT "Program to print powers of real numbers®
PRINT "Maximum=3; Ehter '0' for power to quit"
Loop
INPUT "Enter value ",value
INPUT "Enter power ",power
EXITIF power=0 THEN
PRINT “Nice wsarking for you-=-goodbyte!("
ENDEXIT
IF power=) THEN
result=valug
ELSE
IF power=2 THEN
result=value*value
ELSE
IF power=3 THEN
result=svaluervaluervalue
ELSE
PRINT “"ILLEGAL VALUE¢(LI"
resule=n
ENDIF
ENDIF
ENDIF
PRINT result
ENDLOOP
END

(* Demonstrate complex data types
(* loput data into a complex name-address structure
TYPE item=name,oddress(2) :STRING(44); zip:REAL
DIM record:item
PRINT "PleaSe enter items as reguested"
PRINT “Enter 'RETURN' for name to end sesslion”
LOOP
INPUT "Enter name ®,record.name
EXITIF record.name="" THEN
ENDEXIT
INPUT "Line 1 Address “,record.address(l)
INPUT “Line 2 Address ",record.cddress(2)
INPUT "Zip Code ",record.zip
RUN displayname (record)
ENDLOOP
END

(* Example of implicit type conversion
(* Converts input string inte equivalent ASCII decimal codes
TYPE simple=item:STRING[32]
TYPE complex=ascii_code(32) :BYTE
DIM first:simple
DIM setond:complex
PRINT "This procedure converts strings toe decimal ASCII values®
INPUT "Enter a string <32 characters ",first.item
second=first
FOR index=1 TO LEN(first.item)
PRINT second.,ascil codelindex); " =";
NEXT indax =
PRINT
END
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Syntactic Features

Syntactically, BASIC09 is a hybrid
language. Based on BASIC, it borrows
many structuring elements from Pascal.
Por instance, the following is a legal
BASIC09 program:

0010 PRINT “ENTER NUMBER OF
TIMES TO LOOP”

0020 INPUT A

0030 FOR 1=1TO A

0040 PRINT “CRETIN LOOP PASS NO. "

0050 NEXT |

0080 END

In this simple example, which all
BASIC programmers should under-
stand, the user inputs a number which
is then used to control the execution of
2 loop. Two variables are used, both of
which, since they are mot explicitly
defined, are of the real or floating-point
data type. This conforms to standard
BASIC programming practice. String
variables, with a default length of 32
characters, are defined similarly by ap-
pending a dollar sign {''$'') to a variable
name. However, other types of data are
allowed in BASICO09, those of byte, in-
teger, and Boolean. Variables of these
types must be explicitly allocated using
the 'DIM’’ statement. In the example
program listed above, if we assume that
the user will keep his request to a quan-
tity that can be stored as a signed in-
teger ( + 32767 to —32768), we can take
advantage of integer math routines and
make execution of our program much
faster. Another significant gain can be
realized by ommitting line numbers.
They are not required by BASIC09, and
are wasteful of program memory space.
We can re-do our program, explicitly
dimensioning our data types, and jet-
tisoning the line numbers:

DIM loopindex,topcount:INTEGER
PRINT “‘Enter desired number of passes "
INPUT topcount
FOR loopindex =1 TO topcount
PRINT “Smarter loop pass No. ",
loopindex
NEXT loopindex
END

In this version of the program, fur-
ther features of the language also ap-
pear. One nice protocol that we have
adopted is to use descriptive names for
our variables, and to always keep them
in lower case. This is because the
BASICO9 ‘‘decompiler’’ automatically
capitalizes keywords when a source
program is listed. If you keep variable
names in lower case, they become easy
to distinguish. This helps fulfill our
structuring goal of making programs
self-documenting. The listing above
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also displays BASIC09's automatic
prettyprinting.’’ This facility, which
indents program lines according to
their logical hierarchy, provides an easy
way to grasp program structure, and
aids debugging.

From this point forward all of our
examples will be actual output by
BASIC09’s listing mechanism. Two
features bear some explanation. PFirst,
the hexadecimal numbers on the left-
hand side represent the relative I-code
addresses into which the corresponding
program source lines compile. They
show the programmer the amount of
memory being consumed by his pro-
gram, and serve as pointers into the
compiled code for tracking down errors
during the debugging process.

Procedure Orientation

Another feature of the language
seen in our examples is its procedure
organization. BASIC09 allows pro-
grams [called procedures) to call other
procedures by name, and allows them
to be separately compiled — a feature
lacking even in standard Pascal. This
permits users to build libraries of pro-
cedures that perform standard and
often-used functions, which is an im-
portant step toward the modularity re-
quirement for structured programs.
Parameters can be passed to procedures
in much the same manner as in Pascal,
which is to say both by reference (by
using the name of a variable), and by
value (by using a constant value or ex-
pression). Thus, in the manner ad-
vocated by Kernighan and Plauger, pro-
cedures can ''hide’’ the details of their
operation from other procedures that
call them. Therefore, data linkage is
loosely done through easy-to-spot, ex-
plicit parameters.

Loops and Conditional Statements

Loops in BASIC09 can be done
using the familiar FOR-NEXT duo, the
Pascal loops of WHILE...DO and
REPEAT...UNTIL, or a loop-forever
construct called LOOP...ENDLOOP.
Any of these loops may be exited in a
gentlemanly fashion by using the con-
ditional EXITIF statement. The exam-
ple procedure "'multiply’’ uses the
loop-forever construct, printing a
igoodbye message’’ when the user has
finished using the program'’s logic. (See
listing 1. Note that the first two lines in
the program listing are remarks, which
can be signified using the ''(«"' charac-
ters as the first characters in a line.)

The full complement of looping

structures allows the BASICO9 pro-
grammer to use the loop that will get
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the job done, and, at the same time,
adds structure to his code.

Other logical features adding to
BASIC09’s power are two conditional
branching statements: a '‘meat and
potatoes’’ JF-THEN- (line number), and
a structured IF-THEN-(ELSE}-ENDIF
construct. The latter is indented in
listings for logical clarity and will
enable most programs to be written en-
tirely without line numbers. IF state-
ments can be nested to any required
depth so that complex state selections
can be made. The procedure ‘‘powers’’
demonstrates a four-way branch on an
input value. (See listing 2.)

Data Type Definition

Again borrowing from Pascal,
BASICO9 allows programmers to define
unique data types built up from the
"“atomic’’ standard data types men-
tioned above. These user-defined types
may themselves be part of further type
definitions, and so on, forever. Thus
arbitrarily complex, non-rectangular
types may be constructed to fit the
nature of data at hand. Advantages of
this method include mnemonic naming
of fields in a complex type, elimination
of array-index calculation at run time,
and simplified passing of parameters to
outboard procedures and 1/0 routines.
The procedure “'getname’’ (see listing
3} illustrates the principles of complex
typing. It calls a mythical procedure
called ‘'displayname’’ (not shown here)
that prints name and address informa-
tion on a line printer.

Implicit Type Conversion

Complex data types possess another
significant attribute, although it could
be argued that it belongs in the "'giving
razors to the baby’’ class. Data stored
in complex type variables may be trans-
ferred to other complex variables of
equal size with a simple assignment
operation, regardless of the makeup of
the respective types. This means type
conversions can be done as simply as
typing ''=''. For example, the pro-
cedure cogvert converts a string into its
equivalent ASCII code values and dis-
plays those values. (See listing 4.) This
listing is supplemented by a sample run.

Implicit type conversion is a built-
in method of accomplishing things that
were formerly done only with much
anguish on the part of programmers. As
with all extremely powerful tools, it is
a double-edged sword, and must be
used with caution.

When math is performed using vari-
ables dimensioned to different numeric
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BOOKS and
SOFTWARE

For ATARIl — PET — OS| — APPLE 1} — 6502

ATAR! BASIC - Loaming by
Using

This new ©00k is an “Action’
Book. You do mace tnan resu ft.
Lesrn the intricacy of ATASI-
BASIC thotugh the short pregrams

which are pravidea. The
suggestions  anallengs  you 1o
chaMde & write  program

routinus. Yes, it's exeiting —

Many of he programs arc
appropriate for megianacs 3 well
3 experienced camputer Users.
(& reen Orawings, Special Sounds,
Xeys, Pagales »  Joysticks.
Speciolized  Sccesn  Rauzines,
Graphics and Souad. Peaks ana
Pokes and special stull ),
Ordar-No. 164 £9.85
Qasmes for tha ATAA(-Computer
How 10 program your own games
an the ATARI. Complete listiags
In BASIC 9nd Machine Language

of ¢xciting gamex. Yricks and
nints.

Ordar-No. 162 £4.95
ATMONA-1

Machine Language Monitas fac
tne ATAR| 200/800.

This powerfus manitor provioes
YOou with the lirmware suppart
At yau reea to get the most
out of your powerful system,
ATMONA-1 comes on a bootaale
cassetre, ND cartridges requifed.
Dlissssembly, Memory Dumno HEX
¢ ASCIl, (Chenge Memary
Locations,  Blocktranster,  fill
meniory binck, seve oand loud
machine luaguage programs, stact
mach. Lang  Progr. (Prinwe
optional].

Comes with  introductionacy
article on how to grogram the
ATAR| computer in macnine
language. TAvailable also in ROM)
Qrdar-No. 7022 619.95

ATMONA:2 Superstepper

A very powerlul Teacer 1o uxplate
e ATAHI ROM/RAM area. Stap
3( previously selected aQdnss,
Opovdy or opesand (cassetie),
Order-No. 7049 £49.96

EDITOR/ASSEMHLER for
ATARI 800, 32X RAM
Extremely tast  and  powerlul
Editor/Assembler  |BK  Source
code in about § ssconds} Includes
ATMONA |
Ovder-No. 7088

MACRO-Amsmbler

tar ATAS| 800, 48K AAM

Please specily your system RAM,
disc Or caseethe.

Order-No. 7099 £89.00

Gunlight - For ATARI 400/800

16X RAM, needs wo (oysticks,

animation and saunz. 18K machine
language)

Ordev-No. 7207 £18.858

EPROM BUANER for ATARI
Q00/BO0, Bare boarsa only with
description, schematiz + softwars
(2716.2732)

Ordor-No. 7041

£49.95

£88.00

lnvoice Writing for vary smaff
busitess with AYAR| 400/800
16K RAM,

Ovrder-Na. 7022, cass. 520.685
Order-No, 7200, ditc. F39.58

Wordproceasor for ATARI B0O,
48K RAM
Order-No. 7210 579.95

How w connect your EFSON-
Printsr to the ATARI 400/800,
Construction article with prinsed
circisit  poara  and  software,
(Scryenprint and variable cnarac-
1ers per lineh,

Order:No. 7210 $18.95

08}

The Firm k of Ohio c
Inrraductlon 1o OS| computars,
Diygrams, hardware and software
information  nol  previously
available in ons compact source.

192 X
Ordar-No. 157 £7.85
The Second Book of Ohio

Sciantitic

Very valuable inforination sbout
DSl micvacamputsr  systems,
Intcoduction w0 0S65 O ang
0S§85U networking. Haroware
and safrware ninis snd  Tips.
Systems  specificatians. Business
agolications.

Order-No. 158 £7.85

The Thicrd Book of Ohic Sciemifie
is now availsble|

Very impartant infarmation for

me OSI system  éxperimenter.

Interfuce reonniques, systeny ex-

porsions, wccessaries ano  much
more (EFROM Burner. 6522 1/0-

card with 3K RAM, Soundboard,
EPROM/RAM poard).

Qrder-No. 158 B7.95

The Fourth Book ol OMIO
VIP-Book — Very Imporane
Programs. Many intevesting pro-
grams for OSI camputen. Sarting
|Binary Tree). Dilferential Equi-
wrion, Stwtistics, Asteology, Gus
Consymption, Games 3. 3, a,

Orgar-No. 180 89.95

VIP Packmga — Above pook glug
B Cassotre with thu pragéaims.
Order-No_ 160 A 51095

The Fifth book of Ohio Scientific
Many exciting programs Grogram-

ming nints 0rd tricks, Textwriter,
Debugger for C1P . Garnes, Utillties
ang much more {polled keyboard)

Order-No. 161 £7.95

Invoice Writing Program for OSI-
C{PMF, C4P. Disk ang Cassette,
BX AAM.

Ordar-No. 8234 £25.80
Mailing List for CIPMF or
CAPMF 24K HAM

250 addresses inch. phont nurmbur
and paramerters on one 5 1/4 disk)
Order-No, 8220

8K Microsaft BASIC Referance
Manual

Authoritative referunce for tne
criginal  Microsoft 4K » 8K
BASIC cevoloped for ALTAIR
ond Ifaler computers incluling
OS),PET, TRS B0 unt VIC.
Oeder-No. 141 89.95

Exparsion Mandbeok for 6502
and 8802

S4 Card Manual rescrinsy all of
the 4.5 x 6.5 44.0in 544 cards
incl. sahematics. A MUST tor
tvery 6502 systen uver IXIM
SYM. AIM, VIC.PET, OSI)
Qrder-No. 152 &9,

Nota

Reprint ol Intel’'s most itnportant
application nnley includiag 2708,
8085, BIbH, 6251 chips Vury
necesdry 1or the nardware baff,
Ordar-No. 153 £9.95

Camplex Sound Gansratinn
New revised aoplications munual
for the Texas Instruments SN
76477 Complex Sourd Genera-

tor.
Order-No. 154

Small Susinass Programy
Comojete listings for tne pusiness
user. Inventary, Invoice Writing,
Muailing List aaa mueh mote.
Introcuction to Susiness Agpli-
cations.

Order-Na, 166 £14.80

Microcomputer Herdware Hand-
book

£6.85

Deseritlons. pinouts ana specifi-
caliors of the :nost popular
microprocessor and support chips,
A MUST for the nerdware boff,

QOrdor-No. 29 514.95
Care and Feeding of the
Commodore PET

Eight cnsolers explaring PET

haraware.  Includes repsir ana
interfacing  Information,  Prg.
gramming tricks and schermaties,
Ovrder-No. 150 £895
Prowotype-Expension Board (or
VIC-20 {S-44-Bus),

Ordur-No. 4844 618,95

16K RAM/ROM bosrd for S44-
bur. Any combinadon of RAM
ang ROM on une board.

(SY2128 or 2718}

Ordar-NO: 613 £39.45
Low cost expsnison boords for
yoaur APPLE 1{. Bare noarg comes
with  ¢xtensive description ang
software,

Prototyping cerd

Order-No. 604 £29.00
6522 VIA—1/O Exp.

Oraer-No, BO6 £539.00
2718 EPROM-Burner

Ordar-No, 607 B49.00
8K EPROM/HAM Card
GrderNo. 609 623.00

ELCOMP Publishing, Inc., 83 Redrock Lane
Pomona, CA 91766, Phone: (714) 623-8314
Payment. Check, Money Order, VISA, Magterchasge, Eurocneck.
FOSTPAID or PREPAID in USA £5.00 handling fee for C,0.D. All
orders oulside USA  Ado 15 % shipplng. CA 000 6.5 % sales tax.

ATARI s a registered vademark of ATAHI Inc.
APPLE |1 is a rogistured trademurk of APPLE |ac.

types, type conversion is done auto-
matically by BASIC09’s math routines
to correspond with the data type of the
variable receiving the result. Note that
overflows and underflows for integer
and byte data types do not result in an
error — they merely wrap around zero.
Programmers should therefore be care-
ful to make sure they anticipate
numeric ranges carefully, lest an unan-
ticipated variable wvalue lead to
mysterious results at some unforeseen
point in the future.

BASIC09’s syntactic repertoire also
includes full Boolean logical opera-
tions, bit twiddling, standard transcen-
dental functions, and an extremely
powerful PRINT USING function.

The Procedure Editor

Program development is by nature a
cyclic process. In most compiled lan-
guages an outboard text editor is used
to assemble program statements, which
are then run through the compiler.
Then, if bugs are found, the text editor
must be reloaded, changes made, and
another compile cycle initiated. This
process continues until the program is
debugged and running properly. This
begins to sound like the old '‘punch-
submit-debug-punch” routine, because
of the two-stage nature of interacting
with the computer.

To circamvent the problem,
BASIC09 employs two interrelated
techniques. The first of these is incre-
mental compilation, which means that
each line is compiled from source at the
time that it is entered. In this way,
most syntactic errors can be im-
mediately detected and reported to the
user. This precludes the annoyance of 2
simple typographical mistake slipping
undetected through to the compiler.
Lines containing these errors are also
marked so that procedures containing
them can not be run. This avoids the
delay caused by the run-time system
processing ‘‘good’’ lines as it ambles
towards a syntactic error lurking deep
within a procedure,

The second tactic employed by
BASICO9 to decrease program develop-
ment delay i3 to incorporate a text
editor into the compiler. The two-stage
process now becomes integrated, inter-
active, and much faster. The editor is
both content and line-number oriented,
so that the program segments can be ac-
cessed whether or not they fall within a
numbered line.

Editor commands, which can apply
either locally {i.e., to the curmrently
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displayed line} or globally (to all lines)
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include: search, change, list, delete,
and renumber, and there are also com-
mands to position the edit pointer
within a procedure. The convenience of
using this procedure editor has kept me
consistently using BASICQ9 in favor of
Microware's powerful 1ISO-standard Pas-
cal, because of the tremendous time sav-
ings it brings to program development.

User Workspace

BASICO09 employs what is called the
““workspace’’ concept for managing
user memory. At the time a user logs
onto the system, he is assigned a work-
space of arbitrary size. All procedures
that exist in the source code form are
required to reside in a user's work-
space, where they are maintained by
BASICO9 and its associated processors,
Information is available to the user at
all times regarding the quantity of pro-
gram memory in use, the amount of
data memory required by his programs,
and the amount of remaining work-
space. A typical workspace directory is
given in figure 4 for the procedures
listed above. It lists the procedures
currently resident within the work-
space, along with their memory re-
quirements (in decimal}. These re-
quirements pertain to the source code;
I-code is more compact. The asterisk

‘“»"’| marks the "‘current working pro-
cedure,’’ which is accepted as a default
argument by commands such as those
that control disk 1/0.

Debugging

An integral debugger, entered when-
ever the run-time processor detects an
error, provides the final link in the
BASICO9 program development chain.
While in this mode, values of all vari-
ables can be displayed or changed, and
the currently running procedure can be
listed, as can the ""procedure stack’’ or
list of currently invoked procedures.
While in this mode a tracing command
can be employed to begin displaying
each line as it is executed. A single-step
command can execute statements one
at a time.

Program flow can be interrupted by
the programmer at any point in his
source code by the addition of the
"PAUSE"' statement. This statement
causes processing to stop and the debug
mode to be entered. At this time any of
the operations mentioned above can be
performed, and the program resumed
by typing '“CONT"’. This function gets
my nomination as the most valvable
single feature of BASICO09; it is a
painless way to debug complex code in
easy stages.
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Packing Procedures

Once a procedure has been written
and debugged, there is no logical reason
for the system to allocate memory for
full variable names, comments, and
other space-hogging constructs that are
pot germane to its actual running.
Towards this end an optional extra pass
of the compiler may be generated,
packing the procedure to remove them.
Once this has been done a procedure
cap be loaded into system memory out-
side of the user workspace, therefore
making it available for multiple users
via the OS-9 timesharing system. The
only workspace memory overhead for
this procedure then becomes the data
memory required, which obviously
cannot be shared safely by all users.

As an additional bonus, procedures
which have been packed cannot be
edited or listed, which means that for
all practical purposes their source code
is inaccessible. This can be very impor-
tant to software developers who cannot
afford wanton copying of source code.
However, let me advise potential users
to always be sure you have a source

code copy of a procedure already saved
on disk before invoking the packing
pass! Otherwise even the programmer
is locked out from his own source code.

Conclusion

1 have illustrated those features of
BASIO9 which I believe make it ex-
cellent for the construction of applica-
tions tools, It provides the means for a
programmer to systematize his under-
takings so that he i3 not constantly
writing the same code again and again.
Structure provided by the language
replaces structure provided by the pro-
grammer, freeing him for the more
rewarding tasks of problem analysis
and daydreaming. Readers who are in-
terested in learning more about
BASIC09 should contact Microware
and order a programmer's manual,
which contains a complete description
of the language as well as numerous
source code exarnples.
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IMAGE PRINTER SERIES

Sensible Software is proud to introduce our new series of high
resolution screen dumps. IMAGE PRINTERS provide a simple way
to transfer high resolution graphic images onto paper. Each pro-
gram in the series has unique features that give you full control of
the printing. Some of the included options are:

¢ Full control over the area of the BIRES screen to be printed. You
graphically pick the area for the utmost ease and accuracy.

¢ One-step printout of the picture with the ability to pause or abort
the printing at any time.

e Menu-driven. All options are invoked with single keystrokes.
IMAGE PRINTERS are extremely easy o use.

* Multiple image sizes, 6 different sizes for letter quality printers,

4 sizes for other printers.

e Creation of an inverse (negative) image for reverse printing.

e The ability to save the compressed and inverse images to

disk.

¢ One time configuring for your printer and interface card.

Why answer all those guestions about your printer each

10 Use diagnostic time you want to print a picture?
out of your assembly * The images may be printed anywhere on the page.

¢ IMAGE PRINTERS support most popular interface

cards, such as cards from Apple, California Compu-
ter Systems, Epson, and Mountain Computer. (The

SSM AIO Serial Card and user-written ‘driver’
routines may be used with the letter quality

thal 15 v C)sl i
rinters.
‘r1thP foryou The BUC Il also maLH 11 eas for\ ou o see the il S)

effect of your prograrm on the Apple as il ex There are three separate versions of IMAGE
If you are a prof onal programmer, you will alse find that The BUG can PRINTERS, eaCh one ta”‘?red to take full ad-
mprove your efficiency by reducing the time yo >;:-Pr;d \df N 113 ng end vantage of a different printer.

S e G IMAGE PRINTER—LETTER QUALITY. For
Breakpointing ¢ , A Apple Un 1014 ¢ all popular letter quality printers (Diablo,
breakpoinis cé : o it ExeCUo ther: 1, . NEC, Qume, etc.)

fi[‘?%;f;‘j[;;"ﬂ;f e e oc! ‘ - 16 , IMAGE PRINTER—EPSON. For the
S e e e B e o opular Epson MX-70, MX-80 and
Another key fealure of The 8 1ioUs programn ap ate 15 the ability pfv?XJOO ¥

10 AUTOMATICALLY run lo - roUti EED Y o ave -

o keep detugaing the port DIOG a already have working. IMAGE PRINTER—NECPG-8023A.
This is X[ t =0 program for the Apple, But we challenge you For the NEC dot-matrix printer.

1o 1ird pabi | All versions are avallable

gucle ana iz designed for use with DOS 2 3 for 540 oo ea
Ty E 4

Please specify version desired.

On o) t‘lr‘f Ih.—

BUILD USING . asy 1o use prinl-using routine plus similar func-
tioris for stri ung chats, re genere ple 1ask F
garbage colle (hose unnecessary e . \ programs). With BUILD <n)

:I noim and Sensible Software

6619 Perham Dave Dept. M
Wes: Bicomiieid, Michigan
48033 - {313) 3998877
k s Y. - Visa and Mastercard
S0 nciuded nes 2le 0 Gl lrapping yOUu can trap and correc Welcome
hy M yout Please aod §$¢ 25
! postage ana
:d N one memaory ooanon hanoling per
orite editor or other bl

wtalion Y zan o sily located in many differeni mi

fue bifte / . 3) APPENDED

5 simple

free for your own use.

BUILD USING ¢ es o OM [Lang.. cards are ind). O 3 Zand a mimirmum of
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Extensions to the
C-Bug Monitor

by Ralph Tenny

Two valuable debugging
functions are added to CBUG, a
machine language monitor for
the Color Computer. In addltion,
the features of CBUG are
summarized.

These Utilities
require:
TRS-80 Color Computer
CBUG monitor, on cassette or
in ROM

Although the TRS-80C is an excellent,
low-cost computer, Radio Shack origi-
pally offered no hope for expansion
beyond the machine’s obvious uses.
However, Percom Data Company, Inc.
has already produced an adapter which
expands the TRS-80C by using standard
$5-50 bus components. Other manufac-
turers will also undoubtedly support
the machine.

As users dig further into the Color
Computer’s guts, they’ll find that
many internal provisions have been
made for expansion, both in the hard-
ware and software.

The Micro Works, Inc., of Del Mar,
California, brought out CBUG, an
assembly language utility for the TRS-
80C. The two programs included here
are both supported by CBUG. The first
program, BKP, is entered using
CBUG’s ] command, which transfers
control to BKP long enough to type in a
location where you want the break-
point to happen. {If you haven’t used a
breakpoint program before, note that
this address must point only to an op-
code, and not to an operand or a data
byte.] BKP then grabs the code pointed
to, saves it, and replaces it with the
6809 opcode for SWI2. This code forces
a full interrupt, stacking the entire
machine contents and fetching an in-
terrupt vector from $FFF4. Since the
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Listing 1 ¥CBUGF {COPYRIGHT 1981 BY RALPH TENNY
¥REVISED 4/61 BY RALPH TENNY
XKEFERENCE: CBUG, COFYRIGHT 1981 EY
XTHE MICRO WORKS» INC.
¥THIS PROGRAM SEGMENT SUFPLEMENTS CEUGs GIVING IV
SBREAKFOINTs FATCH: CHARACTER SEARCHs AND KEYROARD
XDECOUING CAFABILITYs FLUS OTHER HANDY SUEROUTINES.
¥TERAREFERENCES FROM CBUGX¥¥ %X
INOTE: CHECK THESE LOCATIONS WITH TME VERSION OF
¥CKUG THIS EXVENSION WILL BE USED WITH!
0088 CURPTR EQU 88 CURSOR POINTER
0OFE FARAM  EQU (131 RUFFER FOR OUTHEX
0SFF SCREND EQU $0SFF END OF DISPLAY BUFFER
0618 ENTRY EQU 8418 IN TO CBUG INNEY
0427 HEX EQU $627 IN TO CBUG OUTHEX
0451 BADDR  EQU 8451 READ KINARY AUDRESS
0641 RYTE £0U 2661 GEY A HYTE FROM KEYROARL
067F FCRLF  EQU $47F PRINT CRLF
0480 PDATA  EQU $48D PRINT A STRING
04AE OUTHEX EQU $4AE PRINT A RYTE
04ED DUTS EQU $4RD PRINT A SPACE
077D HSTART EQU 877D HARD START ENTRY
0745 INT EQU $745 INTERRUPT ENTRY
0749 WARMS  EQU 8769 WARM START ENTRY
07C9 GETADR EQU $7C9 GET TWO ADDRESSES
0?00 ECHO EOU 8700 GET A KEY ANI ECHO TO SCREEN
0709 REG EQU 7209 PRINT STACK
YXEXH¥EQUATES AND BUFFER DEFINITIONS FOR CEHUGF¥RXX¥
0010 ORG $0010
0010 00 OFLCKR  FCR 0 STORAGE FOR DISPLAY CHARACTER
0011 00 MEMLIN FCE 0 COUNTER FOR MEMORY CHARACTERS
0012 00 TXTCHR FCE o EUFFER FOR INPUT CHARACTERS
0013 00 SPARE ~ FCE 0 KRESERVE HUFFER
0014 0000 TXTEND FDB ) END OF TEXT RUFFER
0014 0000 NEMFTR FDB 0 NEXT HMEMOKY LOCATION
0018 0000 UXEFR  FDR 0 TWO-RYTE 5FARES
00LA 0000 DDEFR  FDE o
001C 0000 DYRFR  FIE o
001E 0000 DURFR  FOK 0
0020 0000 ISEFR  FDB 0
0103 SWI2 EQU s103 VECTOR FORK SWI2
0100 SWI3 EQU $100 VECTOR FOR SWIZ
on3o ORG $D30 NEXT TO CBUG END
XENTER HERE FROM CEUG USING *.2° COMMAND
O30 34 A0 GOIN PSHS U SAVE CHUG ENVIRONHENT
on32 36 36 FSHU  AvByX»Y  HERE, TOO
ou3a 17 F948 N2 LBSK  FCRLF RESET THE DISFLAY
omndy 36 80 0193 LEAX  XPHMFT,»rCR FINI THE FROMPT
OL3R 17  F94F LESR  PDATA AN FRINT IT
OD3E 17  FASF LESR  ECHO AND GET A KEY
onay {F 89 TFR ArB SAVE THE DATA
OUAT 17  F$77 LBSK  OUTS PRINT A SPACE
ouasé 30 8D 0011 LEAX  XTBL»PCR FIND LOOKUP TABLE
oli4a B4  O8 LDA $TAEND/3 COMFUTE TARLE LENGTH
opac Ex B4 SEEN CHPE X FIND THE COMMANTD
OD4E 27 05 HEQ GOTIT TRERE IT 1S}
onso 30 03 LEAX  $03sX SKIF OVER ADDRESS
ONS2 4A NECA AND COUNT LOOKUFS
oD53 26 F7 BNE SEEK KEEP LOOKING
0Ds5 30 Ot GOTIT  LEAX  1+X SKIP TO ADDRESS
ons? EC 84 LOD v X 4ND READ IT
onS? 4E BB JHP oy X AND GD THERE .
(Continued)
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Color Computer has already arranged
for this fetch to be diverted to $103,
BKP smffs the address of it's own ser-
vice routine at $103. When all this
“‘paperwork’’ is finished, BKP hands
control back to CBUG, allowing you to
inspect or modify anything before
CBUG is instructed to jump to the
routine being tested.

Note that the program execution
may or may not reach the specified ad-
dress. Since SWI2 is a maskable inter-
rupt, you must be sure that the 6809 in-
terrupt mask is cleared. Also, if your
program bug bites before program ex-
ecution reaches the breakpoint, then
you won’t learn anything except new
words and another way to recover from
a crash! If the breakpoint isn’t reached,
you must manually clear the break-
point by replacing the code BKP grabbed,
using CBUG’s M command.

If the breakpoint is reached, BKP
restores the code, prints the stack con-
tents by calling CBUG’s R command,
then returns control to CBUG. You are
then free to inspect memory and
registers, trying to decide just why your
“perfect’” code doesn’t do what you
thought you told it to do. If all is well at
the first breakpoint, you can continue
from that location, or restart the pro-
gram operation at the beginning, using
a breakpoint further into the program.
In the latter case, simply set a new
breakpoint a few locations deeper into
the program, and executc as before. If
you want to follow a single piece of the
action through, step by step, simply set
a breakpoint for the next logical stop,
and ‘J' to the location of the first break-
point. Since BKP has already replaced
this code, operation proceeds as if it
bhadn't been stopped, unless you stop-
ped in the middle of a time-critical seg-
ment of code. With a little diligence
and care, you can locate almost any bug
using this general technique.

The second program js longer, and
furnishes a version of BKP that operates
under control of CBUGP. It extends
CBUG's abilities by jumping to a sec-
ond look-up table which allows selec-
tion of a precise move routine |used to
patch code}, a byte search routine, and
a program which prints out all single-
key codes developed by the Color Com-
puter’s keyboard. {Some two-key func-
tions are available.] Also, three
""hooks'’ are furnished to facilitiate ad-
dition of more special-purpose addi-
tions to CBUG. Finally, three sub-
routines, SHOW, PRTSCN, and CLRSC,
can be called by your own programs to
light the cursor at the current locatjon,
print a character to the screem, and
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ODE&
ODE®
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Listing 1 (Continued)

ooi1e

F206
8r 0141
Fyon

38
40
FAO?

34
12

20
34

78
FPE3

iC
F863
20

%COHMAND VECTORS
X

XTEL FCC ‘B’

FDB BKP-x BREAKFOINT ROUTINE
FCC ‘K’

FUB KYTST-% MAF KEYBOARD

FCC i3

FDE MUBLK-% F#RECISE MOVE ROUTINE
FCC 8y

FoB SRCHE-% BYTE SEARCH

FCC bt L,

FDE 00PS—-x ROOK1

FCC L

FDB DOPS-% HOOK2

FEC “Z?

FDR 00PS-x ROOK3

FCC ‘H’

FDOE EXITP—x RETURN TO CBUG
TAEND EQU ¥-XTHL END OF DATA

Fcc ’ ’

FDE IN2~-% REJECT ALL OTHERS

KXNINFRINT HESSAGEXXXXX

0O0FS LESKR PCRLF RESET THE LISPLAY
LEAX MSG1:PCR 00PS HESSAGE
LBSR PDATA

*BACK TO CEUG

x

EXITF PULU ArBr XY RETRIEVE REGISTERS
PULS u AND TRIS ONE
LBRA HSTART+49? AND SNEAK BACK

¥THIS ROUTINE IMPLEMENTS A EREAKPOINT ROUTINE.
XAFTER ENTRY,» IV WILL PROMPT FOR THE BREAKFOINT
XADDRESS WITH A "9", THEN RETURN TO CHUGP FOR
¥FURTHER INSTRUCTIONS

BKP PSHU AsBaXeY SAVE REGISTERS
LDX *SWI2 GET A FOINTER
LA $47E JUMFP 0P COLDE
STa X+ AND BUILD A JUMP
LLD SBKFFIN TO THIS ROUTINE
STD P X4+ WITH THIS VECTOR
LDA L g SEND THE PROMPY
LBSR WRT AND WRITE IT DOWN
LDa 9840 GET A SPACE CHARACTER
LBSK WRY THEN FRINT IT
JER HALDR GET AN ADDRESS
5TX DXBFR SAVE THE ADDRESS
TFR XeD MOVE IT KERE» TOO
LBSR WRT RRINT CONTENTS OF A REGISTER
TFR ErA SHUFFLE AND THEN
LBER WRT WRITE CONTENTS OF E RED
LDD CLRXBFRI GET THE EREAKPOINT CODE
sTD DDRFR AND SAVE IT
LDD 88103F STUFF THE SWI2 OPCOLE
sTD LIXBFR) HERE YO APFLY THE RRAKES
LBSR CLRSC ERASE THE NISPLAY

PULU ArBaXae Y GET ‘EM BACK
JHP WARMSt4 ANI' RETURN TO MONITOR

BKFFIN TFR S»u SAVE HARDWARE STACK FOINTER
JBR REG PRINT THE STACK
FSHU bi] SAVE D
Lo DDEFR RETRIEVE BREAKFOINT CODE
STD CDXBFR1 ANDL SEND IT HOME
FULU D GEY [ RACK
JHp WARHS RETURN TQ HONITYOR

XTHIS ROUTINE COMPUTES A CHECKSUK IN X# EACH BYTE
#SHOULD BE FPABSEU IN TXTCHR AND THE UPDATED CHECKSUM
¥RETURNED 1N DSBFR, USE AS SUBROUTINE ONLY.

CRKSM FSHU BsXo Y SAVE REGISTERS
LDX DSEFR GET CURRENTY CHECKSUM
LDB TXTCHR AND THE CURRENT BYTE
ABX GEYT THE SUM ANU
8TX DSBFR THEN SAVE IT
FULU BrXeY RESTORE REGISYERS
RTS AND GO HOHE

¥THIS ROUTINE WILL HMOVE A BLOCK OF DATA TO ANOTHER
XLOCATION. FASS THE BLOCK LENGTH (KYTES) IN DSBFR)»
¥THE SDURCE ADDRESS IN DYEFRs AND THE DESTINATION
XADDRESS 1IN DUBFR., ALLOWANCE MADE FOR EUFFER OVERLAF.

KAXAESETUP KR KEX

MVBLK PSHS ArBrUrXyY SAVE REGISTERS
I.BSR GETADR GET TWO ADDRESSES

STX DUBFR END ALIRESS

STY DYEBFR ETART ANDRESS
LBSR BADDR GET 9 OF REPEATS
8TX DEBFR ANU SAVE IT
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OLFO
oDF2
ODF4
ODF &

OLF8
OnFaA
OUFD
OLFF
0EO4
OE03
OE0S
0E0?
0E0?

0EOC
OEOE
OE10
0EL2
0E{4
CE1S
OE18
OELA
0€e1C
QEIE
0E20
0E22
0E24
OE26

OE28
OE24
oE2D
QEZF
0EI2
OE3S
O0£38
OE3A
OE3C
OE3E
OEA41
OE43
0E4S
OEA47
0E49
OgAaC
OEA4E
OES0
OES3
OESS
OESS
OE5A
OESD
OESF
OESL

0E&T
OESS
OE&?
OE4B
OE&D
0E?4
OE73

0E74
OE 74
OE78
OE7A
oE7C
OE7E
0EBO
0E82

ncC
33
A7
20

SE
10%€E

Ab
A7
30
26
35
7E

1103
o3
iF
nc
D3
1F
9E
31
Ab
33
A7
30
24
20

34
BD
27
KD
RD
109F
9F-
7?6
%E
10%9E
Al
2?7
31
28
CE
O
9?7
=31}
uz
RD
37
7E
3o
1F
20

35
Ab
?7
8A
A7
37
39

34
£4
246
a7z
9F
8K
32
39

16
{E
1t
14

20
1€
1E
Ad
co
1F
Fe

Listing 1 (Continued)¥¥xsx00 1T (xX¥xx

opgo

20
1€
02
20
1E

20
3F
A4
SF
C4
1F
F4
DF

02
F
10
8F
9F
02

38
88
FB
80
=1
E3
36

0088

ooes

¥ALLOW FOR POSSIRLE BUFFER OVERLAP

LDD DYBFR GET BTART ADDRESS

SUBRD DUBFR GET DISTANCE BETWEEN BLOCKS
BEQ EXIT2 SAME ADDRESS) WHY BOTHER?
BLT REV MOVE CODE FROM ROTTOM FIKST

XNOTE! THIS HOVE ALLOWS UNWANTER CODE TO BE
YOVERWRITTEN. USE WITH CARE)

LDX DSBFR GET NUMBER OF BYTES TO MOVE
LDy DYBFR ALSO START ADDRESS
LDu DUBFR AND DESTINATION START
Bl LDA y Y4 LOAD ONE BYTE
8TA yU+ AND PUT IT DOUWN
LEAX -1»X COUNT THE OPERATIONS
BNE Bl LOOF UNTIL DONE
EXIT2 PULS ArBrsLUXsY RESTORE REGISTERS
JHP EXITP AND RETURN TO GO

¥TRIS MOVE ALLOWS CODE YO BE OPENED UP TO INSERT
XONE OR MORE OP CODES FOR A PATCH.

REV LDD DSBFR GET NUMBER OF KYTES 70 MOVE
ADDD DYRFR MOVE POINTER TO BOTTON OF BUFFER
TFR oY AND LOAD SOURCE POINTER
LDD DSBFR GET BYTE COUNT ABAIN
ADDD DUBFR COMPUTE DESTINATION BUFFER END
TFR DsU AND L.OAD DESTINATION POINTER
LDX DSBFR ONE HORE TIHEI

B2 LEAY 1Y POINT YO FIRST BYTE
LDA orY GET ONE BYTE
LEAU -1U POINT TO NEXT TARGET
STA oy AND SHOOT
LEAX -1sX COUNT THE PASSES
BNE B2 LDOP UNTIL DONE
BRA EXIT2 THEN BLOW THE JOINT

¥THIS ROUTINE SEARCHES FOR A SPECIFIEN BYTE
$PASSED IN TXTCHR} PASS THE STRING LENGTR TO
*SEARCH IN DYBFRs AND THE RUFFER START ADDRESS
%IN DSEFR. RECORD THE RYTE LOCATION IN

*DSKFR. RETURN ¢FFFF IN DSBFR FOR TEST FAILURE.

SRCHE PSHU AsByXeY SAVE FOUR

JSR BYTE GET CHARACTER
STA TXTCHK PUT IT UF SAFELY
JSR ouTs FRINT A SPACE
JSR GETADR THEN GET STRING PARANETERS
STY DSBFR SAVE THE ADDRESS
STX DYBFR AN{i THE STRING LENGTH
LDba TXTCHR CHARACTER TGO FIND
LDX DSEFR AND THE START ADDKESS
LDY DYBFK STRING LENGTH
[1-31 CHPa P Xt LOOK FOR IT
BEQ cs2 60T IT» SET FOINTER
LEAY -1sY NOT IY» COUNT IT ANYWAY
BNE [ 231 LOOP UNTIL DONE
LDD os-1 NDT FOUND,» SEY A FLAG
SAVFLG STD DSBFR PLANT THE FLAG HERE
8TA PARAN SORT OUY MS BYTE
SHOWIT JSR OUTHEX PRINT NS BYTE OF ADDRESS
STB PARAN DO THE SAHKE

JSR OUTHEX FOK THE REST
EXITH fULU ArBe XY RESTORE REGISTERS

JHP IN2 AND ASK FOR MORE
cs2 LEAX 1% FOINT AT THE TARGET
TFR X»D STUFF LOCATION IN D

BRA SAVFLG CLEAN UP AND LEAVE

¥THIS ROUTINE LIGHTS THE CURSOR AND BAVES THE
XCHARACTER CURRENTLY FOINTED TO.

SHOW FSHU A SAVE A
LDA L[CURPTRI OGET THE CHARACTER POINTED TO
8TA oPLCH AND SAVE ITs JUST IN CASE
ORA 048F MAKE 1T A GRAPHICS CHARACTER
STa CCURPTR) SO0 IT WILL SHOW UF
PULU A GET A BACK
RTS GO BACK

BTHIS ROUYTINE WRITES TD THE DISPLAY FUFFER AN
*TURNS ON THE CURSOR BY A CALL 70O S5HOW. PASS
¥THE CHARACTER TD BE INISFLAYED IN FARAH.

FRTSCN FPSHU ArBiXo Y SAVE REGISTERS
LUX CURPTR GET PRESENT CURSOK LOCATION

LDA FARANM GET THE OUTPUT CHARACTER

STa X% WRITE IT WITH ELECTRONS

STX CURFTR TELL THE NEW CURCOR LOCATION
BSR SHOW AND TURN ON THE CURSOR

FULY ArBrXo Y RETRIEVE THE REGISTERS»

RTS THEN RESUME OPERATION(Couunugd)

No. 47 - April 1982

MICRO - The 6502/6809 Journal

clear the screen, respectively. These
features are available from CBUG, but
pot in the same form.

This extension of CBUG operates
very much like CBUG, except that it is
entered via a '‘]”" command from
CBUG, and some of the routines
bounce back after one pass. Here's a
brief summary:

BKP (Breakpoint routine), entered from
CBUGP via '‘B"': Sets up the break-
point and then bounces back to CBUG
and lets CBUG enter the routine under
test. Entry form: B XXXX, where XXXX
is the hex address of the breakpoint.

MVBLK: Allows the program code to be
sliced down the middle to insert any
number of bytes of missing code, or
closed up to delete any number of bytes
of superfluous code. Entry form: P
XXXX YYYY ZZZZ, where XXXX js the
address of the first byte to be moved,
YYYY is the target location for that
byte, and ZZZZ is the number of bytes
to be moved. In the latter case, if you
need to open up a 200-byte program to
insert new code immediately after the
50th byte, (convert numbers to hex,
assuming the program begins at 1000)
then XXXX = 1033 and ZZZZ = 0032.
If the needed patch is three bytes long,
then YYYY = 1035. After execution of
one complete move, MVBLK returns to
CBUG.

SRCHB: Searches for any single-byte
value and reports the location if found,
or FFFF, if not found. Enter from
CBUGP using S XX YYYY ZZZZ,
where XX is the value sought, YYYY is
the address where to start searching,
and ZZZZ is the number of bytes to
search. Returns to CBUGP for further
searches.

“"M’’ command; Returns to CBUG.

CBUG — An Assembly Language
Monitor for the Color Computer

One of the very first pieces of assembly
language software available for the
TRS-80C™ Color Computer was
CBUG?9, sold for $29.95 by The Micro
Works, P.O. Box 1110, Del Mar CA
92014. This well-documented, assem-
bly language monitor has a number of
excellent and useful features, especially
for those who wish to preserve the
essential character of the Color Com-
puter and still learn about assembly
language programming on Motorola's
““super’’ 8-bit processor, the MC6809.
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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.)

OSI Savings/Loan Software

Calculates payment schedule for any
conventional loan. Computes interest,
principle, and total paid, and amount
of principle remaining after any
number of loan payments. Calculates
savings over time with single or
periodic deposits. Very flexible. Menu
driven. Cassette $10.00.

Peter Bealo

4 Lancelot Ct. #17

Salem, NH 03079

HTS KIM/AIM/OSI
C1PIVIC-20 Products

General Expansion Board
Counstruction Manual documents two
designs, each containing RAM,
EPROM, ports. Each board occupies a
switch-selectable 8K block of
memory. Wiring details given for
2K/4K EPROMSs, 6522/6532/6821
ports, 2114L/6116 static RAMs.
Manuzl — $10. Catalog — free.

Hunter Technical Services

P.0O. Box 359

Elm Grove, WI 53122

{414) 784-3083

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)
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Listing 1 (Continued) xTH1S ROUTINE CLEAKS THE SCREEN AND SETS THE

ICURSOR AT THE TOP OF TRHE SCREEN.

OEBI 34 32 CLRSC FSHY Arxr Y SAVE THREE
OEBS 8f O5FF LOX #SCREND TAIL END CHARLIE
0EB8 108E 0200 Loy $3200 NUHMEER OF DISFLAY CELLS
OEBC 64 60 L{A $340 SCREEN BLANK CHARACTER
OEBE A7 B2 ouTSC  ST7A r=X BLANK THE CELLS
OE?0 31 3F LEAY ~1sY AND COUNT THEM
0ES2 264 FA BNE auTsc SPIN UNTIL DONE
OES4 2F 88 STX CURFTR REMENBER THE CURSOR LOCATION
OEY4 8D CR BSR SHOW LIGHT THE CURSOR
OE?8 37 32 FULL ArXsY GET "EM BACR
OE9A 39 RTS DO THE NEXT MAGIC TRICK
XA RESEARCH FROGRAHM Y0 MAF KEYEKDARD COUES.
¥WARNING-—CALL 17T ONLY FROM CEUGF! )
OE?ER 34 34 KYTST PSHU Artry X Y
OE?D RID 0é7F JSR FCRLF RESEY THE DISFLaY
OEAO RN 04618 READ JSR ENTRY GEY A KEY
OEA3 B1 SE CHFA ¢85E TEST FOR A KNOWN ONE
OEAS 27 on REQ B8T0P2 ANDI USE 171 70 AEORT
OEA7 8D 10 KSR WRT OTHERWISE,» OUTPUT TO SCREEN
OEA%® EI OARD JBR oUTs PRINT A SPACE
OEAC Bl 04627 JSK HEX PRINT HEX VALUE OF CHARACTER
QEAF Kl 0&7F JSR FCRLF RESET THE LISFLAY
OER2 20 EC RRA READ THE GO GET ANOTHER KEY
OER4 37 36 STOF2 FULU ArEkeXsY GET ‘EM KRACK
OEBS 7E QL34 JMP INZ MAMA IS CALLING!
OEER? 97 FR WRT STA FPARAN SAVE THE CHARACTER
OERE 8D E7 RSR FRTSCN AND GO FRINT IT
GERD 39 RTS RETURN TO THE PBOSS
¥XXXXTEXT FOR OOFS HESSAGEXIX¥xX
OERE 4E 4F S4 20 MSG{ FCC NOT IMPLEMENTED'
OEC2 4% 4I' 50 4AC
OEC4 45 an 45 AE
OECA D4 435 Aaa
OECD 00 FCR O DELIHITER
KIOOITEXT FOR PROMPTEREXX
OECE OD oA XFHPT FCE [ J1PK ¥:% RESET THE DISFLAY
OEDO 43 42 35 47 fCE ‘CRUGP ?’ FROMFT
OED4 S50 20 3F
OED? 20 FCH 420 AND A SPACE
Oels 00 FCH 4] IIELIHITER
OEDS 0000 FOR (o] HELIHITER
END
XEKF: COPYRIGHT 1981 BY RALPH TENNY
Listing 2 XKEFERENCE! €RUG» COPYRIGHT 19835 EY
XTHE MICRO WORKS;, INC.
¥ARKXREFERENCES FROM CRUGRREXX
INDTE: CHECK THESE LOCATIONS WITH THE VEKSION OF
¥CHUG THIS EXTENSION WILL RE USED WITH!
0088 CURFTR EQU 168 CURSOR POINTER
081E SWRIT EQU $6LE ENTRY FOR OUTEY
0451 EBAIDR  EQU $651 READ EINARY ADDRESS
0770 HSTART €QU $77D HARD STAKRYT ENTRY
07a9 WARMS EQU $74% WARM START ENTRY
07D% REG EQU $709 PRINT STACK
KXEXREQUATES ANl BUFFER DEFINITIONS FOR BKP¥RIEX
0030 ORG $0030
0030 0000 CODE FDB ) LOCATION FOR CODE AT
BREAKPOINT
0032 0000 PNTR FDB 0 LOCATION OF HREAKPOINT
0103 SWI2 EQU $103 VECTOR FOR SWIZ
KAXXAREFERENCE TO TRSBOC RONX¥XK¥
A928 CLS EQU $4928 EASIC CLS COMMANI
KTHIS ROUTINE IMPLEMENTS A BREAKPOINT ROUTINE.
XAFTER ENTRY, IT WILL FROMFT FOR THE BREAKFOINT
KADDRESS WITH A *7'y THEN RETURN TO CEUG FOR
¥FURTHER INSTRUCTIONS
0EEO ORG $EEO
XENTER HERE FROM CEUG USING "J* COMMAND
OEED 34 40 EKF FSRS U SAVE CHUG ENVIRONMENT
OEE2 38 34 PSHU  AsErX»Y  SAVE REGISTERS

(Continued)
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Keystroke

G

R

M 1234

[ 1234 2345 67

J 1234

C

S 1234 2345 1357
B 1200 X

L

$ 1234
.12345

P 0000

U 1234 2345

D

AU

X

R

Command Description

Returns command to the calling program.

Displays register list.

Por memory examine and change, beginning at §1234.
Inserts $67 in memory from $1234 to $2345.

T 0123 1234 2345 Transfers block of memory from $0123 through $1234 to

new location beginning at $2345.

Jumps to user machine language subroutine at $1234.
Changes register list.

MYFILE creates a machine language file on cassette tape,
recording the code which appears between addresses
$1234 and $2345; $1357 is the program entry point.
Sets baud rate. X = C or P specifies the configuration of
the printer port.

Loads hex data to memory.

Converts hex to decimal.

Converts decimal to hex.

Moves display page.

Uploads. Transmits data to the screen and to the com-
munications port.

Downloads. Data can be received from communications
port.

Takes over SWI. Until this command is executed, the
6809 SWI instruction will cause undefined operation.
After using this command, substitution of the code for
SWI ($3F) for op-codes in a program will cause a break
which returns control to CBUG.

Auto mode. After the baud rate has been set and this
command is entered, the computer emulates an intelli-
gent terminal connected to a host system.

Terminal mode. This command causes the computer to
emulate a CRT terminal.

~ Reset; causes a return to BASIC.

CBUG is available in a tape-based
version, which loads at the start of the
BASIC workspace ($0600), and a 2K
ROM, which occupies either the Color
Computer’s socket for Advanced Color
BASIC (addressed at $9000), or installed
in a modified program pack (addressed
at $C000). It is apparent that the pro-
gram's flexibility of location stems
from the fact that it is written entirely
in position-independent code. Since the
monitor is completely documented, in-
cluding a well-commented source list-
ing, a detailed study of the Owner’s
Manual constitutes an excellent self-
taught course in programming the 6809.

The adjacent list of commands pro-
vides an idea of the capability of the
monitor.

AKRO

MICRODItS (ontinved

Listing 2 (Continued)
0EE4 BE 0103
OEE?7 84 7E

OEE® A7 80

OEER CC OF 1A
OEEE ED B1

OEFO B84 3F

OEF2 8I 38

OEF4A 84 40

O0EFé& 8D 34

OEFS BD 04651
OEFB %F 32

OEFD 1F 10

QOEFF 8D 2B

OFO01 1IF 98

0F03 8D 27

OF0S EC 9F 0032
OF09 LD 30

QFOR CC 103F
OFOE EI 9F 0032
OF 12 ED A928
0F15 37 36

0F17 7E O7AL
OF1A 1F 43

OF1C ED o7Dh9

OF1F 36 06
OF21 DC 30

0F23 ED 9F 0032
0F27 37 06
OF29 7E 0787

OF2C 36 34
OF2E 9E 88
OF30 A7 80
OF32 9F B8
OF34 37 34
OF36 39

0F37 0000

LDX eSWI2 GET A POINTER

LDA ¢$7€ JUHP OP CODE

STA v X4 AND BUILD A JUHF

LDD *BKFFIN TO THIS ROUTINE

8TD s X++4 WITH THIS VECTOR

LDA ¢°7 GET THE PROMPT

BSR WRT AND WRITE IT DOWN

LDA 4440 GET A SPACE CHARACTER

BSR WRT THEN FRINT IT

JSR BADDR GET AN AIDRESS

§TX PNTR SAVE THE ADDRESS

TFR X»D MOVE IT HERE.» TOO

BSR WRY PRINT CONTENYS OF ‘A" REG

TFR BsA SHUFFLE AND TYHEN

RBSR WRT WRITE CONTENTS OF *"B* REG

LDD CPNTR] GET THE BREAKFOINT CODE

SYD COIE AND SAVE IT

LDD 93103F STUFF THE SWI2 OPCODE

81D CLFNTR) HERE TO APFLY THE BRAKES

JSR CLS ERASE THE DISPLAY

FULU ArBrXsY GEY ‘EHM BACK

JHP WARMS+4 AND RETURN 70 MONITOR
BKPFIN TFR S»U SAVE HARDWARE STACK FOINTER

JSR REG PRINT TRE BTACK

PSHU D SAVE D

LDD CODE RETRIEVE BREAKFOINT COLE
STD CPNTKRD AND SEND IT HOME
FULU GET D BACK

D
JMP HSTART+10 RETURN TO MONITOR

WRY FSHU ArBr Xy Y SAVE REGISTERS
LDX CURPTR GET PRESENT CURSOR LOCATION
STa X+ PRINT IT OUT

STX CURPTR AND SAVE NEW LOCATION

PULY ArByX»Y BET ‘EM RACK

RTS AND RESUME OPERATION
FDB o DELIMITER

END
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0S| Superboard
Cablinet and Accessorles

Pre-cut pine cabinet kit $27.95 ppd;
RS-232 interface kit $9.95 ppd; 600
baud/band kit $8.95 ppd., complete
with hardware and well-illustrated
instruction sets. Free catalog of
software, hardware, Molex, joysticks,
cassettes, kits and more.

Dee Products

Department M

150 Birchwood Road

Lake Marion, IL 60110

SYM-1 Hardware and Software

Bxpand SYM's RAM and ROM with
W7AAY boards. Learn how to add
disks and build S-100 interface.
Software allows use of RAE to create
and edit BASIC programs and to
disassemble programs and data to RAE
files. SASE for details.

Blalock and Associates

P.O. Box 39356

Phoenix, AZ 85069

{602) 993-4604

(Continued on page 85)
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APPLE CP/

Now there is a Rational alternative

Computer Data Services

Announces the

U-Z80

(Imported from England)

The U-280'is fully compatible with all Softcard software.

® Wordstar® ® AccountingPlus ®
® SuperCalc® ® Spellguard ®
® dBase II°® ® Microsoft BASIC ®

and much more!

Why pay more? CDS U280 $195
U-Z80 Shipping (US) $3
(foreign, add $10)
5195 One year Warranty

Dealer Inquiries Invited

—_— = = = =

= = e Apple is a trademark

_____ = Computer Data Services

sy il Nlp — P.O. Box 696 of Apple computer
Amherst, NH 03031 Softcard is 2 trademark
L (603) 673-7375 of Microsoft
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Multiprecision Addition —
A Comparison of 6809 and
6502 Programming

by Gregory Walker and Tom Whiteside

The authors use 32-bit addition
routines to demonstrate several
advantages of programming the
MC6809 over the 6502. The final
routines are designed to be
called as subroutines from
another program.

Much attention bas focused recently on
switching from the 6502 to the
MC6809. Since the MC6809 is archi-
tecturally similar [and, we believe,
superior] to the 6502, the transition is
both easy and worth the effort. Robert
Tripp’s four-part series ''It's Time to
Stop Dreaming'’ (June, July, August,
September issues of MICRO) was a
good overview of the similarities and
differences of the 6502 and the
MC6809. In this article, we will carry
the description further with some con-
crete programming examples. Every at-
tempt was made to squeeze every bit of
performance out of the 6502 in these
comparison runs. Less effort was needed
for the MC6809 since its 16-bit regis-
ters and powerful instructions and
addressing modes make ‘'trickery"
unnecessary (but unfortunately still
possible].

A 32-bit addition subroutine was
chosen because providing multi-
precision arithmetic capability is a
common problem on eight-bit micro-
computers. Like the byte-move prob-
lem, it can be solved in several different
ways by trading off between code size,
execution speed, and generality. We
will present a 32-bjt addition sub-
routine programmed in two different
ways and see how our two processors
compare.

It is often possible to trade off effi-
ciency for generality in writing a
subroutine. It is necessary to keep in
mind how a subroutine will be called
by the larger system. One major source
of errors in large assembly language
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programs comes from destroying the
contents of processor registers. We
have added the restriction that these
subroutines must leave all processor
registers unchanged, but an exception
is made in the case of the condition
code register. The condition flag
register is not preserved, so that the
carry flag may reflect the result of the
addition.

Figure 1 shows a 6502 program that
adds two 32-bit numbers together. The
numbers and result are stored at fixed
locations on the zero page. The bytes
for each number are stored in the same
order as 6502 addresses, least signifi-
cant byte first. The actual addition is
the fastest that can be written: each
consecutive byte is added by a separate
set of in-line instructions.

Figure 1: 6502 program to add 32-bit numbers In-line. (Time = 63 cycles.)

SAMPLE SETUP FOR ONE OPERAND FOR 32-BIT ADD ON ZERO PAGE

(SIZ TIM)
LDA  OPRI 3 3 MOVE ALL FOUR BYTES OF
STA Al 3 3 OPERAND "OPRI1" INTO
LDA  OPRl+! 2 @& SIMULATED 32-BIT
STA  Al+1 2 3 REGISTER 'Al"
LDA  OPRI+2 2 2
STA  Al+2 i W
LDA  OPRI+3 3 3
STA  Al+3 2 3
i6 24 CYCLES

6502 ROUTINE TO ADD 32-BIT NUMBERS WITH ADDENDS IN ZERO PAGE
AND ALL CODE IN-LINE

(SIZ TIM)
ADD32 EQU =
PHA 1 A SAVE A-REGISTER
GLo i A
LDA Al 2 4 ADD LEAST-SIGNIFICANT
ADC A2 2 4 PAIR OF BYTES
STA  RESULT % 4
LDA  Al+] 2 4 ADD SECOND PAIR OF
ADC A2+ 2 4 BYTES
STA  RESULT+1 2 4
LDA  Al+2 1 4 ADD THIRD PAIR OF
ADC  A2+2 2 4 BYTES
STA  RESULT+2 3 4
LDA  Al+3 2 4 ADD MOST-SIGNIFICANT
ADC  A2+3 7 PAIR OF BYTES
STA  RESULT+3 2 4
PLA 1 4 RESTORE A-REGISTER
RTS 1 6
28 63 CYCLES
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Figure 2 shows the corresponding
MCé6809 subroutine. Many of the
MC6809 instructions should be
familiar to 6502 programmers. In
reading the MC6809 program, note that
the MC6809 stores its multi-precision
values in the opposite order from the
6502: the most-significant byte is
stored in the lower memory address.

The MC6809 performs the addition
in two 16-bit chunks. Two instructions
are used to add the most-significant
16-bits because the MC6809 lacks a
16-bit add-with-carry instruction. The
final instruction pulls the old contents
of the D accumulator and the program
counter from the stack, which conven-
iently restores the processor state and
returns from the subroutine in one fell
SWoop.

We can see from figures 1 and 2 that
the MC68B09 subroutine is both smaller
and faster than the 6502 version. Each
single MC6809 instruction tends to re-
quire more bytes and more machine
cycles than a similar 6502 instruction,
but the more powerful MC6809 in-
struction set allows the problem to be
solved with fewer instructions overall.

As we said before, a subroutine ex-
ists within a larger system. Prom a
systems point of view, the above two
subroutines suffer several problems.
Most important is the use of fixed
storage on the direct page. In essence,
the locations labelled Al, A2, and
RESULT, are simulated 32-bit registers
that the 6502 and MC6809 both lack.

These addition routines operate
very quickly, but a significant amount
of time is needed to set up the operand
values before each subroutine call. Four
loads and four stores are required just to
move one of the values into a simulated
register.

A second problem is that these
routines cannot easily be adapted to
solve other, similar problems. A
general multi-precision addition sub-
routine would be written using an
iterative loop, so that different length
operands could be handled just by
changing the loop counter.

Figure 3 shows a 6502 subroutine
that answers both these problems. It
uses a loop to add the consecutive bytes
together and it uses indirect addressing
to allow operands to reside anywhere in
the 6502's address space. The Y register
acts as the loop counter and as an index
into the multi-precision operands. It is

S8

(Time = 50 cycles.)

STD

—
s -}

Flgure 2: 8808 program to add 32-bit numbers In-line on the direct page.

SAMPLE OPERAND SET-UP FOR 32-BIT ADD ON DIRECT PAGE

(SIZ TIM|

LDD  OPRI 2 5 MOVE FOUR BYTES OF

STD Al 2 1§ “OPRI" INTO SIMULATED

LDD  OPRI +2 2 5 32-BIT REGISTER “'Al”’
Al+2 2 5

MC6809 ROUTINE TO ADD 32-BIT NUMBERS WITH ADDENDS IN ZERO PAGE
AND ALL CODE IN-LINE

{SIZ TIM)

ADD32 EQU -

PSHS D 2 7 SAVE D-ACCUMULATOR

LDD  Al+2 2 5 ADD LEAST-SIGNIFICANT

ADDD A2+2 2 6 16-BIT QUANTITIES

STD  RESULT+2 2 5

LDD Al % 8 ADD MOST-SIGNIFICANT

ADCB  A2+1 2 4 16-BIT QUANTITIES

ADCA A2 2 4

STD  RESULT 25

PULS D, PC 29 RESTORE D AND RETURN

20 CYCLES

50 CYCLES

initialized with a value of 3, which
causes the loop to be executed four
times. Since the operands are stored
most-significant byte first, the index is
a positive number which is decre-
mented to zero. Unfortunately, this
usage is not consistent with the order
of address storage on the 6502. It was
forced on us because the 6502 does not
have an instruction that causes a
branch when a negative index is in-
cremented through zero.

This subroutine is somewhat
shorter than the previous 6502 routine,
but requires almost twice the execu-
tion time. The decrease in set-up time
needed before calling the subroutine
partially compensates for this extra
time. In this case it is only necessary to
initialize three 16-bit pointers on che
zero page, instead of initializing three
32-bit operands.

This subroutine provides a more
general solution to the problem of
multi-precision arithmetic. It is easily
modified to use operands of different
sizes by changing the loop count. Even
the calling sequence, manipulating
pointers as it does, would not have to
be changed for different length
operands.

Figure 4 shows the corresponding
MC6809 program. Here we use the
MC6809’s 16-bit index reigsters to hold
pointers to the operands. Each byte of
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the operands is added in the 8-bit A ac-
cumulator, while the B accumulator
serves as a loop counter and index into
the operands.

Once again, the MC6809 program is
smaller in size and executes faster than
the equivalent 6502 program. The main
advantage of the MC6809 proves to be
its 16-bit-long index registers and the
instructions that manipulate 16-bit
data. They remove the extra memory
cycles needed for indirect addressing on
the 6502 and greatly simplify the pro-
grammer’s task. The MC6809 handles
address calculations as easily as the
6502 handles calculations with eight-
bit integers.

Conclusion

In this article we have used actual
programming examples to compare the
6502 and the MC6809 in solving real-
world problems. The MCéE809 out-
performs the 6502 in this and nearly
every other application.

While speed of execution and pro-
gram size are always important
measures, we have also tried to show
ways that the MC6809 eases the task of
programming. In particular, we have
seen that a major limitation of the 6502
is its dependence upon zero-page ad-
dressing. As programs increase in com-
plexity, there is an increased demand
for the limited zero-page space. Com-
plex 6502 systems such as disk oper-
ating systems and high level languages
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compete heavily for zero-page loca-
tions. Bookkeeping becomes necessary
to track which routines clobber which
zero-page variables, and it becomes
more difficult to control routine “'in-
teraction’’ through the zero page.

Byte efficiency and speed are reduced
as it becomes necessary to reinitialize
i‘temporaries’’ and to use absolute ad-
dessing. With the MC6809's 16-bit in-
dex reigsters, there is no zero-page de-
mand for storing indirect pointers.
Furthermore, the MC6809 makes stor-
ing temporary variables on the stack
casy and efficient so there is less reason
to use zero-page space. Finally, the
MC6809 has a direct page register.
Bven if the zero page does clog up, it is
easy to switch to another page in
memory.

We beleive the MT6809 is a worthy
successor to the 6502. Applications
that used the 6502 will find a new
vitality on the MC&809.
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Figure 3: 8502

program to add 32-bit numbers with loop and indirection.

Time = {21+4) + 28 = 84 + 28 = 112 cycles))

CALLING SEQUENCE FOR 6502 INDIRECT-ADDRESSING ADDITION ROUTINE

LDA
STA
LDA
STA
LDA
STA
LDA
STA
LDA
STA
LDA
STA
JSR

(SIZ TIM)
#OPR1_L 2 2 PUT POINTER TO FIRST
Al 2 3 OPERAND INTO Al ON
#OPR]1_H 2 2 ZERO PAGE
Al +1 2 3
#OPR2_L 2 2 PUT POINTER TO SECOND
A2 2 3 OPERAND INTO A2 ON
#0OPR2_H 2 2 ZERO PAGE
A2+1 2 3
ARSLT__L 2 2 PUT POINTER TO RESULT
RSLT 2 3 INTO RSLT ON ZERO PAGE
YRSLT_H 2 2
RSLT+1 2 3
ADD32 3 6 CALL 32-BIT ADD

SUBROUTINE
27 36 CYCLES

6502 SUBROUTINE TO ADD 32-BIT NUMBERS WITH A LOOP AND POINTERS

ADD32 EQU
PHA
TYA
PHA
LDY
CLC

L1 LDA
ADC
STA
DEY
BPL
PLA
TAY
PLA
RTS

TO OPERANDS ON ZERO PAGE

[SIZ TIM)
1 3 SAVE A AND Y
1 2 REGISTERS
1 3
#3 2 2 LOOP COUNT-) AND INDEX
1 2 IN Y
(Al}, Y 2 5 LOOP: GET OPERAND BYTE
{A2), Y 2 5 ADD OPERAND BYTE
{RESULT), Y 2 6 STORE RESULT BYTE
1 2 DECREMENT LOOP INDEX
L1 3 3 LOOP UNTIL ZERO COUNT
1 4 RESTORE A AND Y REGISTERS
1 2
] 4
1 6
20

Figure 4: 6808 add of 32:blt numbers In byte-wlse loop. (Time = (20°4) + 21 = 80 + 21 = 101 cycles.)
MC8809 CALLING SEQUENCE FOR 32-8IT ADD
{SIZ TIM)
LEAX Al,PCR 3 S ADDRESS OF Al INTO X INDEX REGISTER
LEAY A2,PCR 3 5 ADDRESS OF A2 INTO Y INDEX REGISTER
LEAU  RSLT,PCR 3 5 ADDRESS OF RSLT INTO U INDEX REGISTER
LBSR ADD32 3 9 CALL SUBROUTINE ADD32
MC6809 ADD OF 32-BIT NUMBERS USING A LOOP
(SI1Z TIM)
ADD32 EQU .
PSHS D 2 7 SAVE THE D ACCUMULATOR
LDB #3 2 2 INITIAL INDEX AND COUNT-1 IN B
ANDCC #$FE 2 3 CLEAR CARRY BIT
L1 LDA B, X 2 5 LOOP: GET OPERAND BYTE(INDEXED)
ADCA B, Y 2 5 ADD SECOND OPERAND BYTE
STA B, U 2 5 STORE RESULT, INDEXED
DECB 1 2 DECREMENT LOOP COUNT
BGE L1 2 3 LOOP UNTIL COUNT 1S NEGATIVE
PULS D, PC 2 9 RESTORE D AND RETURN
17
AICRO’
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For Users of

DR. DOBB'S

Small Computer Systems

]OURNAL

with toplcs like:

Small-C
FORTH
Lisp

CcP/M
$-100
Cross-assernblers
8085/8088
16-bit tech,
Pascal
Assemnbler
Compilers
Algorithms
8080/Z80
6602

elc.

Each issue includes:

¢ valuable software tools

¢ algorithms & problem solving
¢ industry news

¢ important product reviews

With in depth coverage of:

¢ telecommunications

® systems programming

¢ language development

¢ machine independent programs

and much, much more!

‘ Yes! Please enter my subscription for
O 1 yr. (12 issues) §25
{0 Plcase bill me

Name

O I enclose check /money order

T4

O 2 yrs. $47 (save $13 off newsstand)

Address

City State Zip

Are you ready?

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

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

Even more
important!

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

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

For the straight
Facts. ..

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




FLEX:

An Operating System

for the 6809

by Dale Puckett

FLEX is a widely supported
operating system for 6800- and
6809-based microcomputers. its
history, teatures, and
applications are discussed.

I was shocked, yet pleasantly surprised
last month while rcading a journal that
reports only news about the 58-50 bus.
There was an advertisement for a new
plug-in board. Nothing unusual, but
this board was designed to plug into an
Apple. Why would any company run an
ad for an Apple board in the flagship
publication of the 68XX family?

The advertisement for the EXCEL-9
made sense when I read on. The board
uscs a 6809 microprocessor and has its
own monitor. It lets the Apple owner
switch between the 6809 or 6502 from
either machine language or BASIC
programs.

Its bardware features were inter-
esting too — printer spooling, multi-
tasking, 64K of RAM, programmable
timers, etc. — but it was the software
side of the advertisement that really
caught my eye.

Software Comes First

The ad’s first selling point, listed
above all of the hardware details, read:
"EXCEL-9 FLEX, a famous DOS,
Assembler and Editor included.”’ Later
in the list it mentioned that TSC 6809
BASIC, Extended BASIC, Precompiler,
Sort/Merge, etc., were coming sSoon.
As an extra selling point, ESD Labs
Co., LTD of Mission Hills, California,
the board's manufacturer, had included
the FLEX DOS in the price of the board.

Although the EXCEL-9 isn’t the
subject of this article, it's appearance
gpurred me to do some additional
research. Looking through the ads in a
recent issue of MICRO, 1 noticed
several other pro-FLEX movements.
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The Computerist of Chelmsford, Mass-
achusetts, was offering FLEXI Plus, a
6809-based single board micro-
computer. It, too, runs under TSC's
FLEX. The same company was also
advertising FOCUS, a 6809-based
micro with commercial quality key-
board, dual double-sided, double-
density disks with more than 640K of
storage on line, and memory-mapped
video fearuring bit-mapped graphics,
user-definable character sets, reverse
video, etc. Its operating system? FLEX.

Stellation Two was offering a plug-
in board for the Apple called The Mill.
It gives you a 6809 microprocessor with
multi-tasking and multi-user capability.
Microware of Des Moines, lawa, is
busy installing OS-9 on this board. I
believe that it will only be a matter of
time before someone brings FLEX up on
The Mill.

Owners of the Radio Shack Color
Computer, which already sports a
6809E microprocessor, will soon be
able to mun the FLEX operating system.
Frank Hogg Labs of Syracuse, New
York, has it on the market now. This
version runs on the standard Radio
Shack controller so Color Computer
owners can have the best of both
worlds: fantastic color graphics made
possible by Microsoft’s Extended Color
BASIC, and the ever-growing library of
sophisticated systems and applications
software written to run under the FLEX
operating system.

Ability to Run on Many Machines
Pays Off

All of this bardware information
makes me stop and think. How can
these manufacturers offer new pro-
cessors and operating systems for
microcomputers that have been around
for several years — machines that
already have their own established
operating systems and hundreds of
satisfied users?
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In an attempt to answer that ques-
tjon, this article will look at FLEX from
Technical Systems Consultants, Inc.,
[TCS) of Lafayette, Indiana, in great
detail.

FLEX — Its Roots

Almost every piece of software
available for the 68XX family of pro-
cessors is supplied on a FLEX-
formatted disk. The trend started back
in 1977 with mini-FLEX, a 4K
operating system that resided from
$7000 to $7FFF on SWTPC's 6800 box.
But soon that 4K system gave way to
FLEX 2.0, an 8K systemn which lived in
high memory between $A000 and
$BEFE. We had something going for us
that no onc else had — a disk operating
system that would run on every 68XX
machine. As a bonus, FLEX was ver-
satile, reliable and easy to use from a
high level language like BASIC or from
our own assembly code.

Frank Hogg Laboratory went into
business during 1979 to fill the demand
for high quality FLEX-based software.
The firm bas since become the leading
international distributor of systems
and applications software for the 6809.

A look at a recent ad revealed that
the company handles software from the
major houses, TSC and Microware, as
well as several dozen prograrns from in-
dependent authors. Application pro-
grams include: Dataman, a random
database management system; SPELL-
TEST, an extremely versatile spelling
checker; READTEST, a program that
tests the readability of English prose;
DynaStar, a cursor-based editor that is
extremely easy to use; The Bill Payer
System, a series of 28 programs that
automate the drudgery of paying the
bills; and XFORTH, an interpreter that
is totally FLEX-compatible and which
supports an entire family of applica-
tions software including the Osbomne
General Ledger, etc.
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A Closer Look

The FLEX operating system gives
you a powerful set of system com-
mands which allow you to control all
disk operations directly from the ter-
minal. Yet, at the same time, it Jets the
system’s programmer use a SInorgas-
bord of disk access and file manage-
ment routines. And each routine is
thoroughly documented.

To the casual user the Utility Com-
mand Set is probably the most impor-
tant part of the FLEX system. This set
of more than two dozen highly useful
cornmands resides on a system disk. In-
dividual commands are loaded into
memory when needed. They allow you
to save, load, copy, rename, delete, ap-
pend or list disk files. And these simple
English words are actually the com-
mands that you type. A complete
listing of the supplied utilities is shown
in table 1.

There are two other major parts of
the FLEX system: The File Manage-
ment System and the Disk Operating
Systemn. Together they give you fully
dynamic file space allocation, auto-
matic removal of bad sectors on a disk,
automatic space compression and the
ability to match the system to your
terminal.

Standard System Requirements

FLEX requires BK of high memory
and a minimum of 12K of low memory.
The 6809 version runs at $3C000 to
$DFFF. The 6800 versions still reside at
$A000. A minimum of two disk drives
is required by most utilities. Although
it is possible to operate with one drive,
it isn't much fun.

On the majority of the $S-50 com-
puters, FLEX is booted into memory by
a single-letter command in the moni-
tor. In about two seconds a banper is
printed and you are asked for a date.
After this is entered you will see the
famous FLEX prompt, '‘'+ + +.”’ The
three plus signs mean that the oper-
ating system is ready to accept your
command.

Your files are put into sectors on the
disk. Bach sector holds 256 bytes of in-
formation. Four of these are used to tell
FLEX where to read or write its next
sector, and the remaining 252 hold
your data. When you delete a file, the
sectors you had been using are auto-
matically released to thc system and
become available for use by new files.
This is known as dynamic allocation.
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Your FLEX files will have filenames
containing up to eight alphanumeric
characters plus a three-character exten-
sion. The extension lets you and the
system know what type of information
is in the file. APPEND.CMD, for exam-
ple, is a command which allows you to
combine two files together into a third
file. STARS.BAS is usually a BASIC
source file which runs on one of the
many BASIC interpreters available to
FLEX users.

It is possible to specify the drive on
which you want the system to search
for a file. However, most of us use the
default system, or work, drives, a FLEX
convention that makes life easy. A
utility command lets us change the
drive assignments at any time. For ex-
ample, "YASN §=0, W=1"" will assign
drive zero as the system drive and drive
one as the work drive. Then, if ''LIST
THISFILE" were typed, FLEX would go
to drive zero and read in the command

may be purchased from TSC.

Name Function

CHECK
CMPMEM
CONTIN
DIR
DUMP
ECHO
EXTRACT
FILES
FIND
FREE
HECHO
MAP
MEMEND
PDEL
RUN
SPLIT
ZAP

Table 1
Name Function
APPEND Append two or more files into a third file
ASN Assign the System or Work drives
BUILD Place a short text file on a disk
CAT List a catalog of the files on a disk to the terminal
cory Copy one file to another
DATE Print or change the system date
DELETE Delete a file from the disk
EXEC Use lines of text in a file as command lines
GET Load a file from the disk into memory

I Get the input from specificd file instead of terminal

jumMp Execute machine code at Hex address
LINK Point boot routine to a specific file for starc up
LIST Print a text file on the terminal

MON Return to the system monitor ROM
NEWDISK Initialize a new disk in che proper format
@) Re-direct output to the specified file

P Re-direct output to the printer

PRINT Spool output from the file to the printer
PROT Sct the protection status of a file
QCHECK Check status of file in print queue
RENAME Change the name of a file on the disk
SAVE Save memory to disk

TTYSET Set terminal parameters

VERIRY Turn verify mode on or off

VERSION Print version of program on terminal
XOuT Delete all files with an .OUT extension

The Utilities above are standard with FLEX. Many vendors supply addi-
tional commands which use their hardware. For example, GIMIX of
Chicago, !linois, has a command which reads the time from the clock chip
on their CPU card, etc. The Utilities below come in an extra package and

Compare two digk files and report to terminal
Compare binary file on disk to memory

Used to repeat complex EXEC comumand files

Similar to CAT, but it prints all directory information
Dump a disk file in Hex and ASCU

Echo an ASCII string to the terminal

Take specific lines from one file and put them in another
Similar to CAT, but not as detailed

Find a string of characters in a disk file

Report free space remaining on 4 disk

Echo a hex character to the terminal

Print the load addresses and transfer address of a file
Read the FLEX MEMEND address and report or change
A prompting delete

Load and excecute a position-independent program
Split a text file into two new files

Delete files in a2 match list without prompting
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Address

$C080-$COFF
$CC00

$CCO1

$CC02

$CCO03

$CC04

$§CCO05

$CC06

$CCO07

$CCO08

$CC09

$CCOA

$CCOB

$ccoc
$CCOE-$CC10
$CCl11

$CCI12
$CC14-$CC15
$CC16-8CC17
$CC18

$CC19

$CClA
$CC1B-$CCI1C
$CC1D
$CC1E-$CCIF
$CC20

$CC21

$CC22

$CC23
$CC24-$CC25
$CC26-$CC27
$CC28

$CC29
$CC2B-$CC2C
$CC2D-$CC2E
$CC2F

$CCCO
$CCD8
SCCE4

Table 2

Contents

Line Buffer

TTYSET Backspace Character
TTYSEBT Delete Character
TTYSET End of Line Character
TTYSET Depth Count
TTYSET Width Count
TTYSET Null Count
TTYSET Tab Character
TTYSET Backspace Echo Character
TTYSET Eject Count
TTYSET Pause Control
TTYSET Bscape Character
System Drive Number
Working Drive Number
System Date Registers

Last non-ASCII character
User Command Table Address
Line Buffer Pointer

Escape Return Register
Current Character

Previous Character

Current Line Number

Loader Address Offset
Transfer Flag

Transfer Address

Error Type

Special I/O Flag

Ourtput Switch

Input Switch

File Output Address

File Input Address

Command Flag

Current Qutput Column
Memory End

Error Name Vector

File Input Echo Flag

Printer Initialize

Printer Ready Check

Printer Output

The information above is listed to give you an idea of the magnitude of
the information the FLEX programmer has available about his operating
system. The actual documentation that comes with the system gives com-

plete details.

file LIST. It would then go to drive one
and open the file THISFILE.TXT and
list it on the terminal,

Redirect the Output

Now let's assume that you would
like to list THISPILE on the printer in-
stead of the terminal. You would simply
type: P LIST THISFILE. If you wanted to
build a disk file that contzined a catalog
of all the command files on the disk in
your work drive, you would type: O
CATALOG CAT.CMD. This would
open the output file CATALOG.OQUT
and then direct the output of CAT to
this file instead of the terminal. Later
you could LIST the output file. Or you
could PRINT it while you are working
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on something else. This very handy
process is known as spooling. Spooling
makes it possible to print a 45-page
listing from an assembler while you
edit a new source file.

Any errors you make are reported to
you in English. FLEX does this by
maintaining a file of exxor messages on
your system disk. If the file manage-
ment system or DOS generates an er-
ror, the system reads the error number,
finds the corresponding record on the
file, and prints it on your terminal.

The FLEX Memory Map
One of the best features of this oper-

ating system is the fact that everything
is completely documented. Por example,
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the programmer's manual lists every
memory location that contains any in-
formation of interest. You can check a
handy chart and know just where to
PEEK to find the character used by the
system as its backspace symbol, how
many columas the user has on his ter-
minal, etc. Table 2 lists this information.

TSC has completely documented 22
individual routines that may be called
by the systems programmer. They are
vectored from a jump table so the calls
are always at the same location, even
though the user's version of FLEX may
be different. This feature saves you a
lot of work.

For example, 1 frequently check
SPELLTEST, my spelling checker pro-
gram for FLEX systems, to see if a
character is alphanumeric or not. With
FLEX it is easy.

JSR FMS get a character from file
JSR CLASS  alphanumeric?
BCS NONAL it's not, go

I get a character by calling the FMS. I
check it by calling a routine called
CLASS. In two lines of code I have
accomplished what could have taken
many, if 'd had to write my own
CLASS routine.

Another example comes from READ-
TEST, my readability tester.

LEAX NUMPW,PCR point to personal
word count

LDB #1 tell FLEX to use
leading spaces
JSR OUTDEC print the number

in decimal
LEAX NUMMSG,PCR point to message
JSR PSTRNG jet FLEX print it

Here, to tell the user how many per-
sonal words he used in his text, I simply
pointed the 6809's X register to the
location of the two-byte (16-bit) word,
set the B register not equal to zero, and
called the FLEX routine OUTDEC to
print it. I then pointed the X register to
an English language message and called
another FLEX routine to print it. Again,
if I had to write a routine to output a
decimal number and another to ourput
a string of characters, it would have
taken a lot more code. Table 3 shows
the routines that are available to pro-
grammeys using the FLEX operating
system
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The File Management System
This is the part of the system that
lets your DOS talk to your disk hard-
ware. It allocates all file space and
remaves it when a file is deleted. Address
You communicate with the FMS by $CD00
using a file control block (FCB). These $CDO03
320-byte blocks of RAM memory tell $CD06
the FMS the name of a file, which drive $C‘DO9
it is located on, its length, etc. To talk $CDOF
to a disk file, you either read or write $CD15
one character at a tirne through the $CD18
FCB. Imstead of calling an output $CD1B
routine such as the farnous MIKBUG $CDI1E
OUTEEE, you call the FMS. ggggi
LDA #'A put the character in $CD27
A register ggg%}’:\)
LEAX FCB,PCR point X register to the $CD30
Vel , $CD33
JSR FMS send it out to disk $CD36
BNE ERROR go on error $CD3%
: $CD3C
$CD3F
$CD42
$CD45
The code above would send the $CD48
character “'A’’ out to a disk file. In prac- $CD4B
tice it is actually a little simapler since $CD4E
you usually leave the X register point-
ing to the FCB for the duration of an

output routine.

Table 3

Punction

Coldstart address

Warmstart address

DOS main Loop Re-entry point
Input Character

Output Character

Get Character, honors TTYSET parameters
Put Character, honors TTYSET parameters
Input into line buffer

Print a String

Classify a Character: alpha or no
Print a Carriage return/line feed
Get Next Character from Buffer
Restore 1/0 vectors

Get a File specification

Load a File

Set an Extension code

Add B Register to X Register
Ouput a Decimal Number
Output 2 Hex Number

Report an Error

Get a Hex Number

Output a Hex Address

Input 2 Decimal Number

Call DOS as a subroutine

Check Terminal Input Status

THE PROFESSIONAL’S CHOICE
FORTH — A Tool for Craftsmen!

It has been said that it Chippendale had made programs he would
have used FORTH as his tool. If you want to iearn how to program,
use a teaching language—PASCAL or BASIC. If you know how to
program, use a lahguage designed for craitsmen—FORTH.

FORTH Systems
For all FLEX systems: 6800 & 6809. Specify 5™ or 8™ diskette and
hardware configuration. For standalone versions, write or call.

“* tFORTH—extended fig-FORTH (1 disk) $100(315)

** {tFORTH + —extended more! (35 or 2 B" disks)  $250(325)
tFORTH + includes 2nd screen editor, assembler, extended
data types and utility vocabularies, GOING FORTH CAl course
on FORTH, games, and debugging aids.

TRS-80 COLORFORTH — 10K ROM Pack
Full screen editor. Will work on 4K, 16K, or 32K systems
$110 ($20). Disk versions available,

Ap(gllcatlons Programs

** 1irmFORTH 6809 tFORTH + only $350($10)
For target compilations to rommable code. Deletes unused
code and unneeded dictionary heads. Requires tFORTH 4.

** TINY PASCAL compiler in FORTH. 6800/09 $75($20)

** FORTH PROGRAMMING AIDS: Extensive debugging, decom-
piling, and program analysis tools. $150($10)

Manuals alone. price in (). Add $5/system for shipping. $12 for
foreign air.

Talbot Microsystems
1927 Curtis Ave., Redondo Beach, CA 90278
(213) 376-9941

(TM) tFORTH, COLORFORTH and lirmFORTH are lrademarks of Talbot Microsystams.
{TM) FLEX is a trademark of Techinizal Systems Constitants.
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C Compiler for 6809

Adapted from Ron Cain's SMALL-C.
FLEX9 version requires RLOAD
{included on separate disk). Full
C to come in three steps: 1,0 now;
2.0 - 3Q/82; 3.0 - 1Q/83. Upgrade
policy and prices to be announced.
Run-time lidbrary source included.

48K recommended.

-4 Wwo—o»o—oa—i

For FLEX9 (with loader) $52.50
(1f you already have RLOAD) §47.50
RLOAD 3.0 separately $17.50

For D0S69D (specify assembler) $47.50

Shipping included. Prices ﬁood until July
'82, Add $2/disk for 8", Add $2 handling
for Visa/MasterCard. Allow 4 weeks for
non-certified check. Please do not send

cash. Texas residents: add $0.25 sales
tax per 5" disk, $0.35 per 8" disk.
FLEBX is & trademark of Technical Systems

Consultants. DOS69D is a trademark of

Smoke Signal Broadcasting.

word’s worth

P.O. Box 28954
Daflas, Texas 75228
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Used in this way, the disk looks no
different to your program than a com-
puter terminal. You may have onc file
open for reading and another open for
writing. In fact, you may have as many
files as you need open at ope time, as
long as you have assigned a separatc file
control block to each one.

As 2 programmer, you communi-
cate with the File Management System
by using function codes. For example,
the number ‘'1'’ is to open a file for
read. To perform this operation you
need only store “‘1’* in the first byte of
the file control block, point the X
register to the block, and call FMS as a
subroutine. If the operation is suc-
cessful, FMS will return with the carry
clear. If not, the carry bit will be set and
the number code of the crror will be in
the second byte of the FCB. You can
then read that byte and see if it is
somcthing you expected, such as end-
of-file. After reading this byte you can
take the appropriate action. Table 4
provides 2 look at function codes avail-
able to FLEX programmers.

Summary

FLEX supports random files and can
reach any sector in a file after no more
than two disk reads. It is also casy to
reach a specific character in a file by
doing a small calenlation using the
number of bytes in a sector.

This operating system has many
other features that make it a dream to
program at the assembly level. But,
more importandy, it is user-friendly
and its syntax is simple. In fact, you'll
find it much easier to use at the com-
mand level than CP/M ({the popular
Z-80-based operating systcm) When
you consider this and couple it with the
fact that a large base of very sophisti-
cated application programs already
runs under this operating system, it is
dasy to see why the hardware firms
mentioned earlicr madc the choice to
offer the FLEX operating system.

The author may be contacted at 14753
Endsley Turn, Woodbridge, Virginia 22193.
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Table 4

Number Code Function
(decimal)

1 Open For Read

2 Open For Write

3 Open for Update

4 Close File

5 Rewind File

6 Open Director

7 Get Information Record

8 Put Information Record

9 Read Single Sector
10 Write Single Sector
11 Rescrved
12 Delete a File
13 Renamne a File
14 Reserved
15 Next Sequential Sector
16 Open System Information Record
17 Get Random Byte from Sector
18 Put Random Byte in Sector
19 Reserved
20 Find Next Drive
21 Position to Record N
22 Backup One Record

NEW YORK RESIDENTS ADD 7% SALES TAX

KIM 3 SYM 3t AIM USERS
SUPPORT

HOE DISK SYSTEMS

NEW'ARC-A1A-16 ANALOG-TO-OIGITAL CONVERTEA
WITH 16 CHANNEL ANALDG INPUTSH
#¥KIM-4 BUS COMPATIBLE
3:8- 811 CONVERSION
2680 USEC CONVERSION
$¥BUILT DN 4-1/2 x 6 CARO
SFMUX-0UT AVAIL FOR ANALOG SIGCONDITIONING
SHBUY BUILT AND TESTED OR SAVE $5 AND BUY
KiT

BALES

ScCOMPLETE W/MANUAL AND DIRCUI'S
ADC-81B-16 1HULY & TESTED) . .. .. 295 00
ADC-818-1BKW IKIT W/WIRE WRAP

S0CKETS) oo, L1 BTEGI00
AOC-81B- 15K5(K T W/SOLDER
SDCKET .. .- 315900

SDFTWANE FOR ALL FODS
BASED SYSTEMS:

MAIL MANAGER PRICE: § 49.95
SOFTWARE FOR HDE BASIC:

MINI-MONEY MANAGER PRICE: § 99.95
MEMO-WRITEA PRICE: $ 79.85
PAYROLL OFFICE PRICE: $349.95
TAX ADVISOR .. PRICE: $243.85
CLASS RECORD PRICE:$ 49.95
STATISTICAL PACKAGE .. PRICE: § 2495

PLEABE WRITE FOR COMPLETE OESCRIFTION

MORE SPECIALS:
*CENTRONICS 739-1 PRINTER REG. $395/
NOW $639 95

“CENTRONICS 704 PRINTER REG. $2495/
NOW &1695.00

“2716's — 10.95@/3 FOR 9.95@/10 FOR 8.80@
DEALER INGUIRIES INVITED

ADD $23.00 FOR SHIFPING ON OROERS UNDER
$100 FREE SHiIPPING ON ORDEAS OVER $10C.

WESTERN NEWL YORH MICAOCOMPUTER nc

P.O BOX B84

Ea EAST AMHERST. NY 14051
i 716/689-7344

AT LAST...

o L101

For investors
and financial managers

Stock portfolio analysis
$1450.00
sin your office - instant valuotions
scompound growth measurement
sperntinen) company operating stolistics
sinput data electronically

Stock financlal
statement analysis
§250.00
sinput your interpretation
of financial data
sanalyze up 1o 10 years of data
agee medn, trend and stability
sdata stored on DBM system
sinput dala electronically
On-line data retrieval
$50.00
Accounting package
$4150.00
DBM system
$200.C0

for 8” floppy/hard disc
under 0565U

write for details

Genesis Information
Systems, Inc.

PO Box 3001 » Duluth, MN « 55803
Phone 218-724-3944
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A\ ATARI HOME COMPUTERS

‘.'ﬂuz-;r g 410 Recotaer ; $76.00 CX30 Padute . C .. $18.00 l & ua o
{ - ot B10 Dis¢ Drive . $449.00 CX4C Joy Stick ; $18.00 . [t \
w a 822 Priater - $269.00 CX853 16K RAM -. $89.00 —
425 Printer . . 862900 Microtek 16K RAM $75.00 g
830 Modem $759.00 Miceotek 32K RAM . .. $159.00 o
N ) - - 820 Printer i $259 0C Ramdisk {128K) . .,... LOE83900 T S eeee— o —
850 Interface ., $169.00 One year extended warranly ... ..., ... $50.00
New DOS 2 Systemn . $29.060
ATARI 800 ATARI 400
SOFTWARE BY:
16K ... $679 ATARI visicore 16K. ... $329
- i ATARI PRG. EXCH* VERSAWRITER
32K ... $749 o 70 DATA SOFT assmiatepsvstems 32K, ... $478
JJK. AVALON HILL
4GK... 9819  [ogeeme e OR dave onne 48K.... $555

AXLON

(xcommodore

PERSONAL SOFTWARE

S

4032 $969.00

4016 76900

8096 Upgrace Kt .. $393.00

Super Pet $1599.00 — 7
200 3629 00

8050 $1289 00

=5 VIC20 $259
8300 iLetter Quality) $1793.00

8023 $769.00 viiL 8 Praca Pisgrym 42 00
4022 $59900 v:C1E30 Commodan: Dalassriie 368 0C
Pet ¢ $ETE Cable $A700  VIC 1580 Dick Drwe 54959 00
IEEE 10 IEEE Cabie $46.00 VIC1315 ViC Grapnic Punpr $339 0N
Traclor Fead {or 8300 324000 VICI210 IK Memory Frpanite 332 0L
8010 Maosem 322900 VICTMICBK Mumory Expunder 451 GU

VIC1011 RS232C Tarmurig atariyie 34300

SOFTWARE VIC11 12 VIC IEEE 488 'irarlgen $86 CC
1 COMMODORE PROFESSIONAL SOFTWARE VISICORP  viC1211 Vil 26 Supe! £ epanier $53 00

MAGIS AVALON HILL CREATIVE SOFTWARE 8Pt

W Monitors

Amgex 12° BAW $155.00
12 Green 312900
137 Color 3343 00

Sanvg 12 B&W $258 00
12 Green $265 00
13" Colot $449 00

T4 10 Color £349 00

Centronics 7393 $613.00
Centronics 739 4 $519.00
Dsablo 630 Speciai $1799 00

E°&§;g gm0 T|'99/ 4A s359

Terminals

MXB80F T Call
MX100 Cavl
NEC

PHE 160D Telgpnone Couprer $175.00
PHP ‘700 RS-232 Accessnries imierlace $179.00

Televiaco

PHP 1BGC Disk Orive Conlrgtier §239 00 910 3579 00
00
e 354900 Wpvee 156 0vsk memary Dve sisooc l grac $639.00
1725 Cal PHE 2200 Memory Exparsion 132X RAM) £319.00 920C §749 00
7710 cai WPHA 2'00RF VMogylater §43 08 950 $539 N0
PHP 110C Wited Re~cle ContialleisiPair: $31 6C GCall 10! eompiters
Okiqato 2K Expansion " $325.00 W Zenilh 219 $74900
A 349500 WPRO Prnter Sold State 2 $31900 M Adds $54200
834 $769 00

84 $172900

Cnon Starwrilar

FiodOGPS | i . $3469.00 M d

F1055 GRS e A ot oaems

Paper Tigec
445G $699 00

Novanon Aute $239 02

480G $899 00 System i §'.” $2450 00 D Cat 5163 C0

560G $1129 90 gﬁ;e? HLH 52‘322 % Car $150 0
Talley 1 rayes

8024-7 $139500 Wore Processing $42900 Smart §239 G0

8024 L 51629.00 Supet Cale $269.00 M Livermare Srar £11900

3 i e e 3 ke ke e ke 3k e e sie 3 73k ek i e sk e sk sk ok Sk s e e sie A o ok sk sk s i ke e sk ke ok ok e e ke
— NO RISK, NO DEPOSIT ON PHONE, CREDIT CARD OR C.0.D. ORDERS —
e e e e S e ok 3 e e e A e A e sk e SR sk e e sk s sk e sk sk sk sk e ok e e ok i e e e e e g e ok

st COMpuUter mail order .
800-233-8950 800-648-335I

477 East Third Straet HOW TO ORDER: P.O. Box 6889

Wllllameport, PA 17701 Phone orders invited or Bend chack of money order and recelve State Line, Nevada 89449

free 8hipping In the continantal Unlted States. PA reeldents add
(71 7) 327-8676 8% Mloopms Add 3% for VISA or MC. Equipment sudjact 16 price (702) 588-5654
Patricio Habla Espanol changae and avallabilily without notice. Franco Habla Espanol




/IAICRO

Reviews in Brief

Product Name:  Color Scripsit

Equip. req’d: TRS-80 Color Computer, 4K
minimum; line printer

Price: $40.00

Manufacrurer: Tandy Radio Shack

P.O. Box 2625

Fort Worth, TX 76113
Description: Color Scripsit is the TRS-80C version of Tan-
dy's word processors. It consists of a text editor and for-
matter and is designed for the home computer market.
The text editor is screen-oriented and uses the four arrow
keys for cursor movement. The 23 functions include: tab
control; character and word delete; block delete; move and
copy; global search and change; and a routine that allows
you to hyphenate words. The formatter allows lines up to
132 characters long. The screen will scroll to the right as
entered, and text is viewed through the 32-character win-
dow when line lengths longer than 32 characters are
selected. Pagination, headers and footers are also sup-
ported. Lines may be ccntered, or aligned left or right.
Multiple line spacing and variable page lengths arc also
allowed. File storage is cassette-based.

Pluses: The program is in a ROM PAK, therefore nearly all
RAM is available for text storage, 31,528 bytes in the 32K
machine. Global search ignores upper/lower case dif-
ferences unless otherwise specified. Keys are repeating
when held down and text can be changed by just typing
over the undesired text. Merging from cassette files is
allowed, and ASCII files from other sources or programs in
ASCII format are accepted. Text files are saved either in
ASCII or in a compact form. Format standards are saved to
tape with the text. Print options include single line, par-
tial, or entire document.

Minuses: Lack of lower case display generator sometimes
makes jt hard to tell whether a letter is upper case or lower
case. Right justification is not supported. Some keyboard
characters are not available; e.g., brackets, arrows, and
back slash. The right scrolling display is sometimes
disconcerting, though text can be entered and formatted
later in some cases. No indication of page length or
number of pages is given until the document is printed.

Documentation: A well-written 8%’' x I1,”" 40-page
manual is provided, and includes many examples of text to
enter and process. 1 Jocated no errors in the manual, and
the only part ] had trouble understanding was on setting up
headers and footers.

Skill Jevel req’d: This program is for the average consumer
who wants a word processor for his TRS-80C. Good quality
copy can be produced with only an evening’s study.

Reviewer: John Steiner

Product Name:  AIM Language ROM Switcher (ALRS)

Equip. req’d: Rockwell AIM 65 Computer
Price: $55.00
Manufacrurer: Forethought Products

87070 Dukhobor Road
Eugene, OR 97402
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Description: The ALRS is a small printed circuit board
which plugs into AIM 65 ROM sockets Z25 and Z26. On
board the ALRS are six ROM sockets which accept
2332-type ROMs. The ROM sockets are organized as three
pairs of two sockets each. Each pair occupies the address
range of $B000 through $CFFF. An on-board switch (there
are provisions for a remote switch) determines which
ROM pair is active at any given time. As a bonus, one of
three small LEDs lights to provide a visual indication of
the active ROM pair.

Pluses: The ALRS is ideal for switching between Rockwell
BASIC, PL/65, and FORTH. It saves a lot of wear and tear
on the AIM sockets. It also minimizes damage to the
language ROMs themselves from static discharge and
mechanical stress.

Minuses: The top of the ALRS board is not solder-masked.
Thus, the traces for the address lines are exposed. Exercise
the normal precautions, especially if your AIM 65 is pot
enclosed, against letting specks of solder and wire clip-
pings foul the computer.

Documentation: Three pages of documentation include
installation and operating instructions, a schematic, and a
parts list. Due to the nature of the product, the instruc-
tions are brief, but they are thorough and clear.

Installation: Consists of plugging the ALRS board into the
AIM ROM sockets. The ALRS plugs are perfectly aligned
with the AIM sockets, making this operation a snap. Once
installed, a rubber foot on the botrom of the ALRS board
provides the only other mechanical support needed.

Notes: The ALRS board is not designed to work with
Rockwell's Pascal ROMs since Pascal is not available as a
two-ROM chip set. Having six ROMs connected to sockets
725 and Z26 will obviously consume more current than
would two ROMs. Normally this should not cause a prob-
lem, but you may wish to verify that your power supply
can handle the extra load anyway.

Reviewer: Christopher J. Flynn

Product Name:  Hi-res Secrets

Equip. req’d: Apple I with Applesoft in ROM
Price: $125.00
Manufacturer: Avante-Garde Creations
P.O. Box 30160
Eugene, OR 97403
(503) 345-3043
Author: Don Fudge

Copy Protection: 2 disks, yes; 2 disks, no

Language: Applesoft, 6502 machine language
with commented source provided

Description: An educational graphics utility package for

the generation of hi-res shapes using novel techmiques.

Contains commented machine language utilities with

source code and extensive teaching material,

Pluses: This four-disk package contains a 263-page book
on hi-res graphics. Its purpose is to teach several novel
approaches to hi-res shape creation and motion. Two of
the '‘secrets’’ are the use of block graphics and Hplot
shapes. Block graphics moves the binary data defining the
shape around the hi-res memory, thereby providing mation
to the shape. Many utilities are provided for creating block
shapes from scratch, ‘‘scanning'’ them from already existing
hi-res screens, and creating shape tables from existing

{Continued on next page)
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block graphics. Hplot shapes are machine language ver-
sions of graphics normally created through the use of the
Applesoft HPLOT command. These perform much more
rapidly and allow for smoother action. The manual and
disks contain many other secrets covering subjects such
as: page f{lipping, sounds, font creation and 560-point
resolution, color fill-in and color filtering.

Don Fudge has an objective of conveying information to
Apple users. This package is not just a series of utilities;
rather it is an attempt at educating on the use of hi-res
graphics and related subjects. Don's sense of humor and
light style make for easy reading of a fairly technical subject.

Minuses: The manual is an extensive collection of ideas
which may seem overwhelming at times, especially to the
less-experienced programmer. Constant references to
other software packages sold by Avante-Garde detract
somecwhat from the presentation. Although the manual is
in its third printing, the first meaty chapter, *'Shapes and
Other Mystcries,’’ contained several errors. Two addresscs
are referred to as $3001 and $3000, which should be $3C01
and $3C00 (top of page 22). I would like to have seen a
brief summary of the block shape and Hplot shape idea early
in the manual just to clarify the most basic concepts used.

One of the most interesting utilities, Instant Graphics, is
not well documented. While a reference card is provided,
no overview of the utility is given. The manual indicates
that an 88-page document can be obtained from AG.

Skill level required: introductory knowledge of machine
language. Familiarity with machine language generation of
graphics will permit more use of the utilities provided.

Reviewer: David R. Morganstein

Grafix SEB-1 and SEB-2 Color Hi-res
Graphics Boards

Product Name:

Equip. req'd: OSI SEB-1 for 1P and Superboard;
SEB-2 for 48-pin bus systems
Price: 359/8199/8239 for bare
board/kit/assembled
Manufacturer; Grafix

911 Columbija Avenue

N. Bergen, NJ 07047
Description: Grafix boards use the 6847 video display
generator to produce color graphics with up to 256 x 192
resolution. The highest resolution mode has only one color
while lower resolution modes can have up to eight dif-
ferent colors. Upper case alphanumeric characters [not
OSI character set) are also displayed. In addition to
graphics, the SEB-1 contains 16K of 2114 type memory for
program storage. The SEB-2 adds a floppy disk controller
to OSI bus machines.

Pluses: Guard bands are provided, thus all dots are visible
with none lost to monitor overscan. Many different modes
of color graphics are available. Colors appear as shades of
gray on a B&W monitor. OQutput can be video or R.E. Con-
nection is made to your present machine only through
40-pin expansion port or 48-pin bus.

Minuses: The graphics memory is only 6K leaving a 2K
hole in the memory map. Output cannot be combined
with OSI video. A second monitor or a switch to select
outputs is required. The color oscillator causes a slight
herringbone pattern in the displayed picture. The many
different graphics modes are really a plus, but tend to con-
fuse the beginning programmer.
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Documentatjon: Assembly instructions, demonstration
programs, 6847 data sheets.

Skill Jevel required: Experienced builder for kit, assembled
unit plags in.

Reviewer: Earl D. Morris

Cer-Comp Co-Resident Editor/
Assembler for the Color Computer

Product Name:

Equip. req'd: TRS-80C Color Computer with 16K
Price: $39.95
Manufacturer: Cer-Comp

5566 Ricocher Avenue

Las Vegas, NV

Description: The Cer-Comp Color Computer Editor is
coupled with an assembler, runs in R/W memory, and is
distributed on cassette tape in the Color Computer tape
format. Besides having 21 Editor commands, it supports
12 assembler directives, six assembly options, and seven
options for two- and three-pass assembly. Assembly can be
to screen or printer, and it is possible to go directly from
assembly to the machine code to test the program just
assembled. It is compatible with either BASIC or an
assembly-language monitor. It produces compatible 6809
object code from either 6809 or 6800 mnemonics, with
some syntax restrictions.

Pluses: Exceptional low price, does not require Extended
BASIC, excellent flexibility, short learning curve, very
versatile.

Minuses: Skimpy documentation, no listing, screen for-
mat of assermbly listing difficult to read, uses too much
memory by not being available in ROM.

Skill level required: Normal typing skills, familiarity with
standard 6809 assembly-language conventions and
understanding of advanced assembler directives.

Reviewer: Ralph Tenny

Product Name: Epson to Color Computer Interface

Equip. req’d: TRS-80 and Epson MX-80 or MX-80/FT
Price: $60.00
Manufacturer: Texas Computer Systems

Box 951

Brady, TX 76825
Description: Interfaces the TRS-80 Color Computer to the
Epson MX-80 series printers. Plugs directly into a connec-
tor inside the printer, and terminates in the four-pin DIN
plug that fits the TRS-80C. Operates the MX-80 at the nor-
mal TRS-80C 600 baud.

Pluses: Provides an easily installed connection between
the computer and peripheral. Eliminates the neced for
special serial-to-parallel interface hardware. Allows the
sending of all special control codes to format the printer
via CHR$ commands.

Minuses: The Epson graphics set is not accessible, even
when using the PTFX system tape, or the 1.1 ROM. TCS is
working on this to verify if it is printer- or interface-related.

Documentation: None provided, though the Epson manua)
provides all instructions necessary for installation.

Skill level required: Simple installation, if you are not
afraid of opening electronic equipment.

Reviewer:John Steiner
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TASC. The Applesoft Compiler.

It turns your Appleinto
a power fool.

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

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

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

More BASIC power. TASC's powerful new
commands increase Applesoft BASIC programming
capability. Chain with COMMON allows compiled
programs to share variables, so a main menu
“Apoiesolit 15 a trademark of Apple Computer. Inc

&:& supports several programs in a
N single runtime environment.
-0 TASC's True Integer Arithmetic
and Integer FOR...NEXT
capabilities maximize the execu-
tion speed of compiled programs.
TASC's near total compatibility
with Applesoft speeds compil-
ation of existing programs
with little or no modification.
What about mistakes? You
perfect your programs inter-
actively with Applesoft. If some-
thing does slip by, TASC recovers
from errors discovered in compilation
and traps all runtime errors. It even permits
graceful interruptions during compilation.
See for yourself. Ask for a demonstration of
TASC at your Microsoft dealer. Discover the software
package that turns your Apple into a power tool.

A Dwision of Microsolt Inc.
10700 Northup Way ¢ Bellevue, WA 98004
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PROGRAMMING THE APPLE I
JUST GOT EASIER!

A UNiX-lilke DOS 3,3 Compatlbie Operating Syatem for the Apple [l

ANIX 1.0 1s a_ "Tiny-UNIX™" that is completely file structure gﬁward&
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 provides over 30 ut111t¥ rograms on the ANIX disk.
Included are: ADU (ANIX disk utility), DU pER, "EXPUNGE, DREN, STAT, TYPE,
PUTDOS, FREEZ, UNDEL, MAKE, SIZE, MON,” NOMON, WC (word count), LC (line
count) PIE.PATCH, PRINT, BUILD, FIND, BTOT (binary to text conversiom), INIT

MAKEAGY0, PAG3, ED, COPY, SETCLK, SETPRTR, SETLOWER, SETINVMODE, TIME, and
more! Many of the Yrog;ams 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 wmachine 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 oxr write Lazer.

D€ = = >
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o ANIX is the start of a complete line of system software tools available
from Lazer MicroSystems, Inc. All new languages and applications programs
u available 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?

4

Lazer Pascal is a unique_systems programmin langua%e for the Apple II.
It combines features found 1n Pascal and 1s extende o 1include several
features found in the "C" programming language. The Lazer Pascal compiler is
very fast (1500-2000 lines/minute) making 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 demonstrati the use of Lazer
Pascal 1ncluding: ANIX.P, TSTP S.P LINECOUNT.P, WORDCOUNT.P, CHARCNT.P,
EXPAND.P, COMPRESS.P, CRYPT.P, and [RANSLIT.P. Better yet, the _ source
listings for the compiler, B-code interpreter, and other utilities are

The Elegance of Pascal-— The Power of "C"

- D N & ™
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included.
3

DISASM/65 produces a 6502 assembly languaée source listing from machine
code and a set of ioput commands. ~Only DISASM/65 supports all the commonly
used data types found in machine language programs, We used DISASM/65 to
disassemble” DOS 3,3 Ffor our go ular DOBOU CE 3.3 product=~ that should
describe DISASM/65's power! DISA M?65 is provided with our popular LISA V2.5
assembler. Several users, however, have reported considerable success using
DISASM/65 with the Toolkit agsembler, the SC Assembler, TED, and others; so we.
are offering DISASM/65 separately for these users.

A High-Powared 6602 Disassembler for the Apple Il

gw:p-\=

D—SOURCE The Internals of thée 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 programmlng

for techniques used within the interpreter, hints on how to sepeed 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 author —of VUSING 6502 ASSEMBLY LANGUAGE", LISA, SPEED/ASM, DOSOURCE b
and other fine software products, Additional informatiom on Lazer s software
products can be obtained by calling or writing Lazexr 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 a e r.
DISASM/65; 23.95 Keyboard +Plus :999.95 Z \
p—SOURCE (book): $19.95 Character Set +Plus 24.95 €Hﬁ§; =F
-G Capital 3
UNIX" Bell Labs. APPLE 11" Apple Computer, Inc. e AT 81720
CP/M™ Digital Research, Inc. ANIX™ Lazer MicroSystems, Inc. (714)735-1041
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PET Vet

By Loren Wright

With this issue of MICRO centering on
the 6809, it seems appropriate to cover
the 6809 aspect of the SuperPET in a
little more depth.

The SuperPET is a new computer
from Commodore, aimed especially at
the educational market. Included with
the computer are interpreted versions
of APL, BASIC, Pascal, and FORTRAN.
COBOL, and compiled versions of
some of these languages, are on the way
(at'extra cost, of course!). Also included
is a serial interface, which allows files
to be sent from the SuperPET to a
mainframe with the same interpreter.

SuperPET Architecture

The SuperPET looks just like an
8032 from the ocutside, but on the in-
side there are a few differences. Two
circuit boards are stacked on top of the
main board. The lower one includes the
6502 {moved up from the main board),
a 6809, and the circuitry for the serial
(RS-232C]| interface. The upper board
contains 64K of additional RAM. This
may be write-protected under either
switch or program control. There is
also a switch to determine on power-up
whether the machine is under 6502,
6809, or program control,

Since neither the 6502 nor the 6809
can address more than 64K, the extra
64K of RAM is divided into 16 banks of
4K, and a mechanism called ''bank-
switching'’ is used to put one bank at a
time into the $9000 block of the ad-
dress space.

The 6809 has its own processor-
dependent set of ROMs, just like the
6502 has its PET-BASIC ROMs. The
rest of the SuperPRT is shared — avail-
able directly to the current processor.
Address ranges $AO000-$E7FF and
$F000-$FFFF are processor-dependent,
while everything else, including the
bank-switched RAM, is available to
either processor.
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When the SuperPET is running one
of its interpreters, the 6809 is in con-
trol, the interpreter is stored in the
bank-switched RAM, and the user's
program is stored in the lower 32K of
RAM. Most people will use the Super-
PET in this configuration. However, it
is possible to use the SuperPET as an
8032, running Worderaft, OZZ, and
other business software. These pro-
grams do not utilize the extra RAM,
however, and it is unlikely that future
versions of these programs will, either,
The business market is supported by
the 8096.

You can also write your own 6809
programs using the included Assembler/
Linker package. The rest of this discus-
sion covers the features and use of this
powerful package.

The Waterloo Assembler/Linker

When the SuperPET is powered up
in the 6809 mode, one of the choices of-
fered from the menu is ‘‘development.”’
When this option is selected, another
menu is presented with the options:
asm, edit, linker, monitor, and quit.
Quit returns you to the main menu.

Editor

The first step is to create a source
file in the editor. This is the same
editor used by Pascal, FORTRAN, and
BASIC. It is basically a powerful line
editor, but PET-type screen editing and
a number of window commands are of-
fered. Tab stops can be set to help pro-
vide a suitably indented, structured
listing.

Figure 1: SuperPET Architecture
RAM
0

6502- ! 6809-
dependent 2 dependent
ROM Ak N ROM

A B A

B 5 B

C » 6 6 6 |t C

D 5 7 8 D
B 0 |- 1o 'E |
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<> 9
o"'
A e
/
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L_98 9519 | 9% (% |9 % |9

MICRO - The 6502/6809 Journal

71



PET Vet continued

Assembler

The assembler creates two files: a
list file, with the object code appearing
adjacent to the source, and the object
file. Because the 6809 code is generally
relocatable, the assembler does not re-
quire an ORG statement. The locations
of the resulting object files are deter-
mined in the linking process.

There are several ''stmctured’’ con-
structs available with the assembler:
IF...ELSE...ENDIR, GUESS...ADMIT...
ENDGUESS, LOOP...ENDLOOP,
LOOP...UNTIL, and QUIF (which may
be used within the other constructs).
The condition tested by IF or QUIF
may be any of the conditions tested by
the 6809's branch or long-branch
instructions.

The assembler also offers condi-
tional assembly, macro capabilities,
and a variety of pseudo-ops. Operands
may include Boolean expressions, as
well as addition, subtraction, multi-
plication, and division.

Linker

The linker receives instructions
from 2 command file created with the
editor. The command file includes the

program origin, the names of the object
modules, the names of any library files,
and the name to be applied to the exe-
cutable module. Bank switching, bank
sizing, and names of global variables
are also specified in the command file.

Monitor

To run your program, you must
enter the monitor and load the module
created by the linker. In addition to the
usual dump, save, go, load, and register
commands, there are bank, f{ill,
passthrough, and translate (=dis-
assembler). Additional commands set
and clear breakpoints for debugging.

Documentation

Like the other elements of the
Waterloo '‘micro-’’ software, the
assembler/linker is supported with a
reference manual. The first part con-
sists of a series of exercises that serve
more to familiarize you with the fea-
tures of the package than to reach 6809
assembly language. The remainder of
the manual is a good reference on the
various components of the package and
the programs included in the system
library.

Donald Cowan of Waterloo Univer-
sity has written a text on 6809

assermbly language programming. This
text is available from WATFAC
Publications Ltd., P.O. Box 803,
Waterloo, Ontario, Canada N2J 4C2 for
$10 (prepaid only). Some dealers may
also have this book available. The next
edition will be a bound book, while the
first two editions are intended to be put
into a three-ring binder. It is an ex-
cellent text for learning 6809 assembly
language on the SuperPET.

New 8096 Software

Most business software packages
available for the 8032 have now been
rewritten for the 8096. In addition, new
products are being produced, like the
“Silicon Office’’ from the creators of
OZZ. The package includes a versatile
data base manager that allows transfer
of data from one data base to another or
to the built-in word processor. There is
also a communications module, which
allows communication between '‘Sili-
con Office'’ installations. My brief en-
counter with this software left me truly
impressed. However, a package of this
magnitude obviously requires a much
more thorough evaluation. If “'Silicon
Office” (or at least its concept) is any
indication of the future support we can
expect for the 8096, then we will be
seeing some truly fantastic software.

AICRO

BETA 32K BYTE EXPANDABLE RAM FOR
6502 AND 6800 SYSTEMS
AIM 65 KIM SYM PET S44-BUS

*  Plug compatible with the ATM-65/SYM expan
sion cannector by uxing a right ungle connee-
tor (supplied).

»  Memory board edye conneetpr plogs into the
6800 544 bus.

e Connects to PET using an adaptor cable.

¢ Lises 45V onlv, supplied frism the host eorm-
puter.

o Full documentation. Asembled and wested
boards are guaranteed for one full vear
Purchase price is fully refundable i board is
returned nndamaged within J4 duve.

Asembled with 32K HAM.. ..., ... $349.00

& Tested  with 16K RANM..... ... 329.00

Bare board, manual & hard-tn-get parts... 99,00

PET interface kit. Conneets the 32K RAM board

W EIK BFONPET - . e vt vt $ 69.00

See our full-page ad in
BYTE and INTERFACE AGE

wabash

8" or 54 flexible diskettes certified 100% error
free with manufacturer's S-year limited warranty
on all 8" media. Soft-sectored in boxes of 10.
S available in 10-sector.

(Add 83.00 for plastic library cases)

8" cingle sided. single density ... £27.50
R single sided. double density. .o 35.50
K" dauble sided. double denvity. ... 45.50
317 singde sided. singde densits . 27.50

547 single sided. double density 29.30
§'single sided. double density, 10-sectorg a9 30

PAPER TIGER
PRINTERS

IDS 460G 9x9 Dot Matrix Printer ...

IDS S60G Wide Carriage Printer............ 1099.00
TERMINALS
ADDS Viewpoimt ..., . ... .. SS69 00
TRV FID- -~ .mr o -5 e e 375.00
Bkt 0 T S —— 679.00
TeleVadea 920C . 12800
TE1EWedlad O8O - ey oo s V39.00
8" DISK DRIVES
Shugart 80I1R.... ... .................. ... $399.00
NEC FDII60 (double sided) .. ...... . 569.00

DYNAMIC RAMS

4116 (2000y) ...
4164 (64Kx 1)

$23.00
SIR.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 gualified firms are accepted.
(Plcase allow two weeks for persona) checks to
clear before shipment,) Product availabilily and
pricing subject 10 change without notice.
INTERNATIONAL ORDERS: Add 155 1o pur
rhave price for all orders. Minimum hiyping
charge is 820.00. Orders with insufficient frunids
will be delayed  Exvess fiunds will be returned
with your order. Al prices are U.S, nuly,
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FOR YOUR APPLEII

Industry standard products at super saver discount prices

PARALLEL PRINTERS

C-ITOH 8510 PRINTER Vintually identical to
e the NEC 8023. Same electro-mechanica!

\\\‘ internals. The only difference is the name
' and the price. Specifications: ® 100 CPS

’ /  dot matrix printer e 80 column print—136
b characters per line e Tractor/friction feed
o 7 different print fonts included & 2K printer

buffer e Proportional spacing e Bit image
graphics and graphic symbols.

NEC & C-ITOH List: $800
Special Price with any other purchase . ..... $595

EPSON100PRINTER .......................-. $749

Z-80 CARDS FOR YOUR APPLE
MICROSOFT SOFTCARD. With CP/M® & MBASIC.
(List: $399) ....$289
NEW! ADVANCED LOGIC SYSTEM Z-CARD. With C/PM®.

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

(List: $269) ....$209
~NEW! U-Z-80 PROCESSOR BOARD (from Europe)
Software compatible with Softcard and
ALS Software. . ............ (List: $199) ....$149
WithCP/M®, . ........ add: (List: $75) ....... $49

NEW!ALS SYNERGIZER. CP/M operating package with an
80 column video board, CP/M*® interface, and 16K memory
expansion for Apple II. Permits use of the full range of CP/M®

software on Apple Il and Apple Ill.
(List: $749) ....$595

80 COLUMN VIDEO DISPLAYS
FOR APPLEII

SMARTERM.
(Not to be confused with SUPRTERM)

Software switching from 80 to 40 and 40 to 80 characters. 3 new
characters not found on the Apple keyboard. Fully compatible with
CP/M® and Apple PASCAL*. With lowest power consumption of only

2.5 watts.
(List: $360) ....$279

Add to above: $40

SMARTERM EXPANDED CHARACTER SET.

7"x 11" matrix with true decenders.

VRO 5.1 1415 2150 TS i S 53R $279

WIZARD .. ....ooooeeooee o) $269

MONITORS FOR YOUR APPLE

BRI 530 s 0 b b e $229
(]

suPER SPECIALS:

12 GREENMONITOR ... ..o, $139

12" BLACK & WHITEMONITOR ..................... $125

All equipment shipped faclory fresh. Manufacturers’ warranties included.
Please add $3.00 per product for shipping and handling. California: add

6% tax; BART Counties: 6%2%.

EXPAND YOUR APPLE II 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 ang 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 32K RAMCARD ................... $199
VERSAcard

Four cards on one! With {rue simultaneous
operation. Includes: (1) Serial Input/Output interface,
g)) Parallel Output Intertace, (3) Precision Clock/Calendar, and (4) BSR
ntrol. All on one card. Fully compatible with CP/M?* and
Apple Pascal®.

(List: $249) ....$195

JOYSTICK

Takes the place of two Apple Paddle Controllers.
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 Ii
HAYS Smartmodem . .......... ... . i $229
NOVATION AppleGat ...........coooiiiiiiiianin. $349

CENTRONICS COMPATIBLE PARALLEL INTERFAGE

Look out Grappler! From PROMETHEUS. For use with
N‘EW" Epson, NEC, C-ITOH, and other printers. Fully compatible
with CP/M® and Apple Pascal*.

only ....oovnvvnn. $69
With Screen Dump Graphics for EPSON printer, add ...

(415) 490-3420

NGC
“Th il ord ' !afsu”

342 Quartz Circle, Livermore, CA 94550
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- IMONEY BUSINESS

Beat the 1I.R.S.

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

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

The TAX BEATER can handle it all. From incomeé averag-
ing to loss carryovers to
dividends, alimony,
pension to special
exclusions. It's

perfect for the

average tax-

payer . .. indis-

pensable for

the financial
professional. It's =
so complete, so

logical that, es-

pecially in this in-

terim year of un-

usual tax revisions,

it can easily pay for

itself many times

over. Be ready for the

I.R.S. . . . with TAX
BEATER. the program

that's updated for the

1981 tax laws!

$129.85 on disk for
Apple II”. Complete with
thorough, easy to follow
documeniation.

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

* Apple 1115 a frademark of Appla Comgauier Inc
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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!

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

e ailable at
puter stores, or from:

DATAMOST

19273 Kenya St.
Northridge, Ca. 91328
(213) 366-7160
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GIMIX 2MHZ 6809 SYSTEMS

GIMIX offers you a variety of system packages inciuding systems that feature BOTH
MICROWARE's 0S-9 Level 1™ operating system and TECHNICAL SYSTEMS CON-

'ri. SULTANTS' FLEX™. Switch between these two predominant 6809 Disk Operating Systems,
t.‘ under software control, without the need to change PROMS, switches, or system configura-
< tion. System packages are also available for MICROWARE's 0S-9 Level 2 and TECHNIGCAL

A SYSTEMS CONSULTANTS’ UniFLEX™. You can select one of our featured systems or select

from our wide variety of system components to build a custom system {o suit your needs.

All systems include any required CPU Board oplions and are completely canfigured to your specifications  They do not inclzde
Oisk detves or lerminals See pages 4 and 3 for information on 5% " drives for instailation in tne CLASSY CHASSIS and/or 8
@isk drives anc cabinets Any combiration of 5% " anc 8" floppy cisk dnves. up lo four drives total, ¢an be used with systems
thas inciude controller (except UniFLEXYsystems which require 87" arives)

For infarmation and prcing an adgitional options see the approprizte pages af ths brochure or contact the factory,
56KB 2MHZ 6809 SYSTEMS WITH GMXBUG/FLEX/0S-9 SOFTWARE SELECTABLE
(INCLUDES: CLASSY CHASSIS, 6809 PLUS CPU Board. 56K Byte STATIC RAM, #43 Two Port Serial /O board w/cables, and...

with #58 single density disk controller (System#59) . ... .. ... o i $2988.59
with #68 DMA double density disk controller (System #49) .. .. ... .. il $3248.49
To substiiute Non Voiatile CMOS RAM wilh DAHCIY SACKUD. 80U . -1 - oot e v o e et e e s $ 150.00

128KB 2Mhz 6809 DMA Systems for use with TSC’s UNIFLEX or MICROWARE'’s 0S-9 Level 2
INGLUDES: CLASSY GHASSIS. 6809 PLUS CPU Board. #68 DMA Disk Controller, Two 64K Byte STATIC RAM Boards, #43 two
Port Serial 11O board wicables, (software not included. UniFLEX ™™ requires 8" disk drives) . ....................... $3798.39
To subsiitute {1 28KB of Non Vatitile CMOS HAM wiBiittery Back-UBadd « v v ve v i v i ittt e i $ 300.00
56 KB SYSTEM #29 This system can be used as the basis for a custom system to suit your special needs. {l includes:
CLASSY CHASSIS, 6809 PLUS CPU. 56KB STATIC RAM Board, and #43 TWO PORT SERIAL (/0 board wicables. You can add to
this your choice of Disk Controllers, Memory, /0, Software, etc. . ... ..o $2498.29
SO HZ version 0T ADOVE @O0 « - . .« o vttt ettt e daa e $ 30.00

The GIMIX CLASSY CHASSIS™
6800/ 6809 SS-50 BUS MAINFRAME
The CLASSY CHASSIS includes:

A HEAVYWEIGHT. ALUMINUM CABINET {18 wide x 21" deep x 7' nigh) painled in a pully colored,
durahie baked enamel firmish. The cabine! nolds our 6809 /6809 maoiter baard CV Ferro-resonant power supp-
ly. and kas provisions for mounling gne or two B'a  Fioppy or Winchester disk arives The vack panel Is punched
for 15 "D 1yne Mala ConNeCtors 125 pen) and has previsions fa7 two removabie Lannector piales that ase avaliable in
& vanely of conngctar sonlicurations. Cabinets are normalty sudpited with lwo blank plates uniess siher fypes ase
sequirea of specifiec Tne canimel includes a *ar anc verlilahon slols which cirecl cooiing alr over ine boards and
power sunply  The {ront pane! has 3 3 position, key iocking, power swilch thai permits the reset swilch to be lecked I
aul preveatiag accioeniai system resed, and & inree posion RESET/ABORT switch Optonai tiller piates are SUEFNTEYI: »
available 1or systems 1hat 3o not use the 5o~ anve openngs

The 6800 /6809 $S-50/C MOTHERBOARD includes:

This highly versatile motkerboard 1s easiiy reconfiqurec for a variety of 5800 and 6809. 55-50 and SS-50C bus conbigurations.
GOLD PLATED connsctors are usec throughout o insuse long Jasking elecirical contact za¢ proleclion against cos1osion

It Ras fifeen 50 pin siots. 8 DIP-swilen addressable 30 piri 170 slots, and a spetil 10 pin slot for the baud rate genetator boara. Tne fully buffered |70 plock can be ton
hgured for 4, 8, or 16 detoded addresses per slot, and is DIP-switch adaressable fo any 32 64, or 128 byle boundacy Extended adoress decoging (S5-50C) alows the 1/C
plock 10 be acdressed anywhere in the 1M byle adaress spdce.

The haud rate geseralar ooara provides ¢1 standard { 16X} baud rates, frem 75 10 38 4K, 1n 2 groups. Programming jumpers allow gasy setection of up 10 five paud rates
Tae five saud rate lines on the 50 pin bus ate easily disconneciad fram e 30 pin bus for use with $8-50C extencec 46ciessing of as user defined lines A slow i/0 circuit, for
the 6809 CPU. ¢an be used 1o generate an MROY signai whenever an §/0 siot is accessed (This ailows, for example, using PO Disk Controllers with a 2MH2. 6808 CPU).

All cata address. and ceniral lines are fully lermimnaled ana separated by noise reducing ground lines oa the battam of ihe ooatd

The 090" thick. doudle siaed P.C boara has 2 lull ground plane Faraday Shigld on the top side (o further reduce noise

The CV Ferro-respnant Power Supply features a custom designed for GIMIX to GIMIX specs Constant Yalizge. Ferro-resonant, faraday shielaed. translarmer thal provides
prown-out end ovesvollage prateclion and Dermits 1he system o oparate properly, even under acverse AC powet input conditions It also inclides an AC line filter and AC reso-
nant capacitor, 3 DO fidter capacnars, ano GIMIX unigue filter assembly board that flas a clamping lermsnai plack for easy wiring connectars. Tre power supply provides + &
volts at 30 Amps. -+ 16 Valts ai 5 Amps. and — 16 Volts &t 5 Amps; enough 10 power a fully icaded system gius the two 5% Disk drives. sncluding Winchester fypes, {hal can
be 1nstaited in the cabinel. All SUPDlY dutpuls ase hiltered and mdividuatly lused. The standard vers:or operétes aver an AG inpul fange 01 90 fo 140 Vaits. B0 Hz Export ver-
51065 are avadabie tor mpuls of 95 10 130 or 190 16 260 voits. 50 Hz.

CABINET, MOTHERBOARD, and POWER SUPPLY assembled, burnedin, andtested . . ............... $1198.19
50 Hz Export versions (specify voltlage) Add . .. - oo o $ 30.00
Please see page 7 far informaton on optional front pane! filler plales. disk regufalor boards, back panel connector plaies, and back pane! cable seis.

NOTE: (Juz o we INEX MAINFRAMES with 5 armves g andt GIMIX 8 DISK ETS wilht drves installed canndt B2 Srgped v UPS Al fme cosilens: wtt will &g these Systemis via LIPS with ihe oS dacxed
segaately o v g | collect will i dnwes instalied ® fhe cesitps ShIRGIng MelBod when toenns. Regaraiess ¢ the sauvag methac chasen all s 25¢emnied anc lesled s compiele unils belare shippmng
TO ORDER BY MAIL: SEND CHECK OR MONEY ORDER OF USE YOUR VISA OR MASTER CHARGE. Please ailow 3 weeks for personal checks o clear, U.S, orders add 85
handling il arder is under $200.00. Foreign orders add $10 handting if arder 1s under $200.00. Foreign orders over $200.00 will be shipped via Emery Air Freight COLLECT, and
we will charge no handling. All orgers must be prepaid in US. lunds Please aote fhal foreign checks have been laking about 8 weeks for collection so we would agvise wir-
ing money, of checks drawn on a bank account i the U.S. Our bank is the Cantinental Rlinois National Bank of Chicago, 231 S. LaSalte Siree!. Cnicago. L 60693, account
#73-32033. Visa or Master Charge also accepied.

Be sutir by 3¢ 30 00 !¢ each 502 puaver Supa'y whele resced

GIMIX Inc. reserves tne AIght 10 Crange pricing and DTEUC! specil:cations &l iy e watkioy! tunhes cotice — GIMIX® ana GHOST" ate registeres iracemars of GIMIX 1a¢. 211982 GIMIX tnc

GIMIX Inc. — 1337 WEST 37th PLACE « CHICAGO, ILLINOIS 60609 » (312) 827-5510 » TWX 910-221-40585
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GIMIX 6809 CPU BOARD for the $S-50 BUS

The GIMIX 6809 PLUS CPU is an extremely versatile board that offers the user a great many features
and options which make it an ideal choice for a variety of systems and applications.

s 4 PROM/ROM/RAM sockets for monitars and user sottware (up to 32K)

= PROM/ROM/RAM sockets ingvigaally jumper selectabie for single or muihple supply valtage
and 1, 2, 4 or 8K byte devices (Some FPLAS ao not suppor! 8K dewices)

* 1K byles cf scratchpad RAM

e 6840 programmable limer with provisions for external clock,
gafe and output conmectians

= Time of Oay Clock (58167} w/Ballery backup

* 9511A or 8512 Arithmetic Pracessor w/Jumper selectabie 2. 3. or 4 MHz clock speeds
(optional)

o FPLA acdress gecoang foc the 8 on card devices 4 PROM/ROM/RAM sotkets 58167,
9511A/9512, 6840, 1K scraicnpad RAM

*  Soffware switching of address configurations for the 8 on cara cevices [allows software swit-

ching between on board PRGM/ROM/RAM resident system monitors)

All fPLA decoded devices can be individually enabled/diszbiea

FPLA decoded devices are available tor DMA access

Exiended adaressing lor the FPLA decoded devites (can be disabled)

Soltware swacming between on ang oif board system monitors using exieaded addressing

Jumper se'ectable imerrupis for the 6840. 58167, and 9511479512

NMI input can be jumpered 16 the bus of o an external connector

BA & BS jumpe’ selectable for indepenaent or gatec operatian

User defingd latch output

Gola MOLEX conneciors 1nr frounle free cortact

88-50 and §5-500 compatible

Full DMA compabilties (works with any ol the 6809 DMA miethoas)

Full Slow memary sapabilities

Fully assempled, fested and burned in

s Any one of 3 memory managemenl techmigues can be used.
Siraight Bank Select
GIMIX Enhancea DAT w/software wrife prolect {optianal}
SWTPC compatible DAT Irequired for SBUG-E) (optional}
«  Software wrife protect in 4K tlocks, af 1he enlire agaress space {when GIMIX
enhanced DAT 15 installed)
e Jumper selectable processar clock speeds (1, 1.5, 2 MHz )
o Separate duffers for 1he 6809 and the on card cevices

LI I T T S S T I I Y

NOTE: GIMIX 6809 CPU BOARDS do not include 3 daud rafe geng:ator In systents Waf requie a Wind 12fe senerd. 1| musl be provicod psewnere The GIMIX G300, RS0 mairframs: 10chioss a 0aus (ale NERRTARY 2 by INOING: DAHL

2MHz6809PLUSCPU#O0S ... ... .. ... ... ... $578.05

The GEMIX 6809 PLUS CPU board has a varietv of other aptions that may be ordered at the time of purchase or added later. it is fully socketed to allow adding the follow-
ing options at any time.

GIMIX ENHANCED Dynamic Address Translation .. ... ... ... $35.00 SWTPC Compatible DAT (required for SBUGE) . ... ... . $15.00
1K CMOS Scratchpad RAM (1.5 MHz) SUBSIUHON. . . .~ . . ..\ oo 8 8.00
ARITHMETIC PROCESSORS
9511A (32 bit math w/transcendentals) d4MHz. .. ................$312.00 9512 (64 bitmathonly} 3MHz. . ....... .. ....$265.00

— 6800 MPU — DIP-switch EPROM addressing, Wuh """" 3224'03
— 4K EPROM (2708) compatible with most standard 6840 3288 05

_ 6800 monitors. o e = -
128 byte RAM Baud Rate

— 6840 Programmable timer optionadd .. § 30.00
(optional)

THE UNIQUE GIMIX 80 x 24 VIDEO BOARD

Upper and Lower Case with Descenders = Hardware Scrolling
Contiguous 8 x 10 Character Cells e X-Y Addressatle Hardware Cursor

IT IS THE ONLY VIDEO BOARD THAT GIVES YOU: a user programmable RAM characler generatar Custons
characler sets, up 1o 1?8 characters each, can be stored and loaded into the poard under sefiware central, from aisk lage. €lc
Tne ability to choose. under soltware control, 256 aisplayabie characters iram 384 availatle in thg 3 or boarg 12 EPROM and 1 RAM)
character generalors.

The abinty to givide the 256 dispiayable characters in1o 8 groups, according to bolh ASCII Code and i1 8 !els your pragram defer-
mine how Each geoup Is aispidyec. (Whick character generalor 1o use. and wnether it will na normal or inverse video. full or reduced
intensity or a combinatian cf these.)

GHOSTability: 10 place multiple hoards al the same agdress and access them individually wilhout affecting tne display of tne ather boards.
The ability to conlral all Yhese features, on he lly, fhraugh sattware.
w Fully decoaed, nccupies anly 2K of agdress space »x Fully sccketed — Gold bus connectars. « Assembled, Burned in, and Tested at 2MHz

Deluxe Version with RAM Character Generator . . . $458.76 Without RAM Character Generator . . . $398.74
* 50 Hz Versions Available *

Versions of GMXBUG-90/FLEX and 0S-9 that use the GIMIX 80 x 24 VIDEO BOARD in place of a serial
terminal are available. These versions require a user supplied video monitor and parallel ASCII

keyboard. Gontact GIMIX for more information. EImIch.

Also Available: For Use with Master Antenna Systems, 1337 WEST 37th PLACE

CHICAGO, ILLINOIS 60609
Our 64 or 32 x 16 Fully Interlaced, Uppercase Only, Video Board . ....... .. .. .. $198.7 (312) 927-5510 » TWX 910-221-4055
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2MHz 64K BYTE STATIC RAM BOARD $638.67
for 6800 and 6809 systems using the SS-50/SS-50C bus

Also available. ..

HBK . oot o5 ami. AL | die b aeiEee s $578.57
E R AR A N e I I e e e $518.47
1 P P P T WA TR Y =] == - L $398.37
AR T il el i AR e g b L . i $348.27

All versions have gold bus connectors and are fully socketed, assembled, burned in, and tested.
Versions with less than 64K can be expanded at any time by adding additional RAM chips.

FEATURES:

« ADDRESSABLE in two 32K sections with separale regular and extended address decoding for each section. Each section can be addressed to any 32K
boundary in the address range (1M Byte with extended addressing). Each 32K seclion is divided inta four 8K blocks that can be individually enabled or
disabled. Disabled sections do not occupy address space.

& FULLY STATIC MEMORY does not require complicated refresh timing or clocks for data retention, Compatible with any ot the 6800/6808 DMA technigues.

+ GUARANTEED 2Mhz. OPERATION uses high speed (200 ns.) memory with no wail stales or clock stretching required.

x LOW POWER NMOS RAM requires less than 3/4 AMP (750 ma) typical at 8V, for a fully populaled 84K board.

Also available. ..

NON-VOLATILE 64K BYTE CMOS STATIC RAM BOARDS with BATTERY BACK-UP
With all the versatility of the above boards... PLUS'

% NON-VOLATILE MEMORY witn built in battery back-up. Retains data even with sysiem power
removed. Wiih the battery fully charged, data remains intact for a minimum of 21 days.

= ULTRA-LOW POWER CMOS RAM requires less than 1/4 AMP (250 ma.) typical af 8V for a
fully populated 64K board.

+ LOW BUS VOLTAGE DETEGTION inhibité memary access during power up and power down
to prevent false writes 1o the memory,

* WRITE PROTECT SWITCH peraits 1he entire board 1o be write protecled for PROM/ROM

emuylation and software debugging.

64K..$798.64 — 56K.. $728.56 — 32K..$518.36 g —
All above RAM Boards are guaranteed for 2MHz operatton.

16 SOCKET EPROM /ROM /RAM BOARD

WITH EXTENDED ADDRESS DECODING
For Use With: Existing SS50 Systems and SS50C Extended Address Systems

FEATURES: Up to 128K on a single board (using 8K devices)
Can be used with 2, 4, and 8K 24 pin, 2716/2516 pinout, single supply voltage EPROMs and most pin-

ompatlble ROMs and statlc RAMS.
! e Device sizes and types can be mixed on the same board
s 2 separate 8 sockel seclions
DIP-switch selection of base address for each section
Individual address decoders for each section, including extended address decoding
Bi-polar PROMS for address decoding allow mixing of device sizes within a seclion
Separate stow memary generation for each section. (6809 only)
o Each sockel is Jumper programmable for device size and type (2. 4 or 8K PROM/ROM/RAM)

e Fully Bulfered ¢ Fully Socketed e (old Bus Connectors $238 32
SR PROBEBOARD & w105 8 08550505 s ba vy o 0 o et B b $98.34
o Holds eight 2708 or 2708-compatible ROMS. ¢ Gold Bus Connectors

a DIP-switch addressable to any 8K boundary.

HIGH RESULUTION BIT MAP GRAPHICS BOARD SET

FEATURES: — 512 x 512 Dot resolution  — A board set consisting of the Graphics Controller Board and the Screen Memory Board (32K of
memory) — Does not tie-up the processor of system bus far screen refresh — Occuples 8K of address space plus 8 bytes for control ports
— Separate DIP-switch selection for screen memory and control port addressing — GHOSTability allows multiple boards to be placed at the same ad-
dress and be enabled/disabled under software control  — Extended address decading for SS50C extended address lines

ASSEMBLED BURNED IN AND TESTED . . . ..ottt e e $996.77

NOTE: This Graphic Board Sel requires a high resolution video monitor such 3s the MOROTOLA M4408 wilh a 30KHz horizontal scan rate.

Elmlxm 1337 WEST 37th PLACE » CHICAGO, ILLINOIS 60609 ¢ (312) 927-5510 = TWX 910-221-4055

NO. 47 - April 1982 MICRO - The 6502/6809 Journal 77




GIMIX DMA DOUBLE DENSITY
DISK CONTROLLER #68

The GIMIX DMA (Direct Memory Access) DISK CON-
TROLLER has the capabilities needed to realize the full
potential of todays sophisticated multi-user/imuftj-tasking
operating systems such as 08:9™ and UniFLEX™.

HIGH SPEED using bi-polar logic DMA circuitry for
guaranteed operation at 2MHz. DMA transfers take
place at full bus speed using 6809 cycle steal DMA.
Once the required parameters are passed to the con-
troller and DMA transfer is initiated the processor is
free for other tasks. Interrupts can be generated to
indicate the completion of the transfer.

SINGLE AND DOUBLE DENSITY data storage on any combination of 5% " and 8" floppy disk drives; single and double headed,
single and double track density, up to 4 drives total.

LOW ERROR RATES are insured by a data recovery circuit (data separator) and adjustable write precompensation circuitry for
drives that require precomp. Separate precomp adjustments are provided for 5% and 8" drives.

ADDRESSABLE t6 any 8 byte boundary in the address space (1M byte when extended address decoding is used). The board
occupies only 8 bytes of address space.

EXTENDED ADDRESSING control using the 8S-50C extended address lines. Control of the extended address lines allows the
board to perform DMA transfers to and from any address in the 1M byte address space.

FULLY BUFFERED with separate 5%" and 8” output buffers and schmidt trigger input bufters for the disk drive signals.

The DMA controller leaves the processor free to perform other tasks once the transfer is initiated. unlike programmed |/0 disk controllers which require
fuli time vse of the processor during data transfers to and from disk.
_ This is extremely imponant in a muiti-user/multi-tasking enviranment as the processor can perform other tasks such as console 1/0 while a disk transfer
iS in progress.

#68 fully assembled, burnedin,andtested . .. ... ... ... ... il il $588.68
GIMIX DOUBLE DENSITY PIO DISK CONTROLLER #28

The GIMIX DOUBLE DENSITY PIO (PROGRAMMED 1/0) DISK CONTROLLER is a versatile floppy disk
interface for use in 6809 systems on the $5-50 or SS-50C bus. The board physically occupies one siot
of the 30 pin 1/O bus.

» Double the unformatied storage capacity of single density controllers

Single and double density operation

Phase lock data recovery circuit (data separator)

Adjustable write precompensation (precomp)

Controls up to four 5% drives

Controls single and double headed drives

Designed to meel the data hold-time requirements of the Western Digital 1797 floppy disk
conteoller 1.C.

The GIMiX DOUSLE DENSITY Pi0 DISK CONTROLLER is ideal for systems that require greater data storage fnan that pravided
by single density controllers, without increasing the number or type of drives. In most cases existing 6809 systems can de
upgraded by adding only 1he controller and the appeopriate operating system software

#28 fully assembled, burned in arid tested . . .................... $298.28

GIMIX 5/8 DISK CONTROLLER BOARD #58

The GIMIX 5/8 DISK CONTROLLER is a versatile floppy disk interface for use with both 6800 and
6809 systems on the $8-50 or S8-50C bus. The board physically occupies one slot of the 30 pin 1/0 bus.

¢ Hardware and software compatible with existing disk controllers (SWTPc DC-1, DC-2 and DC-3)
s Controls up to four 5% drives in 6800 systems

» Controls any mix of 5% " and 8" drives, up o (our drives total, in 6809 systems

s Provides for double headed drives

e Synchronous data separator for data reliability

+ Designed to meet the data hold-time requirerments of the 1771 floppy disk controller .G.

The GIMIX 5/8 DISK CONTROLLER is ideal for a variety of apphications including the replacement af contrallers in exisiing systems. As a
replacement & can provide the added advantages of a daia separator, douhle headed drive capability. and in 6809 syslems tre adiiity 10
use 8" drives. Double headed crives anc 8" operation may require appraphate operating system software

® 6 » « o

458 fully assembled, burnedin, andtested . .. .................... $226.58
ALSO As above, but for 5%’  drivesonly . ... ... ... ... $198.48
AVAILABLE: As above, but without 1771, tested, not burnedin .. ... ... $158.38

NOTE: When ordering disk controllers please specify the make and model of the drives being used.

5" DRIVES INSTALLED IN GIMIX SYSTEMS with all necessary cables

SINGLE DENSITY DOUBLE DENSITY
Formatted |Unformatted| Formatted [Untormatted
40 track (48TPI) single sided 199,680 250,000 341,424 500,000 |2 for $700.00
40 track (48TPI) double sided 399,360 500,000 718,848 1,000,000 |2 for 900.00
80 track (96TPl) single sided 404,480 500,000 728,064 1,000,000 (2 for 900.00
80 track (96TPI) double sided 808,960 1,000,000 1,456,128 2.000,000 |2 for 1300.00

78

CHART SHOWS TOTAL CAPACITY IN BYTES FOR 2 DRIVES.
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SOFTWARE AVAILABLE FOR GIMIX DISK SYSTEMS

GIMIX VERSIONS OF TSC’s 8809 FLEX operating systems are available for all three GIMIX disk controllers. They fully support all the
features of each controller and are software compatible with other versions of FLEX. GIMIX FLEX includes a disk FORMAT program
that allows the user to pick the number of tracks to format, single or double sided disks, and where appropriate single or double
density. It also supports both single (48 TPl and double (96 TPI) track 5% " drives and allows 80 track (96 TPI) drives to read, write, and
format 40 track (48 TPI) disks. FLEX is single user and limited to 56K8 systems.

Spacity controller and type of drive: 87 0r 5" 40 Or BOrACK . . .. ..ot e s $50.00
NOTE: FLEX requires a system monitor (e.g. GMXBUG or §-BUG E). When used with a SWTP CPU and S-BUG E and the GIMIX #68 DM.
CONTROLLER, the GIMIX BOOTSTRAP PROM is also required.

GMXBUG 09 includes advanced debugging capabilities as well as utility and memory manipulation routines. The standard terminal
based version can be upgraded to video based for use with the GIMIX 80 x 24 Video board by changing the bootstrap PROM to the
Video/bootstrap Prom. It can be used with either GIMIX DAT or SWTP DAT, but they are not required.

Price includes PROMSs, Manual, and Source listing (Speclfy DAT) .. . ...t $68.85
Video/bootstrap or Bootstrap PROM only (included WIGMXBUG) & - oo cvteier et ae e m e e $30.00
GIMIX' versions of MICROWARE’s OS9 Level 1 are available for all GIMIX disk controliers. 0S-9 includes PROMS and Disk.
Microware's 0S-9 Debugger is also included. Level 1 is multi-user, but limits user to 56KB Specify controller and type of drive: 8", or
T W Tok |l - O o P T 1 P R IO R = SN ) ISR PP RIS L $195.00

« SYSTEM SPECIAL % GIMIX offers you GMXBUG/FLEX/OS-9 selectable under software

control. See System prices elsewhere in this brochure.

UNIFLEX is avallable for GIMIX Systems using the GIMIX 6808 CPU board and the #68 DMA Controller with 8" drives. It re-
quires a minimum of 128K8 of RAM. A signed license agreement with TSC is required before shipping. The SWTP DAT parts
must be Installed on the GIMIX CPU.

UNIEEEY S i o tiniis 5 st g $550.00 GIMIX boot PROMforUNIFLEX . . ........ .o $50.00
MICROWARE’s 0S-9 Level 2 requires a minimum of 128KB of RAM. The GIMIX DAT parts must be installed on the GIMIX CPU.
GIMIX versions of Level 2 also include the DebDUGGEr (To be available SDON) - « - v« vuennn s oo $495.00

A WIDE VARIETY OF LANGUAGES AND OTHER SOFTWARE IS AVAILABLE FOR THESE 6808 DISK OPERATING.SYSTEMS
FOR MICROWARE's 0S-Q LEVEL 1 & 2:

Macro Text Eitor . ... ......... .........$125.00 CISCOBOL. .........................-$895.00 0S-9 PASCAL. . . .. Ceeiea........5400.00
0S-GASSEMDIEr . .. ... e 125.00 Forms20ption. ......................200.00 0S-9C Compiler (Availadle Soon) ..., .......400.00
BASICES . o, e B R - - - - BB 195.00

FOR TSG's FLEX

6809 Native-Code Pascal Compiler. ......... $200.06 Sort/Merge ........................ .S 75.00 Standard Basic Precampilec. . ............ § 50.00
o L) e W L R P e T Y T 75.00 6809 DebugPackage.................--... 75.00 Exiended Basic Precompiler. ... ....... ....50.00
Extended Baslc . ... ... ... ...... .. ... ... 100.00 6809 Diagnostics Package . ................. 75.00 6809 FLEX Utitities . .....................75.00
Text Processing System . . .............. ... 75.00 6809 Assembler. ... ........... ........50.00 68000 CrossAssembler . ... ...... ....250.00
Text EQiing System . .. ... 50.00

FOR UNIFLEX 1 Year Maintenace Included on all Uniflex Prices.

UniFLEX Operating System (6809). ... ...... $550.00 UniFLEX Sort/Merge.................... $150.00 Fortran 77 (requires relocating assembier) $350.00
(171 GG 2 ) M e Lear I N ——— 200.00 UniFLEXPascal .. ..............covnnn. 300.00 6809 Relocating Assembter & Linking Loader .. 175.00
UniFLEX Basic Precompiler ... .. ...........150.00 UniFLEX 68030 Cross Assembler.. ... ...... 300.00 Fortran & Relocating Assembler (pkg. deal). .. 450.00
UniFLEX Text Processor. .. ........cco.vuas 150,00 Enhanced Printer Spooler. .. . .. vvv.e--....150.00

¢ Campiler (Requires relocating assembler, available soon) . ......... ... ... 400.0 ¢ Compiler & Relocating Assembler . .......... ... 500.00

The above software Is from MICROWARE and TSC. Numerous offerings of languages (e.g. C, PASCAL, FORTH), utilities (e.g. spelling
dictionaries, cross assemblers, disassemblers) and application packages (e.g. word processing, data base management, accounting),
are available from many other software houses.

8” DISK CABINET and POWER SUPPLY. The cabinet features the same quality,
styling, and finish as the GIMIX MAINFRAME and mounts two standard size 8” floppy
andlor winchester disk drives. It will also holg 4 thinline 8" floppys or a combination of 2
thinline floppys and an 8" winchester.

To provide an easy means of controlling the power to an entire system from one switch,
{hree accessory outlets, one for the computer and two for peripherals (terminals, printer,
etc.), are provided. The back panel mounted power switch selects elther OFF, ON, or the
AUTO mode. In the AUTO mode, the power supply and two of the accessory outlets are
controlled by the computer (or other device), connected to the third accessory outlet.
When the computer is turned on or off, the cabinet senses the presence or absence of
current flow to the computer and turns itself and the other accessory outlets on or off. Circuitry is also provided 1o turn AC drive motors
ON and OFF under computer control. A built in fan with a washable air filter provides cooling for the power supply and drives. The back
panel is punched for 4 connectors (two 50 and two 20 pin) for connections between the cabinet and the computer.

The power supply uses a constant voltage Ferro-resonant transformer for reliability and protection against brownouts and power line
noise. It provides +5 Volts at 8 Amps, +24 Volts at 8 Amps, and —5 Voits at 750 Ma. continuously; with ample surge capacity for
drives that require higher starting currents. The supply has two separate 24 V. outputs that can be sequenced to delay starting of the
second drive until the first is up to speed.

All units are fully assembled, burned in, and tested.

8" DUAL DRIVE DISK SYSTEM: includes two double sided 8” disk drives, cablnet, power supply, and all necessary cables to connect 1o
$

a GIMIX MAINFRAME or controller (see shipping noteS onpage8) . .. ..o v ottt e a s e see s 2698.68
8” DISK CABINET ONLY: includes power supply and AC & power cables Note: Because different drive modelis require different AC
& DC connectors, be sure to specity the quantity and model number of the drives being used whenordering-. . .............. $848.18
For50 Hz Export power Supply, 8dd . . . .« .o v ottt et it an s g e s $ 30.00

DRIVE CABLE: for 8" floppy drives includes connectors for the disk drives and a back panel connector for the 8" disk cabinet.
WIED 2 HVE COMMBCEOTS . « « « - o ot e et s ettt e e s e aa s s dnaam e s s a g g s e s M e d s ey

WItH 4 GTIVE GOMMBOIOIS . & - o s e e et te e e e o et st e e e e e et na e s n e w b s b s i aear s g s R el a R e b $67.84
MAINFRAME CABLE: for use with the above cable; to connect the disk cabinet to GIMIX MAINFRAMES and disk controllers . . . $45.81
8” FILLER PLATE: used whenonly onedriveisInstalled . . . ... ...o.oiur i $14.83
BIMIX” ang GHOST®  are regrstered Iragemarks of GIMIX Iac  €11982 GIMIX Ir¢ FLEX ang UNIFLEX are trademerks ¢! Technical Systems Consutants (08915 2 racema‘x of Miczoware Systoms Co Inc

No. 47 — April 1982 MICRO - The 8502/6809 Journal 79



GIMIX 2MHz INPUT / OUTPUT BOARDS

SERIAL INTERFACE BOARDS Al GIMIX serial interface cards use the versatile 68B50 programmable ACIA
that provides software control over: number of data bits, parity, stop bits, and interrupts: plus a full set of error
and status flags. They all feature RS-232 compatible input/output with RTS, CTS. and DCD handshake signals.
The GIMIX SINGLE PORT serial interface also has 20 Ma. current loop output for use with GIMIX RELAY DRIVER
BOARDS, teletypes. etc.

Al serial boards have gold plated. header type connectors for corrosion resistance and reliable operation.

PARALLEL INTERFACE BOARDS Al GIMIX parallel boards use the 6821 PIA for compatibility and versatility.
Each 6821 provides two 8 bit ports with a variety of handshake and interrupt generation modes.

Optional cable sets are available to provide 25 pin D" type data connectors for back-panel mounting.

SINGLE PORT SERIAL INTERFACE TWO PORT PARALLEL INTERFACE CARD
(Forthe 30 pin 1/0BUS) .. .......ooovieen... $88.41 (Forthe 30 pin bus): .. ...............c..oo.. $88.42

DIP-switches provide full contrat over |/0 ard handshaking cnnhgurauon EACH PORT HAS:

easily accessible. no soldering necessary for: o + Eight data 1/0 lines —
fulty bullered, with
Schmidt-1rigger nputs
for high noise immunity

» DIP-switch seleclion, of
gither irpul or ouiput

« Its own buffsred input

* RS-232 or Current Loop select

* One of five baud rates or an exiernal clock

* Optional connecticn to the Intercup! Reques! line
* Querride of the DCD and CTS modem control signals *

On-card reguialors for +5, + 12. ana — 12 volts provide handshaking line
power at ithe conaector tor modems, cassette inferfaces, elc. » Its own bulfered output handshaking ling Inal is strappable for input.
. DIP-swifches for connecting to tne interrupt Request or the Non-Maskable
RS:232 and curzent loop drivers and recevers keep outpu! from the GIMIX Serial Inerrupt lines.
Intetface powerful 2nd tlean, » Ils own professional-quality gold-ptated header connecior
» Gaid Bus Connectors
OTHER FEATURES (NCLUDE: + Its own DIP-socket for connecting 10 boards that need an external 8-dil cs
Modem Canirol Signals — has data carrier deiect and clear 10 send inpuls. output port such as the GIMIX Opto board.
* Casselte Interface Control — has a diode-protected external clock input ang a + On-card reguiators for +5 and - 12 volts provide power at the connectors for
sepatate ciock output. * Secondary RS-232 input and outpul channels keyboards, tape reaers, etc
" Current loop Input and output  * Reader Control output  * Request 1o send cutput
2 PORT SERIAL INTERFAGE (for the 30 pin1/0bus) ... . .......... $128.43

Solderless jumpers provide easy selection and changing of options.

FEATURES:

o 2 separale RS-232 ports (wilh handshake) on a single board

e Jumper programmable connector pinouts Jor easier connaction 10 exiernal devices. (Connactor can be
programmed as DCE or OTE)

o Provides direcl plup-in of standard RS-232 connectors when used with optional GIMIX cable sets.

o Indivigual haud rate and interrupl select jumpers for each port. k

o Seleciable lor use with 4, B, or 16 addresses per slot. hiik

8 PORT SERIAL BOARD 8 PORT PARALLEL INTERFACE BOARD
(Forthe 50 pinbus). .. ......oooveeeneon.. $318.46 (Forthe 50 pinbus).........................

The GIMIX 8 PORT SERIAL INTERFACE has 3 header * Eight 8 bit parallel poris on a single boarc
type connectors for external connections. The center | Four 6821 ’F"AS

connector provides Transmit Data, Receive Data, and . 2;2:2 sﬂgﬁ;"g,;‘;'ﬂ"t‘;g:‘[hu”e,ed)

signal grqund for all 8 poArtsA The outer 2 connectors . gyiy in intesrupt generator outpuls 1 secong ar |
each provide TX, RX, and signal ground as well as the 3 minute Interrupts

handshake lines RTS, DCD, and CTS for 4 ports. * Occupies 16 bytes ¢f address space
FEATURES * DIP-switch addressable to any 16 byte poundary

* 8 separate RS-232 ports (with handshake) on a single 50 pin board
* Extended acdress decoding tor the SS50C dus CABLE SETS FOH ALL ABOVE BOARDS oo oea $22.99
Cable sets include: Ribbon cable with a matching connector for the

" Qccupies only 16 bytes of adoress space PR <
OIP-switch addressable to any 16 dyle boundary I/O board, a 25 pin "D" type data connector for back panel mounting,

* Indwidual DIP-swilch selactable baud rates and interrupts for each port and mouniing hardware.
* On board buad rate generalor for baud raies frem 75 10 38.4K baud {Please specify which board when ordering cable sets)

GIMIX UNIVERSAL SYNCHRONOUS & ASYNCHRONOUS SERIAL /0 BOARDS. this 30 oi board is availabie in three

versions: with 3 68B50 ACIA, a 68852 SSDA {Synchranous Serial Data Adapler) or a 68B54 ADLC (Advanced Data-Link Cortrolier). Conirol logic is provided for loop
mode operation of the 68854 ADLC. All three feaiure jumper selectable RS-232C or RS-423 (singie-ended), or RS-422 (Ditterential) line drivers and receivers for the

Receive dala. lransmit dala, external clock. and handshake signals. External connections can be made thsough

the 26 pin header at the 10p of the board or, when used with an optinal GIMIX cable set. a 25 pin *'D"" type data GI“‘IXInc

connecior. The jumper progsammable 1/0 connecter pinouts can be arcanged to suil a variety of interface 1337 WEST 37th PLAGE
configusations. CHICAGO. ILLINOIS 60609

with 68B50 ACIA ($244.50) with 68B52 SSDA ($254.52) with 68854 ADLC (3268.54) {312) 927-5510 » TWX 910-221-4055
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Control 31 Separate
AC Circuits (20 amps max. ea.)

RELAY

DRIVER BOARDS
FOR A.C.
POWER CONTROL —

4 Boards (124 relays) can be con-
nected to one 20 ma. current loop. Each
board controis 31 G.E. RR8 relays.

Use multiple serial ports for additional groups of
124 relays.

SIMPLE TO CONNECT Only two pairs of wires coming from your computer are needed for each set of four Realy Driver
Boards, these wires may be the standard telephone type.

REMOTELY LOCATABLE. Relay Driver Boards can be conve-
niently located for A.C. power distribution — away from the
computer and other Relay Driver Boards. The board operates
in either the active or the report mode, as specified by the
computer. In the active mode, the board interprets the 8-bit
data received as a command to turn on or off & particular

If the on-board UART detects a transmission error, such as in
framing, parity, or overrun, no relays are activated and no
status scan occurs.

Clamping terminal blocks for wiring simple SPST-N.O.
momentary contact remote switches {0 individual relays or
groups of relays, both on and off, provide manual! control as
in a normal low voltage switching system, even without the

relay. Following abrief interval to allow the selected realy 10
operate, the board senses that relay's status (on or off). 1f the
status is other than expected, the computer takes
appropriate action, as determined by the program. A com-
mand received in the report mode has the same results, ex-
cept for relay activation. This allows the mode to check relay
status at any time.

RELAY DRIVER BOARD ACCESSORIES

MOUNTING BRACKET « custom designed to hold a Relay
Driver Board and 31 relays. The bracket (26" x 8% x 4") and
transformer will fit in a standard electrical cabinet (extra room
needed for wiring) creating a neat and easily installed system.

TRANSFORMER # 2 Amp., 24 volts. Custom manufactured
to our specs for powering a Relay Driver Board and 31 G.E.
RR8 relays.

PRICES
RELAY DRIVER BOARD ONLY ... oo, $488.86
tr V1 S Ry C S o $ 38.21

OPTO-BOARD FOR REMOTE SENSING

Links any computer to 34 Outside-World Signals safely

Inputs isolated to 1500 volts

Perfect for detecting closure of switches and relays

Built-in Debouncing.

Signals may range from 5 to 24 volts D.C.

Can detect signals sent by devices such as wall switches. hidden
floor switches, electric eyes, alarms, smoke detector. thermostats,
and a multiplicity of other applications.

computer. In event of power failures, the relays wili remain in
the same state that they were in when power is restored.

DATA rates up to 1200 baud, allow operating up to 120 relays
per second on each port.

COMPACT — Only 24" x 5"

Distances and operation of boards ang relays are dependent
upon wire length and gauge, and type of transtormer.

G.E. RR8 RELAYS * 24 volt, split coil, mechanical latching
type. Once ON they stay ON (drawing no current) until they
are powered OFF, and vice-versa. Each relay can handle 20
AMPS for switching lights, motors, machinery, etc. up to 277
V.A.C. — UL listed.

TRANSFORMER . . ...\ $ 14.24
RELAY DRIVER PACKAGE .. ............ ... ... .. $1083.08
(flelay Driver 3oarc. 31 AA-8 Relays. Brackel ant Translormer)
................................. $348.85

All switch ports are constantly scanned by an on-board circuit.
No processor time is required. A builtsin memory buffer saves up
to 64 closed-switch signals. permitting the processcr to compiete
lengthy lasks between interruptions,

FULL HANDSHAKING LOGIC:

DATA READY output DATA ACCEPTED input

BUFFER FULL outpul RESET input

ALL OUTPUTS ARE BUFFERED AND TTL COMPATIBLE

PARTS AND CABLE SETS FOR GIMIX BOARDS AND SYSTEMS

BAUD Rate Generator Board $88.93
GIMIX doubie disk regulator with two 4 amp regulators

to provide power for 5" drives 68.22
Filler plates (when no 5™ drives are used), 2 required. ... 14,92

MissingCycleDetector. . .......cooviii . 38.23
8" Disk Cable and Back Panel ConnectorSet.......... 29.25
B Dok aD eS8 . . . 58 - b a e s =l B e s o B 44.26

GIMIX 50 PIN PROTOTYPING BOARD

» Double sided with plated thro holes and gridded power and ground lines.
* 16 rows of pads on.100 x .300 centers; up to 72 fourteen pin ICs.
¢ Accepts standard 6. 8, 14, 16, 20, 24, 28, and 40 pin DIP devices.
* The entire top edge has pads for .100 x .100 header (ribbon) connectors,

With gold bus connectors and heat sinks — unassembled .. ............... ... ... ..

5" Bigk Cal@Sel. o v s imptgms s somme cnrgmoypmes $34,96
110 Cable Set, each (specifyboard) .................. 2295
GIMIX2"DRingBinder. ... ... ... ... s 3.00
GIMIX3"DRingBinder.............ooiiiiiann 12.00

OPTIONAL Back Panel Connector Plates for Mainframe
Choice of. Blank; SO-233; BNC; 20 & 50 Pin Header;
34 & 40 & 50 Pin Header. Connectors not included. . . ... 8.60

e Pads for solder connections or .100 center headers on all 50 bus lines,
o Accepts 4 T0-220 requlators; 2 on the «+ 8V & 1 ea, on the +/— 16V lines

« Provisions for decoupling caps distributed throughout the array.
e Can be used with wire wrap, wiring pencil, solder wiring. efc
.......... ........5$56.66

INC.
Elmlx 1337 WEST 37th PLACE < CHICAGO, ILLINOIS 60809 < (312) 927-5510 « TWX 910-221-4055
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IF YOU CONSIDER THE PRICE, COGNIVOX AT $249 IS THE BEST

BUY IN VOICE /0.

IF YOU CONSIDER THE PERFORMANCE, YOU WILL BUY IT.
BECAUSE COGNIVOX OUTPERFORMS ALL VOICE INPUT OR OUTPUT

PERIPHERALS FOR THE

AT ANY PRICE.

COGNIVOX VIO-1003 is a state-of-the-art
Speech Recognition and voice output peripheral
for the APPLE 1f computer. It cnables the APPLE
to recognize words or short phrases spoken by the
user and it can talk with natural sounding voice.

SPEECH RECOGNITION

COGNIVOX recognizes words (such as “one.”
“enter,” ete.) or short phrases (like “total
amount,” “vet weight,” etc.) from a vocabulary
of 32 entries. The vocabulary entries are chosen by
the user o suit his application. Then COGNI-
VOX is “trained” to the vocabulary by repeating
each entry three times into the microphone under
the prompting of the system.

During training, COGNIVOX analyzes the
voice of the user and compresses all the important
information in each entry into 48 bytes of data
called the reference pattern. When training is
complete, words spoken in the microphone are
similarly analyzed and the resulling 48-bit pattern
is compared with al) the reference patterns to ob-
tain a best ratch.

The power of COGNIVOX is derived from pro-
prictary pattern generation and pattern matching
algorithms that allow quick and easy {raining and
give u recognition accuracy equal to much more
expernsive nnits,

Vocabularies larger than 32 wards are possible
by swapping reference patterns in memory using a
key word, for example, “change vocabulary.” Or
the swap can be perfortned under program con-
trol.

VOICE OUTPUT

COGNIVOX can talk with a vocahulary of 32
words or short phrases. No restrictions are placed
on the vocabulary which can be programmed
simply by saving the words into the mierophone.
The speech waveform is then digitized using a
data compression method and stored in memory.

When voice ontput is desired. the sclected word
or phrase is reconstricted and played back using a
built-in speaker/amplifier. A jack is also provided
that allows conunection to external amplifiers or
speaker.

This method of voice output offers two very im-
portant advantages: First, the user has full control
over the selection of the vocabulary and the type
and tone ol voice. Second, the voice output is nat-
urally sounding human speech which is pleasant
and easy to understand. These features are not
available in most other voice output devices in the
market.

The voice output and speech recognition voca-
bufaries are independent of each other and can be
differenit. Thus it is possible to establish a dialog
with the computer,

USING COGNIVOX

COGNIVOX is designed for extreme ease of
use. 1t is a complete system, {ully assembled and
tested, inefuding hardware in an instrument case,
thicrophone, power supply, cassette with software
and nser manual. It plugs into the game /O port
in the APPLE ard does not use up the valuable
periphera) slots.

Software provided with COGNIVOX include
demonstration programs and two vaice operated,
talking video games. All programs are unprotect-
&d o that the user can examire and modify them.

An optional diskette for DOS 3.3 includes all
cassette software plus disk facilities to store and
retricve vocabularies on disk.

Adding voice 1YO to your own programs is very
simple. A staternent in BASIC i alt that is needed
to either recognize or say a word. Complete in-
structions on how to add voice to your programs
sre piven in the manual.

APPLICATIONS

COCNIVOX adds a whole new dimension to
man-computer interaction. It can be used for data
and comnand entry when hanads andror eves are
busy. As an educational tool. As an aid to handi.
capped. As sound effects generator. As a tele-
phone answering machine. As a talking caleula-
tor, or talking clock.

The list is endless. With a BSR homre cortroller
interface it can be used to control by voice ap-
pliances and lights around  the house. With an
TEEE 488 interface card it can be used to control
by voice instruments, plotters, test systems. And
all these devices could talk back, saying their
readings. alarm conditions, even their nume.,
Finally. COGNIVOX is a super toy, a fascinating
device to play with. Imagine an adventure game
that talks to warn you of danger and listens to
vour commands!

ORDER COGNIVOX TODAY

To order COGNIVOX by phone. call us at (805) 685-1854, 9AM to 4PM PST. Monday through Fri-
day, and charge it to your MASTERGARD or VISA. Or you can order by mail. Send us a checkor
money order tor $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 against manutacturing
delects.
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SPECIFICATIONS

Recognizer type:

Isolated word, speaker dependent.

Vocabulary size:

32 words or short pbrases for both recognition and
vojce response.

Dizlog capability:

Recopnion and response vocabularies can be dif-
ferent.

\WVord Duration

Greater than 130 my ana less than 3 seconds.
Silence gap hetween words:

150 ms mirgman.

Training required:

Must pronounce vocabulary 3 times to train
recugnizer.  Allows  words to be individually
retrained.

Recognition accuracy:

Up to 98%. Recognition accuracy depends on
speaker experience and choice of vocabulary.
Type of voice output:

Digital recording of user voiee.

Audio output:

130 m\V

Frequency response:

100 to 3200 Hz.

Power consumption:

120 m\WV during recognition, 350 mW. maximuom
during speeeh output.

Power supply:

9V DC. 300 mA, unregulated.

Dimensions: :

5°x 67x 1.25"

Memory requirements:

Approx. 4K bytes for program and tables. 1.5K
bvies per see. of speech for storage of voice
resposise 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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7SEG:
PET Giant Character Set

by John Girard

Use this routine to display
alpha-numeric characters Ina Figure 1: lllustration of the seven numerlc segment print strings.
large, seven-segment display on
the screen. A2$
7SEG

requires: ] -

40-column PET/CBM il 5 |} &35
With slight rpodiflcations A7$ I:l ﬁTE';gTD?ng
for screen size, it will run e = -
on an 80-column CBM or a . -
22-column VIC. Ais=" TR TNl O

’_1 = Hgsz u Eu
ABS A4S Ras=" ¥El YA Xl"“

Changing the size of PET characters is — — P u
impossible without major modification H‘*;:“ LR ?..-|
to your PET. But, with the print utility RS$= e
7SEG, you can construct giant, seven- Res="1 10 10 10"
segment style characters on CBM/PET A5$ Aars="3) 2RRRDC

screens. 7SEG characters are visible up
to 40 feet away and are ideal for any ap-
plication where visibility is critical.

This article presents an all-BASIC

] > DI 5
core program which can be adapted to Figure 2: Display of a floating point number

your specific needs. Some of the poten- = -
tial applications include clocks,
counters, device status, and instru- l
ment readouts, such as digital multi- +
meter displays. |
s B

7SEG constructs numbers by se-
quentially drawing the contents of
seven strings, Al$ through A78 [see
figure 1). Each string prints one seg-
ment, composed of a series of spaces
and cursor controls. The segments are
turned on or off by adding reverse field
controls to the print statements. To '—‘
print an 8, for example, you would call

Figure 3: llustration of the tour dlagonal segment print strings.

the subroutine (program line 315): L13 L2$

Lis="pmpg 3 3
PRINT"* “'A1$A28A38A4$A5SA6SATS; [ .
:RE'I:JJRN $A2$A3$A4SAESAGSATS = \_J Los="1 ¥ ¥ I

. L3s=" pisl XNl 0"
In this example all seven strings print -I L4s=" 180 180 ICW"

in reverse field. To print a 0, you would
call another routine (line 235}):

L4 L3%

PRINT" "A1$A2SA35A4$A53A6S" =i
A7$: :RETURN
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In the latter example, the final string
[{A78) is printed off. Referring again to
figure 1, note that the printing of A7§
positions the cursor at the starting
point for the next character. Therefore,
to print a series of numbers, you just
move the cursor to the desired starting
position, then simply print A1$ through
A7$ over and over with the appropriate
reverse field controls. This relative
positioning technique allows for fast
operation. A four-digit real number
with floating decimal will appear in
less than 1/3 second (see figure 2). To
produce alphabetic displays, you will
need just four more strings to handle
the diagonals, L1$ through L4§, il-
lustrated in figure 3.

Load the driver core and enter
several numbers less than 10,000. Note
the editing features. Leading and trail-
ing zeroes are blanked for numbers
with less than four significant digits.
Enter the word "MAD'’ and watch the
diagonals come into play. Enter the
word ““ERROR'" and see the largest

word I have squeezed into a 40-column
screen. Think of the possibilities on an

80-col scrien] John Girard {along with Loren Wright,

MICRO’s PRT Vet developed more than
two dozen college-level physics programs
for the University of California at
Berkeley. Girard is now working 2as an
accounting applications programmer at
Pacific Telephone. His address is 676
Alma # 202, Oakland, CA 94610.

To illustrate the flexibility of 7SEG,
1 have included a short overlay program
to reduce the character size and allow
display of five significant digits. Simply
type the overlay onto the original
program.

Listing 1: Four-digit “core” program.

108 REM¥k¥ 7SEG DRIVER CORE WITH 4 GIANT BIZE DIGITS & LETTERS k%
185 REM WRITTEN BY JOHN GIRRRD 11/1,/80
118 REM DO NOT RENUMBER THIS PROGRAM!!
115 GOSUB 46S:REM INTITIALIZE STRINGS-

120 PRINT"D)"

125 PRINT'> S " JNPUT“R" R&: FL =

130 N = RABSC(VALC(A$Y>: SN = SCGN(YAL(R$>

135 N§ = STRE(N)

148 REM MAIN DISPLAY LOOP-———-—=—==-—v

145 IF R$ = “RAD" THEN 415

150 IF A$ = "ERROR" THEN 385

155 PRINT"®BDDI"DNS; : L = LENCN$): IF L > 6 THEM L = &

160 REM CLEAR DISPLAY ON ZERQ RESULT

IF VALC(A$) = O THEN FOR I=1704:GOSUB 338:NEXT I:0LN$=“".0S =
170 REM FLOATING DECIMAL—=——=-————====

175 FOR I=1TOS:POKE DC+1#9,32

IF MIDS(N$.I+1,1> = "." THEN FL = {:POKE DC+I1¥9,l6@

185 ON VAL(MID$(N$, I+1,1>) GOSUB 240, 258.,26Q,270,280.290, 200, 210,320

IF MID$CHNS, I+1,1)> = "@" THEN GOSUB 238 (Continued)

8:G0TU 125

® 6 & 00

and BASIC.

! commg soon.

Ask your nearest dealer
or %

ESD LABS CO.,LTD.

c/o AbCom
P.O. Box 5203
Mission Hills, CA 91345

EXCEL-9 i

The Ultimate 6809 Board forApple'

EXCEL-9 FLEX, a famous DOS, Assembler and Edltor mcluded £
Also able to use Apple DOS. .
8KB versatile monitor contains 35 commands mcludmg 6809
Can handle all Apple slot I/O routine from EXCEL-9.. : :
On-board programmable timer for both 6809 a.ud 6502 systems
spooling, mulfitask, etc.
50 page well documcnted manual.
64K RAM area expandable for mylti-MPU operatwn.
® Able to switch MPU from 6809 to 6502 and v:ce yersa in both machme code routine

o TSC 6809 BASIC B.XTENDED BAS[C PRECOMPILER SOFT/MERG, etc.,

allows printer

are

" Dealer Inquiries are Invited.
for Board & FLEX

$ 399.95 i

(Sales tax not included)

Introductory
Price:

e FLIEX isa trade mark of Technical Systems Consultants, Inc.

84

MICRO - The 6502/6809 Journal No. 47 - April 1982



Listing 1 (Continued)

135 REM BLANK TRAILIMS ZEROS--—————--=

200 IF I > <L-13 THEM DOSUE 32

285 IF (FL=0x AND (I=43 THEN I=5

210 NEXT I:DLMs = N¢

215 GOSUE qg REM POLERITY—————%=

22¢ 60TO1Z2

225 REN SUEROUTINEG BEGIN HERE-——--——-

230 REM PRINT VBEN 8 —=——=—————a——r—=——

235 PRINT"3"H1 $A2$ASFASSASTRES "B i78 TRETURH
249 REM PRINT. PEEG | ——===—=r——r==—r—-=

245 PRINT"“®'A{FA2¢" R“ASFRAS "B [ISFASFATE, ' RETURM
250 REM PRINT: FSEQ 2 —=rssomperisimess

35 PRINT"!“HI5"ﬂ"H2$933“-“R4$”ﬂ”ﬂSSHS£H7$;-RETURN
260 REM PRINT FSER. @ ————7ronooorim~s

265 FR.NT"-"HIS“'“H2£R $A4SASS "W RES " A AVE: | RETURN
278 REM PRINT 73EG 4 -————————————————

275 PRINT" WAl $ W' AZE" N AZEAS S B ASEAGE " A"HT7E, RETURN
280 REM PRINT FSEB S —

265 PRINT” 3'Fi $A2$ "B ASE " A"A4EASE" B NES " A ATE.  RETURN
256 REM PRINT 7SEG 6 —-——————————

295 FRINTY A A $ B 3A2$A5¢$" A" A4SATSASHATE, *RETURN

260 REM PRINT 7SEG 7 ==

285 PRINT“®'Af §" Q"A2SA3SA4S "B ASSACSHT S, 1 RETURN

319 REM PRINT PSEG § ———————=———————-=

215 PRINT" A"A1$AZSAFA4SASTIACER? S  RETURN

328 REM PRINT PSEG 9
325 PRINT" S“RISAZEASEA45 "B RSSHEF" W"A7E,; - RETURN
330 REM PRINT A BLANK --—==———=c=———

335 IF (I>S) AND (FL=1> THEH RETURH

240 IF VALCA$> = B AND (I>5) THEN RETUEN

245 PRINT'E'AL$R2$ASTAIEASIAESA7S : - RETURN

350 REM POLARITY ———m=-——=———ssoeo—me—

aSS IF D5 = SN THEN RETURH

3668 IF SN = §{ THEN 376

365 PRINT"N'DNs*®  ":PRINT"N “:PRINT“E ":GOTO 380
PRINT"SN'DN$"® 2 ® " :PRINT"d " FRINT"H® 2 8 *:GOTO &80
PRINT“S"DNs" ™8 " PRINT M CPRINTY "

0% = SH:RETURN

35 REM FRINT "ERRDR" ——————mm—m———

PRINT" 301 INE,

PRINTY 2"A) SHZF“®"A3FA9E" " ASSAEHATS I AL I

For I = { TO &0 HEXT i

GOTO (Z9° REM RESTART LOOF

RENM PRINT “MAD" ——--————=—==————————

FRINT“TX0PBREII" (¥ . GOSLUR 435 GOSUE 445 FRINTYINT . SOSUR 45%
FOR T = 1 TD 360 NERT 1

GOTO 1268 REM REST

REN EPRIRT e e e e
PRINT" Q"REs" Y AL ¢ sBI" LI TTT
REM FRINT A
B PRINT“@LISL2SA4E "M ASE A"ASSATE, RETURN
REM PFRINT D
PRINT"QQ"ALE"ININ"LISLES Il[!]"ﬁé#"-"n. 'RETUEH
REM LDAD STRINGS MW THINGS —-—----

A4S " TTITITIEER" . FETLEH

fte = W
S A2g = ¢ M
R2E = » Il
Ads = " x5l x1I XRBEN"
ASE = " 1"
495 Ass = "0 1IN 1IN n"
S /7S = il TYEERI”
S@S L1s = N 3 "
514 L2g = "Il ¥ N el
515 L3¢ = " «iml «am i
520 L4s = " D mn "
525 DC = 22el1
S38 DN = " NQaNAaRINANERNE” - RETLIRN

Mi C RObifS {continued)

z Bk n—M.(HH.{ FUALTHII T E
i FFIHTH“{H’-’;SFHSFFH"‘"FtéiH‘ $ MU ALKAZEASE" QA FATISHS FATE " BlalaEN " o EAT E

Listing 2: Five-digit overlay. Enter listing 1, followed by this patch.

106G REM¥»¥ ?PIEG PATCH FOR S TIGIT HUMBERSHKE
19S5 REM WRITTEN BY JOHN GIPHCII 11.1/3¢
118 REM TO USE, OVERLAY THESE LJINES ON THE CORE FRO |I\FRI1
(S5 FRINT"SNGRRPI'DHE; L = LEN(MS) IF o r THEH L =
165 IF VAL(A$) = 8 THEN FOR I=1T05: 305UE
(7S FOR 1=1T0&:PUKE Lit+1%3,%2

B IF MIDE(NS, [+1,1> = "." THEM FL = { . FOKE U0+ 1eS.ter
S IF (FL=6) AND (i=5) THEN I=6

5 IF {158) AND (FL=1) THEN RETURM
340 IF WALCR$: = @ AND (I>5) THEM RETURMN
403 PRINTA2EAISA4EHES" ' ACERT " WIMHL FA/:
440 PRINT"H'RES TALE DMLY TTI'L 14AZ§R4S TITTUBRRY . RETLEH
450 PRINTILI$ 0" L2sA4s " B AS3" RUASSRTEF. RETURN

S0 NENMT L ULVJ"‘" DZ = 0 G0TQ 125

Frs " A AYSASIACFATS " N RESHT S

$72 Alx = " "H Y

475 f2s = " W

42@ Azs = "l Nl

485 R4% = © ol aEE"

436 HS% = " IRAI"

435 AEs = "7 1N 10D

508 A7E = il BRI AICRO
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Apple/Morse Decoder

Apple software decodes Morse from
any CW receiver. No hardware
interface required. Locks onto any
speed or pitch. Receive news, sports,
weather and chitchat. On disk or
cassette with complete
documentation — $12.50.

Bob Wiseman

118 St. Andrews

Cincinnati, OH 45245

OSI Screen Editor

Never retype a line with Edit-All.
Dynamic insert/delete corrects any
line on the screen. With user-
definable scroll window and full
cursor control and screen clear. For
0S8-65D systems — $19.95. Universe
(by Galaxian author) plays like Cobra
Copter — $14.95 tape/disk.

DMP Systems

319 Hampton Blvd.

Rochester, NY 14612

BASIC LOAD & SAVE w/filename

Tired of LOAD-SAVE times,tape
documentation? Now SAVE with
filenames on your cassette programs.
LOAD by filename. Gives directory of
tape as you go. Employs a token I/0
system to decrease tape [/O by 50%!
$10.95 {plus postage).

Computer Science Engineering

c/0 David Sandberg

71 Reed Street

Lexington, MA 02173

0S| C1P ELIZA

Talk with your computer! ELIZA
converses with you in plain English.
It's responses are often uncanny,
almost human! Cassette 8K — $9.95
ppd. Adventures, other programs
available. Free list. Programmers: stop
feeling rejected! Send us your
programs, documentation for big
profits.

Cygnus Software

781 W. Oakland Park Blvd.

Suite 432

Ft. Lauderdale, FL 33311

{Continued on page 88}
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O0S1 COMPATIBLE HARDWARE

IO-CA10X SERIAL PORY $125
ACIA based RS-232 saral printer port. DIP SWITCH selectable baud rates of 300-8600.
Handshaking (CTS) input line 1s provided Yo signhal the compuler whea (he ptintar buffar
is full. Compatible with 0S-65U V1.2 and OSgSD it

WO-CA9 PARALLEL PORY $175
Ceantronics Standard Patallel printer imterface lor OS| computers. The card comes com-
plete with 10 . of (1at ridbon cable. Compatible with OS—&D and OS-860) sofiwace.
10-CA9D DIABLO PARALLEL PORTY $176
DIABLO 12 BIT WORD Parallel port for use with word processof type pridars. Compiele
with 10 ft. cable. Compatible with OS-65U software.

10-LEVEL 3 MULTI-USER EXPANSION $450
Providas 3 printer intartaces current! s;;fponed by OSl-Serial, Centronics Parallel,
Olabip Paraliel. 4K of memosy at DOOO ror uKi-user axeculive. 4 Port sarial clustar. The
LEVEL 3 card allows expansion of an OS1 C3 machine up lo 4 users wilh appropriale ad-
ditional memory partitions.

24AMEM-CMS. . . $380 16MEM-CNS. . . 3300 8 MEM-CMY. .. $210
24K memory card is available al 3 diffecent populated levels. All cards are fully socketed
lor 24K of memory. The card uses 2114-300ns chips. DIP SWITGH addressing Is proviged
in Ihe form of one 16K block and one 8K block. Also supports DIP SWITCH memory parti-
\lon addressing for usa In multi-user sysiems.

FLAY0 FLOPPY DISK COMTROLLER $1800
OSI-Type lloppy disk controfler and real time clock. Will Support 5% " or 87, Single or
doubls-sided drives. Requires drives with separated data and olock oulputs.

810-1800 BARE 10 CARD $50
Supar /0 Card. Supports BK of 2114 memory intwo DIP SWITCH addressable 4K blocks,
2 18 Bit Parallet Ports may be used as printar inlarfaces. 5 RS.232 Serlal Porta wilhCTS &
RTS handshakiag. With manual and Molax connectors.

BMEM-C o BARE MEMORY CARD 59
Bare 24K memory Card, 8150 supports OSl-type real time clock and floppy disk controliet.
With manual ang Molex connectors.

W8 PROTOTYPE CARD R3S
Prototype board holds 86 14 or 16 pin IC's. Will also accommadate 18, 24, or 40 pin IC’s.
Pow and cotumn zone markings, easy layoul. %,” epoxy glass P.C. board.

CAP-EXP EXPANSION INTEAFACE - 65
Expansion for C1P 600 or 610 boards (o (ha OSI143 Pin Buss. Uses expansion socket and
interface circuilry 1o axpand 10 48 Pin Backplane. Requires one slol in backplane.
BP-580 BACKPLANE - . 47
Assembled 8-slol backplane with male Molex connectors and termination rgsistors.
DSX-SW DISK SWITCH 29
A clroult when added to OSI Miniﬂorpy syslems extends the life of drives and media. Ac-
complish this by shulting ofl Mimfloppy Spindle motor when gyslem is not accessing
the drive. Complelé KIT and manual.

D&N MICRO PRODUCTS,

INC.
3684 N. Wells Street Ft. Wayne, Indlana 46808

219/485-6414
TERMS: Check or money order Add $2 Shipping, Outside U.S. add 10%.

EXCITING NEWS
FOR COLOR COMPUTER USERS

FLEX, 0%-9 and the Radio Shack Disk System
ALL on the SAME Color Computer

woula you believe that you can run FLEX, 05-9
ana Radio Shack visk sofiware on tne same Color
Cornputer, and all you have 15 3o 18 change the disk?
That's ngny. [usl crange the ofsk. I you have a 32K
Color Computer with the Aaaia Shack gisk system,
all you need 10 U0 18 make 3 lrivial moditicalion 10
access ire higgen 32K, 88 descrived in the Feb. issus
of COLOR COMPUTER NEWS and the March issus of
'8E Micro. You can gel FLEX Mrom us righl now,
059 will be reagy by summaer. Plrase note tnal tnis
will only work with ths Hadip Shack disk system ana
32KBEK memory chips that AS csalls 32X Maybe
they put 84K’s in yours, oo, |1 you dont nave s
capy of the anticle, send a SASE and we'll send it o

ou.

K Ussng ftmis gystem o run FLEX and 0S-9 has
many advaniages. First, it Qives you 48K lrom zero
rght up to FLEX Tnlg means st ALL FLEX
campatible software wiit run witn NO
MODIFICATIONS and NO PATCHES! There are no
memary conllic!s dBCALYS we Moved the screen ub
apbove FLEX wnich leaves the lower 48K iree for
uEer Programs.,

What You eng up with 18 48X lor user programs,
8K for FLEX ana anather BK above FLEX for the
screens and stull We are working on 3 mulil screen
{armatl so ybu can page backwsard I see wnatl
scrolled by and @ Hi-Aes screun thal will enadle us
0 hawe 25 lines by 42 cnaracter display That's
pelter man an Apple!

We also Implementen 3 {ull funclion keyboard,
wilh a contro key and escape key. All ASCH coazs
cah now he grnetaled from the Color Compular
keyaoard'

We also acdea some pells and wrusiles to Radio
Shaczhk's Disk syslam when you're running FLEX or
08-8. We are sugporting single or dowdle slded,
single or gouble cenaity, 35, 40 and 80 lrack drives.
If you use double sided drives, the maximum 15 threg
arfives because we use fhie onve 3 selecl tor side
selacl. When you are running the Radio Shack disk,
o will work with the double sided arives but it will
only uge one side and only 38 tracks. Using 80 frack
drives 6 vkay, but will Aot ba compatidle with
staacard Racio Shack 50ftwars. You carn also set
each drwe's stepping rale and arive type. [SS or DS
-SDB or DDy

In case you don't ureistand how this works, I'l¢
give you a oric! explanstian. Tre Golor Computer
was designed so 1hal the rams in Ihe syStem couls
bé turned ofi under sullwiare contral In a nnemas
Color Comgpuler (s would only Make 1t go away.
However, Il you pul a profgram in memory to oo
something lirsl |lixe boot in FLEX nr OS-9), whon
you turn olf Ine roms, you will have a full 84X RaM
System wiln wrich \b run your program {FCEX or O§-
9). Whsn the roms are turned ofl, it 1s as 1l you had
removec tnem {ram the camputer They are goret

Now, we need thg olhar hall of the 64K ram chips
to work, and this seems to be the case mos: of the
time, 83 Ins article slates. Of course, you could also
put 6K CRIpS in.

We decided thal fnis was (be best way o (un
FLEX anc 083 on tne Color Compuler becsuse 1t
coes remoye the 1oms from Lhe mmemory map ano

leaves i full 48K for user pragrams. il you just
put s meeory for FLEX and use 1he Basic NOOKS tof
10, all you pPave 18 a little over 20K for user

proqrams. In «adiiion, very few FLEX proprams will
run wilhout peing modiiod and $0me won'l fun vary
well. if at @l (our DATAMAN ¢ for exampta) Let me
state Il again. ALL FLEX COMPATIBLE PROGRAMS
WILL RUN WITHOUT MODIFICATION!'" and ‘ne
samu goes for 059

11 15 al30 Ihe ONLY way 0S-9 will run because
30K 15 just not enough.

Some reat ulinhies wre incluzed

MOVEROM moves Color Basic irom ROM ta RAN
Because IU's moveo ta RAM you ¢an not only 3CCes8
it lrom FLEX. you ¢an tufr if and even change il'!
Yau can load Color Camuter casseite soliware and
save M lo FLEX sk Singe Orive Capy. Format
“nd Setup comminss are also included

It you don't have a Golor Computec we 2an sell
you ane complete with 84K ram, 24K rom, Single RS

disk yrive and SLEX tor only $1,490, sel vp ana
caady 1o go

FLEX witn Eail, Asmb ann 1nsiallslion gigk :5 $199.

FRANK HOGG LABORATORY, INC.

130 MIDTOWN PLAZA + SYRACUSE NEW YORK 13210 » (315474.785

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

SYSTEM

COST:
FOR ONLY §15:

CREDIT CARDS: [VISA MC or AMER EXP]

Clearinghouse: (212) 532-308¢.
MAIL ORDER:

S&H Software

® Can sort 1000 records in seconds. ® General purpose Disk Sort/Marge Utllity for Apple D
and Merge for speed. ® Sorts up to 5 input files into 1 output file. ® Sorts random or sequential files alphanumerically (Ascending or
Descending) up 1o 5 fields. ® Merges 2 to 5 pre-sorted files into a single file. « Compatible with mostdata base programs that create
standard DOS 3.3 text files [e.g., VisiCorp’s VisiFiles (formerly Personal Software's CCA DMS files)].

BREAK THE TIME BARRIER!

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

1. UNIVERSAL BOOT INITIALIZER (UB)) .....
¢ Initializes DOS 3.3 or 3.2.1 disks that load RAM Card on boot in 1.7 seconds. ® UBI-initialized disks will RUN (BRUN or EXEC) one
of two GREETING programs supplied by the user. & Built-in error handling capacity ensures execution of correct GREETING
program whether one BASIC or both BASICs are available. ® Obsoletes use of Apple's BASICS disk and DOS 3.3 System Master
disk for fast single-disk direct booting. ® The DOS 3.2.1 UBI-initialized disk boots on either 13 or 16 sector PROMS. * Multiple
copies of UBI-initialized disks can be made with standard copy programs.

REQUIREMENTS: 48K Apple ][ or ][+, ROM or RAM Card, DOS 3.3 (or DOS 3.2.1 for UBI) and one or more disk drives.
$49.95 (+$3.00 Postage and Handling) for each Utility Disk (with Training Disk and Manual).
You can get the Training Disk and Instruction Manual for either utility.

cal gybertronics international, inc.

Send check (no Purchase Orders or C.O.D.'s) to S&H Software, Box 5, Manvel, ND 58256.

*LICENSED FROM APPLE: All Apple Computer Inc. programs — FPBASIC, INTBASIC, DOS 3.3& DOS3.2.1—usedinS&H
Software's utility programs are licensed trom Apple Computer Inc. by S & H Software. The unique UBI license to software
vendors allows their use of these Apple Computer copyrighted programs to execute their programs on UBI-created disks,
without further licensing from Apple Computer Inc. Software vendors’ inquiries invited for both utilities.

Box 53 Manvel ND 58268
(701) 696-2574

0S 3.3 text files. ® M/L Read, Sort

........... vo.. $49.95

veriveen. $49.85




Applesoft Variable Dump

by Philippe Francois

This handy debugging utility
presents a ‘“dump” of current
varlable array values for
Applesoft in ROM.

Applesoft Array Dump
requires:

Apple with Applesoft in ROM

This program follows and completes
the ““VARIABLE DUMP’' program by
Scott D. Schram from the May 1981
MICRO. The original program printed
all non-subscripted variables.

My version retains the Schram
skeleton program but is a little more
complex since array storage is more
complicated than simple variable
storage.

To load '"'ARRAY DUMP" enter
monitor mode and type machine code
into memory beginning at $4000. Then
save the routine to disk with “BSAVE
ARRAY DUMP, A34000,L$1A3."”

To use the program load ARRAY
DUMP into memory with a '"'BLOAD
ARRAY DUMP" followed by ‘‘CALL
16384." (You may instead BRUN AR-
RAY DUMP.} As in the ''VARIABLE
DUMP”’ program, hit any key to stop
or start the listing.

Please direct correspondence to the
author at CNRS/Laboratoire D’Infor-
matique pour les Sciences de I’Homme,
31 Chemin Joseph Aiguier, B.P. 71,
13277 Marseille Cedex 9, France.

No. 47 - April 1982

Sample Run

16 DIM RA%(1.2),BB$¥(2),CC(3D

2@ AA%(@.8> = 1:AA%(1.2) = 19999

33 CC(1> = 993.99

406 EB$(@) = “THIS":BB$C(1> = "IS A"iBB$(2> = “TEST"

JRUM
JBRUNK ARRAY DUMP

AfRXE, a>=1
$1,8>=0
(6,1)>=6
1,1>=06
(B.25=0
(1.,25=19953

BE$(A)»=THIS
{13=15 R
(2>=TEST

)
0

@x=e
(15>=999. 99
(2>=0
(3>=0

1D¥C1>="THAT"S ALL"
JCALL 16384

AAR%(B, 8)>=1
1,06>=0
(3,1>=0
1,1>=0
(0.,2)=8
(1,2>=19993

BE${(G>=THIS
(15>=15 A
(ZX=TEST

CC [ad=a
(1>=999,99
125=0
(32o=@

b $@3=
L1)=THAT’S ALL
(2r=
(35>=
(4>=
(So=
BI=
(PO=
18)>=
(90=
(1=
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MICRObits {continved)

*® Aorokssk

; E Jre
6800/6809 Software 3 ok ARRFY DUMP -
5 dkk ok

wiok ROUTINE TO DUMP ALL ARREY #oak
w4k URRIABLES TO CURRENT ok

e

Includes compatible single-user,
multi-user and network-operating

.

3 ; P QUTFUT DEVICE ko
systems, compilers, accounting and 3 ek ok
word processing packages. Free 3 sk BY FHILIPPE FRANCOIS o
catalog. 3 Aok Hokok

Software Dynamics 3 T
2111 W. Crescent, Sta. G :

; EQUATES...

3

Anaheim, CA 92801
APSAFT’S POINTER
TO0 ARRAY UARIABLE STAORRGE
APSORT”5 POINTER

UARRL  EPZ ®6B
UARH EPZ #6C
ENDSTL EP2Z $6D

. b S e

EMDSTH EFZ $6E TO END OF STORRGE
PETICBM Owners o Ee2 o
Real world software at low cost. 2114 XSAU  EPZ %48 } SAVE ARER FOR X REG.
RAM adapter and 4K Memory POINTL EPZ $o@ 3 POINTER TO
Expansion for “‘old’’ 8K PETs. Write POINTH EP2 POINTL+t 3 CURRENT UARIRBLE
for free catalog! SPL  EPZ POINTR+t 3 STRING PRINT POINTER
— PR EPZ SPL+!
Optimized Data Systems LEN  EPZ SPH+! 4 LENGTH OF STRING TQ PRINT
Dept. M, Box 595 ADDL  EPZ LEN+{ iOFFSET POINTER TO
; ADDH  EFZ ADDL+1 3 NEXT UBRIABLE
Blastnbivri-A2s70 TYPE EPZ $DO 3 TYPE OF UARIRBLE
TYPOUT EPZ TVPE-) 3 SYMBOL TRBLE OF UARIABLES

ENDUAR EPZ TYPOUT+¢ $ END OF CURRENT ARRAY UARIABLE
SHIFT EP2 ENDVARY2

Bus Expansion Motherboard INDX  EPZ SHIFT+1 5 MAX. VALUE FOR X REG.

. INDY  EPZ INDMN+1 3 MRX URLUE FOR VY REG.
A 44-pin bus expansion motherboard NEDIM EP2 INDY+1 3 NUMBER OF DIMENSICN
with 6 slots can be used with VIC-20, o1 EP2 NBDIM+1 3 S12E DIMENSION THBLE
AIM, SYM, KIM. Has seventh slot for STROBE EGU $C@18 i KEYBOARD STROBE
connection cable, plus layout for + KBROARD EQU $C0GA 1 KEYBOARD

Vce supplies. Bare board only $32.00.

Robert Ramsey

2052 Rustic Road

Dayton, OH 45405 GIVAYF EQU $E2FZ ; APSOFT’S INTERMAL NUMBER
PTRFAC EQU $ED2E : HANDLING ROUTINES

MOUEFM EQU $ERFY

OUTDD EQU $DBSC

RPPLEQUATES. ..
(SEE RPPLE PEELED VOL2>

S be Ve &

PRINT CHAR IN A REG.

CRDUO EQU $DRFE 3 PRINT A CARRIAGE RETURN
QUTSPC EQU $DBS7 5 PRINT A SPACE
0S| Non-Symbolic Disassembler iy Pt : PRINT THREE SPRCES

Now look at machine code programs APSOFT EQU $D43C 3 APSOFTS WARM START

in disassembled format. Standard s
6502 mnemonics. Many screen ORG $4000
control features, step-through memory

to look at ROM and RAM rourines. ; DETERMINE TYFOUT’S TABLE
Runs in under 4K memory. Autoload ;
cassette only $9.95 (plus postage). START:
i ;: . 4038 ASAS LDA #"%" 3 INTEGER RRRAY (SYMBOL *%)>
Computer Science Engineering 4002 A262 LDX #$082 5 USE TWO BYTES FOR ERCH ELEMERT
P.O. Box 50 4004 ISCF STA TYPOUT.X
291 Huntington Ave. 4086 RSA4 LDA H"s$* 5 STRING ARRAY (SYMBOL $>
Boston, MA 02115 4008 AZO3 LDX #%03 5 USE THREE BYTES FOR EACH ELEMENWT
) 4OPA ISCF STR TYPOUT., X
4030 ASAB LDA & © 5 REAL ARRAY (SYMBOL " ">
4GQE AZES LDY #$05 3 USE FIUE BYTES FOR ERCH ELEMENT
4016 I5CF STR TVYPOUT. X
4812 $
Expand Apple Memory! 4612 ZGFEDR JSR CRDO 5 PRINT R C.R.
s H i S
Memory boards from 166 2s6Kby | 1912 T8 ey R ST
icrosoit, satum, Legend, SVA, €tc. 4819 ASEC LDA UARH i POINTERS TO
at lowest prices. Also, 8'' floppy 481B 2961 STR FOINTH : PROGRAM’S POINTERS
drives and hard disks by LOBO, 461D 3
] 4@10 ASEE LOOF DR POINTL ; SEE IF WE
CORVUS, and SVA at big discounts! WIF USED i ol S phid
Connecticut Informations 40z1 DeE9 ENE PRINT1 5 HO
Systems 462T ASBY LDAR POINTH 3 CHECK RIGH BYTE
8 1 : Road 425 TSEE CMP EMDSTH ; IF BOTR ARE EQUAL NOC MORE
218 Huntington Roa 4027 DEA3 BNE FRINT1 i ARRAY UARIABLE LEFT
Bridgeport, CT 06608 4D29 403004 JMP ARPSOFT 3 RETURN TG BASIC
(203) 579-0472 4Rzt 3
4B3C ; DETERMINE THE TYPE OF THE NEXT RRRAY UARIABLE AND
462C 3 NOTE IT IN THE URRIFBLE *TYPE’
AICRO’ (Continued on next page)
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Array Dump (continued)

4620 3
4620 PRINT1:
4020 ABEE LD 89§00 7 HEXT CHAR WILL BE PRINT APP L ESCO P E
4BZE 3424 STy CH 3 AT THE LEFT MARGIN OF THE WINDOW
4636 ZOFEDA ISR CRDO : PRINT A C.R. DIGITAL STORAGE OSClELOSCOPE
4033 Blo@ LDA <PGINTL),y ¢ THE HIGH ORDER B1T OF THE s e e i
4635 313 EMI TVYPS i DETERMINE THE TYPE’S URRIABLE
4437 CE5 INY
403 B108 LDA (POINTLD,Y
403A 1607 BPL TVP2
443C AZE3 LDA #$83 3 175 A STRING
AG3E 35D@ STA TYPE
494@ 4C4E46G JIMP LABELS
4843 TYP2:
4343 365 LDR #%aS 5 IT’S A REAL
4845 35DG &STA TVYPE
4547 4C4AE4D IMP LRBELS
484A TYPL:
S24R A9E2 LDA #s02 3 1T”S AN INTEGER .
ae The AFPLESCOPE system combines two high speed
Zg‘:g aSbe STR TYPE ang!og to oigial cor?\:e.'tefs ang ar;fgllal congol Doe;:d

' H with [re Rhigh resolutlon graphics capabiliies of the Apple
A09E U Bt s sl e e Sicratiace Lia°’§f“ié‘e‘l_'ﬁi?leél??lejn?ii"k’is@ié’f}.
a 3 FOLLOWED BV ITS SYMBOL AND , bt e", + ! y } jas v
4B4E 5 COMPUTE THE ADRESS OF THE NEXT URRIABLE et
:Sjg l‘:ﬂE'EL'i « DC 10 3.5 Mhz sample rgle wiln 1024 byte butler

Con ELS: memary
4‘345 §93341 JSR PRINTN 3 PRINT UPRIABLE’S NAME e, e PP
4ES Y Y 3 ¢ Programmatle Scale Setec!

609 LDZ TYPE ; CHOOSE IN TYPQUT TRBLE THE SYMBOL Pl - in e o M
¥ Single or Dual Cnannel Trace
4033 BSCF LDA TYPOUT.X ; CORRESPONDING TO THE TYPE ra

= Price tor The jwi Appi M 15 $595
- SN0 J5R OUTDO 3 AND PRINT IT EXTERNAL TRIGGER AODAPTER 820

< 1
4059 Bi@B LDA (POINTL)>,V APPLESCOPE ACCESSORIES
405B 8585 STA RDDL APPLESCOPE-HR12 High resoiulion {2 bit analog o
405D C8 INY digital canvener with samplesmltes © 100 anvﬂc?uues

48K Apole Il wilk disk drive. Soltiware provide an lioppy
gy LDA CPOINTL).Y disk includes basic SCOPE DRIVER package
4960 8506 STA RODK Prive per chanael $695
des2 18 cLC APPLESGOPE-HRHS High Resolution AND Righ Speed
963 RYES LDA RDDL Circuit combines iwo & bul%:asnejﬁ;olg:\odlgnal](gbnvzz:vs
4065 6568 ADC POINTL {_ngmealo‘k‘mdynalmlc ra?ge T‘.\IZSI0’?'[(()C|?\'2V.]e{\ll1e':1'e:\?llu-
7 < ion is maniainea alsampling ra uf E 0 MY axi-
4es7 S:DS Sgﬂ EHDURR mum {or signal siew rales EES.Z( N 5 voils per micra
40658 AS@6 LDA ADDH second. Larger inpuls s:ew rale. reduce the converter
4666 &5A1 ADC POINTH re£oiution %o & bits uanl the signai slabilizizs within the 5
406D 8S5Dé STA ENDUAR+1 Voll per microserson:s imin. Raquites 48K Apple i wilh disk
4@EF Cx INY ; DETERMINE THE NUMBER dnve Sottware pravided on disk mcludg_s ln(?_ basic
4670 B100 LDA (POINTLY.Y: OF DIMENSION igspsslzizzz:?—ck:ge Price per (,ndll'lnu $695
A L - xlerna: tn er adagler has a
@72 SDA 22 NEDIM . ALY £V swilch seleclahle external |1iggefg?npu| w : BNC cone
jg;; E‘R[‘g =TA INDY - INDV 1S THE MAX. L L E 0 neclor mounted in a rear slo! ol lhe Apul;:; 1} co:\;]u:gs
AT 35D S nce $289.
4uv? 0A ASL 7 INDX 1S THE MAX. URLUE OF X APPLESCOPE-BNC BNC adapte: connects fhe Berg Sck
4E?E 25D8 ETR INDX connectors on the Al ciroult ¢ard to mate BNC plugs
4647R 13 CLC F] SH:(FT IS THE mLuE TO BE mountea in a rear slol ol e Apg:e Il con;.)o(ev $14
407E ASDY LDA INDY 3 ADDED TO THE POINTL POINTER TG rice $14.85
447D 6705 ADC HSG3 ; ATTEMPT THE FIRST ARRAY VALUE i s e el amap b irr®.
407F 2507 STA SHIFT SCOPE PROBES Oscillosca 5 »
1 pe protes o7 use wih the
4021 s APPLESCOPE  BNC 534pt Prces29.95
4051 : MONE EYTES FROM S1ZES DIMENSIONS OF ARKAY INTO e Yl i Yoria ke
4@'-311 ; DIM TABLE system providea on 5% lioppy disk. Available opt:ons
ARcit 3 inciude.
43E1 AZ2086 LDX #$00 = Signal Averaging - Acquires 1 10 255 signal sweeps
4653 LARBELS: and aisplays lhe averagad resull
1603 £ THY * Digital Volt Meter - Allows use 2s area! ime DVM oruse

g A 1o measur 11 red sweep.

4384 Bloa LDA <POINTLY,Y * Harg Csojps F(CJ;CZOQI:aa;l?ccsqgvli!ev 1o produce nata
4304 95DR STA DIM,X copy output o! aisplayed taces

ARER C& INY ¢ Disk Storage - Ailows automatic. storage and recover
4G89 EZ INR of douired dala on lloDDy disks ‘

TS = Speclium Analyzer- Caiculiles anndisplays Irequenc
e BiEe tE)I": [(;;’E]ETL)A‘ sgec,u:m ovn acyﬁ;uuea ac;f; - il
AGZC IEDE - N

E EE THY BUS RIDER
4G & CPY INDY LOGIC ANALYZER for the APPLE Il
A6y DOFG FENE LRBELS8 The BUS RIDER oweun cara silenlly naes e Appte ||
AR93% H pengheral bus and r:l(llgwgdr’ea’ (:ﬁ'\e ?rdckmg ot program
4693 ; IMITIFLISE TNDEXES 1.J.K.. TO ZERO llow. Soffware proviaed on EPROM atows sef up of trace

- 4 parameters from the keyboard 2na read back of disas-
:g 23 ik 3 Uit sembled cade after 3 program nas heen Irackeo.

493 Ao 11 « 32 oit by 1024 sampl ry buih
4055 A3EE LDA 4%20 . Momlov: Data asnign:dzzggn;:}’ ptL‘useiri external inpuls
AP QEDA LABELS 5TA DIM-1,X s Tngger on any 32 bit word or extesnal Ingger
4099 CA DEX * Pretrigger viewing
1G9 E4DY CPX INDY Tne BUS RIDER is an invaluasle developmenl 100! for
‘ @aC DEF9 BNME LABELY anygne working wilh Apple Ll or Appte I+ compulers
d‘;".EJE = H Price $285
A4 BYE ;3 COMPUITE RDRESS OF THE CURRENT ARRAY’S FIRST UALUE RC ELECTRONICS INC.
40IE H 7266 Tuaiumne St, Goleta. CA 93117
4G9 12 cLC visa (805) 988-6814 e
403F A5aE LDA PQINTL
46AL &5D7 ADC: SHIFT )

4 éﬁm 2560 5TH FOINTL (Continued on next page)
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R.L. Morris from Lynchburg, VA, offers
this update to ‘‘Recursive Use of
GOSUB in Microsoft BASIC”' (43:68):

1 enjoyed reading the above article
and decided to experiment with my
AIM 65 for the program calculating
N-factorial. I had some problems due to
the differences in BASIC between these
two computers. Below is a listing that
does rmun on the AIM 65. You can see
from the "RUN'"’ printout that the AIM
quits at N =22 with an ""OM'" error.
The only changes made from the origi-
nal are in line 100 and the addition of
line 170.

LIST
10 INPUT “ENTER N";N
20 IF N< 0 or INT(N) < N THEN 60
30 GOSUB 100
40 PRINT N; “FACTOR="";F
50 GOTO 10
60 PRINT N; “FACTOR UNDEFINED"
70 GOTO 10
100 IF N=1 OR N=0 THEN 170
TION=N-1
120 GOSUB 100
130 N=N+1
140 F=F=N
150 RETURN
170 F=1 :RETURN

RUN
ENTER N? O

0 FACTOR= 1
ENTER N7 1

1 FACTOR = 1
ENTER N? 2

2 FACTOR= 2
ENTER N? 3

3 FACTOR= 6
ENTER N? 4

4 FACTOR= 24
ENTER N? 21

21 FACTOR = 5.10909422E + 19
ENTER N? 22
?0M ERROR IN 100

RUN
ENTER N? -1
—1 FACTOR UNDEFINED
ENTER N? 5
5 FACTOR UNDEFINED

(Continued on next page)

S0

@RS
49R7
A GERY
RE!
A OFIE

AGHé
4018
AR

AR
O
Ancy
4122

Blciedl
DS

4004
A0Dg
4D
A 00D
AGDFE
daAre
AE
ADCL
AGfy
4ar'4
Ane?
Rie oy
AGEN
A0
ARED
1617 a
AGFQ
AEF 6
AGFE
Bleiad
4EF2
4afF6e
4GE?
AQFD
4GFE
46GFD
AQFF
41641
Ratch
4 1@4
4104
4107
a16v
41037
4167
o416
4108
<4 1az
418D
4108
4110
4112
Az
Aa1s
4117
4119
411C
411E
4120
4121
4124
4126

412

Array Dump (continued)

ASal
[ataled
BEE)

R3AE
205CDE
REDe

2 ESOA

ne

D CF
. 846

+ BODA

2BF ZE2
EED
cRo
E4Da

% Foas

RIED

2B5CDE
Ehival
coa3
F@R&aT
3660

20434 {
4CFEA0

207741
ACFQ46

20174 1

Z2GFEDA
2042F%
1&
Asbha
[Saiaie]
et 6
2002
E£G1§

G464

205641

AaDe:
R4DS

ESNA
1z

496]
95DA

ESDAGE
DEDE
Desk
22
EYDABG
DEDA
DGe3
ARG

LDA FOINTH
ADC #¥0@
€TA POINTH

PRINT TURRENT INDICES (I.J,K..)

| LTI

AEELZ:

LDA

J5R

LD¥
LAEEL 1

LDA

TRY

DLEX

ST

LDA

J5R

JSR

LD

DEX

CP¥

EFEQ

LDR

JER

JIMP
LAEELR:

LDA

JSR

LDA

IN]

"H ( "
ouTDO
INDX

DIM-1.X

XSAU i SAVE X REG.
DIM-1,X
GIVAVF
PTRFAC
XSHAY ; RECQUER X REG.
INDY

LABELX

HII) »

ouTDO

LLABEL

8"
ouTDO

B7=’

;3 HOW FRINT THE NUMERIC OR CHRR UALUE
JSKR OUTDO
LDft TVPE
CMF H$D3
EEQ LBELI1G
EMI LBEL1Y)

t TYPE=3.FRINT STRING

1} TVYPE=2,PRINT INTEGER UHLUE|

5 TYPE=S,PRINT REAL URLUE

H

JSR REALQL

JMP NXTSIM
LRCL1G:

JER STROUT

JMP NXTSIM
LEEL 11

JSR INTQUT

;

3 NXTEIM SETS THE ARRAY FPOINTERS TO THE NEXT ARRAY

NXTSIM:

JSR
JSR
CcLc
LDA
ADC
STA
BCC
INC

CRDO

PRBLK

HXTSY

TYPE

PCOINTL

POINTL

CONTZ

FOINTH

CONTZ2:
J5R END 3 IS IT THE END

H OF THE CURRENT ARRAY ?

J5R WAIT

SETS CURRENT RRRRY INDEXES

LDX

LDY

LARELA4:
LDH
ac
fDC
STR
DEX
LDA
ADLC
STR
LDR
CMP
BHE
DEY
LDA
CHMP
BNE
LbA

INDX
1NDY

DIM-1.X

#3091
DIM-1,%

DIM—-1.%
L0
DIM~1.X
DIM-1,%
DIM, %
LABEL2

DIM-1.%
DIM-1.%
LABEL2
NS0T

(Continued on next page)
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4136
4130
S3F
4141
4143
414¢
4 146
G144
< 146
414¢&
4142
1 14F
414C
4 14E
41%5@
A I3
H 155
4158
4 {5€
4154
4156
4156
4159
4 15E
A150
ERUSE
4163
o 140
4167

LR iird

4160
416D
ERYS o
4170
4171
4174
4177
4177
4177
41?7
4177
4177
4179
4 17R
4170
417F
4186
4382
11849
4123
4187
$1e9
4128
4 18E
A 18D
4 12F
4191
4194
3195
4198

11499

4§ FIEe

ACEEA 1

2 AGGG
S B1GQ
7 26GE00E

ca

Bl Gé@
237F
Deaz
RSFAE
ACSCDE

ASEE
CcsDS
alolai)
RS
CSIS
alalsi
4010402
(4]

ABAGCE
16FA
ADb i aca
AOABCE
1672
ARl 6CH
i

REGa
1 @0
RA

ce
R16G
s

Gf
2UF2EZ
4CZEED

RAGQ
E1GQ
Faike
8504
C&

R1G£Q
35Ez
c&

EiC@
2563

A

C4a
Faao
Bla2
285CDE
ce
4CEE4]
£a

[SEROB

Y [{SGEE
ZaF 9EA
4C2EED

5TR
<TA
DEX
DEY
JIMP

DIM-1,%
DIM. R

LABEL4

3 FRINT THE HAME OF THE CURRENT RRRAY

PRINTH:
LDV
LDAH
JSR
INY
LDH
FAND
BNE
LDA

CONT3  JnF

5 CHECK T1F

END
LDA
cHE
ENE
LDA
CHP
BHE
JHE

RTSA RTS

#$00
(POINTL) .Y
ouTDO

{PQINTL).Y
#¥VF

CONT3

o

auTDO

ML ELEMENTS OF CURRENT ARRARY ARE PRINTED

POINTL
EMDVAK
RT54
POINTR
EMDUAR+1
RT51
LQgF

3 ROUTIME FOR START/STOF LISTIMNG

WAIT:

LDA
BPL
LDA
LDA
BPL
LDA
RTS

WAITY

3

3 ROUTIME FOR PRINTING

,

INTQUT:
LD
LDA
TRX
INY
LDA
TH ‘.I)
TXA
JER
JNF

[P R

TROUT
LD%
LDA
BEG
STA
INY
LDA
ST
INY
LDA
STA
LDY
LocrP1
cPyY
BER
LDA
JAR
INY
JIMF

RT&Z RTS

KEDARD
RTZ1
STROBE
KBOARD
URIT1
STROBE

INTEGER VALUES

#4300

{FOINTL), Y > GET LOW BYTE

GET RIGR BYTE

PUT HIGH BYTE IN ¢ REG.

PUT LOW BYTE IN ACCUMULRTOR
CONUERT TQ FLOATING: POINT
PRINT 1T

(FOINTL). Y

GIURYF
PTRFARC

Va Na Mo owm S

KOUTINE FOR PRINTING STRING
FOINTED BY SPL.SPHR OF LENGTH

SLEN®

#$00
(POINTL), ¥
RTSZ
LEN

(POINTL), Y
SFL

(POINTLY .V
SFH
#30a

LEN
RT52
(SPLO.LY
ouTDO

LOGF 1

3 ROUTINE FOR PRINTING REAL UARLUE

REFILOLL:
LDY
LDA
JSR
JriFe

POINTH
POINTL
MOVEFM
PTRFRC
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Microbes (coniinued

Here is a note from Chuck Wardin,
Colorado Springs, Colorado:

Thank you for the fine article and
program ''Apple Pascal Textfile Lister,
(44:100). I bind my listings and this for-
mat helps me find the listing I want
quickly.

1 did come across one problem with
the program as printed. It will work for
the first textfile only and force one to
start the program over to get a second
file to list. Below is a simple solution.

PROGRAM READ:

End
end
Until Filename ="'
End. (~ MAIN PROGRAM »)

SHOULD READ:

End
end,
close (lexttite)
Until Filename ="'
End. (» MAIN PROGRAM *)

AICRO"
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NEW!

CHECKBOOX - CHECKVMRITER
PROGHAM FOR:
THS 80CC™ APPLE |I'»
TRS 80 MODI/LEVEL ('
TRS 80 MODEL I
- CASSEYYE TAPE 99.95
- e or LISTING 34.95

a‘aﬂ,"

NOW.

That’s right Continvous Checks fan folded in
a 3-10-3-paye desk sot design. And ey can be
cowmputer printed, handwritien or typewritten
— wiuchever sdds 1the quantity or situation.
SPECSAL DESIGN
Qur checks are not a bigh-volume business
lorm adap They're sp lly designed
Camputer/Manual Checks for the harne
user. And they're easy to use, ¥00. No needto
ghange panter larm width when loading Our
checks are the same 9% width as standard
tractor feed printer paper Check lear down
size 13 the same as \he clessic personal-sized
chock 1ssued Dy ail banks
COMPLETE HOME SYSTEM
Wiih tiws system you can print the bulk af your
monthly checks on your computer usmng our
program. Your checks and stubs oan then be
s1org0 In our aliractive Dava Ring Binder
Checkbook. Later. if you have a few checks to
write, there's no need to load them mio 3
printer - just wrie 3 chaeck at ypur desk s
showae above. And vau can mail vaurchscks n
aur dual wi ta el
addressing chorgs,
UNIQUE
You won't find continuous chacks like these
anywhere And, our special small quantity
printing process willgive yau ucel!en(quah(v
and app: Standard ¢ol oordi
lmprinting and encading 15 35 shown above

.Continuous Checks
That Can be Used With or Without Your Computer!!
The Best in A Home Checking System

{logo can be onvted} on blue, gray, green, or

bufl ehecks. paicED RIGHT
Two Hundred checks are just £29.95 {onve-
lopes $14.35} Five Hundred checkz are
$49.95 {snvelapes §27 .95). Oata Ring Check-
books are anly §4 95.
Special "ORDER NOW" Offer
So thal you can s{arn using your coinpuier
immediately 10 pay your monthly brils, we'll
make yoit g special package offer If you prder
disectly from (nis ad, we can sand you:
200 Checks, 100 Eavelopes, A Binder,
and Program for $49.95
— QR -
500 Checks. 300 Envelopes. A Binder.
and Program for $74.58

You'll save as much as $9.B5 over the
separate purchase pnce And with the spocial
package you can begin your monthly check-
book balancing and bifl paying as saon as you
cecewve your checks. Just anclase a voided
check (for encoding inlarmalion} wrih your
payment (VISA MasterCard orders must
show signafure, expiralon dale, and sccount
number) Or. send loday for samples.

N AAIL AODRESS SOURCE TCH-41) mecsnil Y £i4 70270 238
SYNERGETIC 4715 SHEPHERD RO

SOLUTION DEPARTMENT M91
PHONE (813] 646-6557 MUULBERAY, FL 33860

PLAY THE NUMBERS
GAME— A nD wiN

With ELF and TWG/ARIMA SOFTWARE
TWG/ ELF performs

ARIMA Is « factor analysis

invaluable to « multiple regression

ysers interested

in time series. This

Box-Jenkins package

identifies

» seasonal and non-
seasonal differencing

+ Box-Cox transformations
estimates iy

- correlalian between coefficients

« Box-Pierce @ statistics and their
significance

« L statistics

- probabilities and predicts

» varlous lead times

» slarting points _

- confidence levels for time series forecast
data

$300.00

Each program comes with database manager, numeric
software keypad and requires an Apple il with Applesoft,

48 K, and DOS

To order write lo

The Winchendon Group

3907 Lakota Road

PO, Box 10114 M

Alexandria, VA 22310

» stepwise, discriminant analysis

» ¢ross tabulations

» 1and 2 way ANOVA

as well as all basic statistics, including
skewness, kurtosises, etc. and Chi-
Square, ELF will also create and edit a
fata hase as well as visually depict
data in scattergrams and histograms
{bar graohs) .and more

$200.00

THE WINCHENDON GROUP

THS B0 < Sty It A 11~ A it g

utilitv

by Bert Kersey

citv

21 of our most-asked-for Apple Utilities
¢BX Applesofl ROM

ple Utility Disks!

With Free PEEKS & POKES Wall Chart!

for YOUR Big Apple~Our 21 most~asked{or Appie Utdes on one big
Oisk—List formatter makes property spaced A indented hstings wih
printer page oeedks, EdCh program watement is on a new ine with I+
Then's A Loops called out; 4 3rest de-busger! Talalog In any numder
of columms X any page-width to CRT or printer. Automatically 0051
he Run-Number & 13st-used Date in your programs. sake any
command Invislble in your 0ings; ACCess pregram ines in memaky
for gacboge repair & 'egal” sezadon; Qulckly 5ot & store info on
disk; Run any Applesaft file while another stays imact; Move lines
within your programs; Renumber to 63535; Save inverse, INVISIELE &
trick file names; Convent dec ta hex & tinary, or INT to FP; Append
programs; dump the text screen to ANY printer . . . smore toa 21

"
LNSerAanOAblE ¢ piANaDoNS of ho'a
One of the Le4Y Apoie learning tepl

wan moceas |/ Intlity Clty on Applesoft Disk
s” O v 40-page Bagle Bros Apple Tip Book =3
2% e

oh mu Progra
the matket 103y

V' Apple PEEKS, POKLS & POINTERS Chart

Hi-Res Apple Graphics/Text Utility
by Bert Kursey & Jack Cassidy 48K REOURED

RI-RES DRAWING: Creste hires pictures & charts,
appendabic to your programs. Keynoard or Paodie convol, Op
Gonal Xdraw Cursor (see Wnes before you draw!); Any zoior mix or
REVERSE (appasite of background); Circles, Boxes & Flipses, filked or
not, Banus Pragrams Loo—SKRUNCHER stores hi-res in a5 kttle as 1/3
aormal disk space, SHIFTER tyanslers any poroon of Ing hi-res screen
AS0 superimpose hi-res mdges and convert Hi-Res 1o Lo-Res 4 oack
for tascinating avstracts!

HI-RES TEXT: Besuiul upper & lower case wrh Descenders,
color of reverse; Postionatie anywhere (NOT resvricied by Htabs &
veans). Professional looking PROPORTIONAL SPACING| Adjustable
Type Size, Leading thne spacing) & Kerning (letter spacing}. Multi-
directional typing; up, down, even backwaas!

Plot on Applesoft Disk.
39 vV 40-page Beagie Bros Apple Tip Book = 4
o | v/ ADple PEEKS, POKES & POINTERS Chart.

4315 Slerrs Vista
San Dlego,

CA 92103
714-296-6300

WITH EACH ORDER, YOU WILL RECEIVE . . .
[l Dos Boss, Udlity Cley or Alphs Plot on Applesoft Dk
U A 40-pase Appie Yip Book {2acn entrety aifferent)
0 An 11x17 Apple PEEXS, PONES & POINTERS Cnart

w28 POKE your Apple all night long with this handy 11 X 17 refer-
’-"*“ ence poster! The most useable PEEKS, POKES, POINTERS &
T CALLS sc!ounsed up from every source |rnog|nable' A great

dos boss

DISK COMMAND EDITOR

by Aert Nervay & Jack Cassldy

A €13ssi¢ ubibity yau will ENJOY! Rensme Commands: ''Catsiog’’ can
e "lay” i, Save-Protect yout programs; Unauthorized copy -
lempts produce “Not Copyable'” message TXey Program Selechion
trom catalog {extremely nandy". Catskog Customizer—Change Disk
volume message to your ttie, Omit or alter file cooes,; Catalog by fie
type, etc Rewnte Errov Messages— "Symtax Error”” zan be “Oops””
or Stything You want!

Al of Dos 80s3's chunge fedlres may be appraded to your pfo-
grams, <o thal anyone using your disks on any Apele (baoted or
not) Wil be formatling BOS the way you designed hi

PLUS ooa APPlE TIP BOOK NUMBER T™Wo!

Programs Umsl.\nlu
“Trestie Peching & Poking

v/ Dos Boss on Apiplesoft Digk
V' 4D-page Beagle Bros Apple 1ip ook =2
V" Apple PEEKS, POKES 8 POINTERS Chart

MINBMUM 39K REQUIRED
pra

—
Ask around about leaqie Bros Software.

Qur programs are practical, friendly & user-oriented, and
always come with an amazing smount of documentation &
Juicy Apple information. If your dealer doesn't have our stuff,
get on his case about it, or order directly from us. We ship all
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disks & books WITHIN 48 HOURS.
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24 I';u;sur TOLL FREEOrder Desk:

ders, call:
terCard, VISA or CcOPD or
mgzionwrde. 800-854-2003 eﬁ gg?}
California: 800-522-1500 ¢

4-2622 ext.827
A‘aSkgégHewaL(aonou?c 1&?955&00 1 LOD oroers, 22e 2l ““(‘3
(Oroess O i )

Or order by Mail (use this coupon or separate sneer
IEEEEEEEEAEEREEESEEEEN
B RUSH! The disks checked below

£ W Plus The Tip Book and PEEKS & POKES Chart!

B o ynuryary O ALPHAPLOT O DO5BOSS
2 (531 (341 ($25.50)

] {Priges include Fst Class Shipping: Calll. residents add b%.)

: Specify

% NAMES= ___ f13.2 * 033
S® A0DRS=

8

2@ CITYS=

4 VISA/MASTERCARD:

Include Actount No.
& Expiration Date.
Mail U.S. check, money order or Visa/mC Numbers
to: BEAGLE BROS, Dept.T
4315 Sievra Yista,
San Diego, CA 92103
Telephone (714) 296-6400.

4 > 4 "
Piease add $4.50 for shipping outside US or (anada.
COD orders, add $3.  California residents, add 6%.

1 =9
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Integer

Cross-Reference
Utilities

by Lee Reynolds

A cross-reference table is an
Invaiuable ald to development
or debugging of a BASIC
program. This article and the
accompanying program confront
the task of generating a
complete cross-reference table
for Apple Integer BASIC

programs.

These Utllitles
requlre:

Apple il
with Integer BASIC

Most Apple programmers probably
realize that a computer program is a
constantly changing and growing entity.
You finish writing a program that does
just what you want, and later you think
of something else you would like it to
do. Perhaps you think of a different
technique that will better achieve your
gozl, or — horrors! — you find a bug in
your masterpiece. Whatever the reason,
most programs need to be modified in
some way. Too often the changes must
be made long after all the programming
details have fled from memory.

This article presents two different
cross-reference applications: one prints
out a cross-reference of all the line
numbers used in a program, and the
other does the same for al) variable and
array names. It is usually much easier
to modify a program when you know
where every GOTO or GOSUB is go-
ing, or in what lines each of your
variables and arrays is used.

Applesoft programmers have avail-
able a wvariety of cross-reference
utilities that perform these valuable

No. 47 - April 1882

Line Number Cross Referencer

S LOMEM: 2500
10 DIM A$(255) : SHLAM=Z00
20 CALL =934: PRINT "THIS PRDGRAM GENERATES A RINARY FILE": FRINT “WHICH IS
THE MACHINE LANGUAGE"
X0 PRINT "LINE NUMBER CROSS REFERENGE ROUTINE"
{00 AB="QBEHOU:AS CA 85 O0F AS CH BS 04 A% 0D 85 QC 220 S8 FC AZ OO ED LE 08 20 K
D FD €8 €0 (Z DO FS FO "r GOSUB SHLAM
110 A$="081D: 12 CC C9 CE CS AZ AD A AD D2 CS €4 C5 D2 C5 CE C¥ CS DT AD OO B
{ O3 85 09 A4 OO0 CB B! ": GDOSUB SHLAM
120 AS="U83A:03 @5 01 CA Bl 03 85 N2 AS CA 85 N7 AS CB 8BS 08 AC 0D Bl 07 85 (
A C8 B1 G? 85 05 08 BI “r GOSUB SHLAM
130 A¥="0R57:07 8S 06 AG O3 Bl 07 C9 SF FO 4B C? SC FO 47 C9 24 FO 43 C9 8 F
O 3F C? 09 FO 41 CY 74 ": GOSUBP SHLAM
140 A%="0OB874:FC 43 CH C4 0A 90 E1 AS 07 18 A5 0A B3 D7 AS 08 &9 00 85 08 A5 0
7 TS5 4C AS 08 ES 4D 90 “: GOSUPR SHLAM
150 A$="DBP1:RB A5 UX 18 &5 09 8Y 0T A5 ©4 49 GO 85 DA AS 0T €CS 4C AS V4 ES ]
D 90 87 20 BE FD &40 A9 ": 6GOSUB SHLAM
140 A3="DAAE:-OD BS OR FO 0A A% OA 85 OB DO 04 A% 75 85 OB CH EB1 07 CT BO 90 |
D C? BA BO 19 C8 Rl 07 ": GOSUR SHLAM
170 A$="08CE:CBR CS DY DO (1 HL 07 C5 02 DO OB C8 Bl D7 C9 04 9¢ (D £S5 OB Fo |
9 AS OB FO 91 €8 Bl 07 ": GBUSUEB SHLAM
180 A$="0O8E8:CS OB FO 046 CY 04 90 86 BO FI A9 OO0 85 OB FO C5 FO AF AS OO0 DO |
A4 Eb6 ©O 20 BE FD A9 00 *: GOSUP SHLAM
150 A$="0905:85 OC AS 01 BS FZ A5 02 B3 FI 20 {F ES AS DC 18 69 06 C9 24 DU O
S 20 8E FD A% 046 8% OC “: BOSUE SHLAM
200 A$="0922:85 24 AS OS5 BS F2 AS 06 B5 F3 20 {F ES A9 00 20 A8 FC 2C 00 CO 1§
0 LB AD 00 CO 2C 10 CO ": FOSUB SHLAM
210 A$="(93F:C9 AO FO 04 L9 8D FO BL DO OB 2C OU CO (D FE BD (0 CuU 4C 7B 08 *
: GOSUB SHLAM
220 PRINT : PRINT "ROUTINE HAS BEEN FOKED INTO MEMDRY*“
222 PRINT "INSTRUCTIONS:": PRINT * 1. CALL 2048": PRINT " 2., PAUSE DISPLAY WI
TH SFACE BAR, OR"
224 PRINT ” X. ABURT DISPLAY WITH RETURN KEY™
230 NEW
240 END
I00 A%l LEN(AS$) «1)="N EBBAG"“: FOR I={ TO LEN(A%)1 POKE S11+]1; ASC(AZ!(1))
t NEXT I: FOKE 72,0 CALL -144
210 RETURN
Symbol Cross Referencer
1O DIM A%(255) : SHLAM=300
20 CALL -9%6: PRINT "THIS FROGRAM GENERATES A EINARY FILE“: PRINT “WHICH IS
THE MACHINE LANGUAGE"
20 PRINT "SINGLE VARIABLE CRDSS REFERENCE ROUTINEY
100 AB="Z00: 20 S8 FC AG 00 84 09 Bl 4A FO OL C9 40 DO 02 A9 A4 20 FO FD CE8 DO
. FO B4 00 20 BE FD AS CA ": GOSUE SHLAM
116 A#="021E:85 0T AS CH €G 04 A0 (0 EQ1 O BS 0Ol 3A ET OO 8% (OF Q0 7C AQG 03 C
A 03 BO 76 Bt 0% CO 80 “: GOSUB SHLAM
120 A="QXIP:RC (4 C? 5D FQ &C C9? 249 DO OH [C8B C4 ©S BU &3 By UX C? 29 DO F5 C
68 DO E0 C92 Lt BO 04 CA “: BOSUB SHLAM
130 AS="0D358:C8 90 F5 B84 (4 18 98 &S O3 B5 07 AS 04 49 OO @5 08 AD 00 Bt 07 D
. 1 4A DO OF G8 C4 00 DO “: BOSUB SHLAM
1140 AZ="0375:F5 Bf 07 C9 80 90 12 98 18 45 D& AR Bi 03 C9 80 90 AC C8 C4 05 9
: 0 FS RO IF A5 09 69 06 “i GOSUB SHLAM
180 At="0392:C9 24 DO OS 20 BE FD A9 04 BS 09 85 24 AD Of B1 DI 85 F2 CB Bt 0
3 8% F3 20 IF ES AS 0f “i GOSUB SHLAM
140 AS="OZAF: 1B &5 O3 BS OX AA AS D4 45 00 85 04 E4 AC ES 4D BO O3 4C 24 03 2
© 6E FD 60 "; GOSUB SHLAM
1170 PRINY t PRINT "MACHINE LANGUAGE ROUTINE HAS BEEN": PRINT "PFOKED INTO MEMO
i EPn
172 PRINT "INSTRUCTIONS:"“: FRINT " 3. TYFE "CLR”": PRINT " Z. DECLARE SYMROL
TO XREE": PRINT » X, CALL 748"
1BO NEW
190 END
300 A% ( LEN(A$)+1)="N £B88AG": FOR I=1 TO LEN(A%): POKE 51i{+1, ASC(A$(I))
y NEXT Ii POKE 72.0: CALL —144
210 RETURN
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functions. Far example, the Applesoft
Tool Kit (which is part of Apple’s DOS Integer BASIC Symbol XREF
Tool Kit) has a symbol cross-referencing
Capabihty built into ir. Roger Wagner’s ;INTEGER RASIC SYMBOL XREF
Apple-Doc package contains routines to B
performa both types of cross-referencing. :B" TSR EROITE,
Both of these utilities are for Applesoft. }ZERO FAGE
What about Integer BASIC? 4
0000 SYMIEN  FPZ SO0 FSYMBOL, NAME LENGTH
0001 LINLEN EPZ $01 ;LENGTH OF TEST LINE
0003 LINADR  EPZ $03 ;CURR, PROGR. LINE ADIR.
When I bought my Apple II, most ot 0005 1AST EPZ $05 ;# BYTES TO TEST UP TO IN CURR
my early programming was in Integer, . LINE i & e o e
itd' i thmy.il.r§t 52”0111115 ey V}:'.as £ 0007 CURADR  FPZ §07 :ADDR. OF CURR. MATCH
write such utilities tor Integer. This ar- 0009 HROS  EPZ $09 JLAST CURSOR HORIZ. POS.
ticle contains listings of my results. 0800 :
Both were first written in assembly lan- gggg g 5200
guage; source listings from my assem- 0300 : v
bler are included. Later, I wrote Integer 0300 20 58 FC JSR SFCSB tHOME & CLPAR SCREEN
programs that POKEd the machine lan- 0303 AO 00 LDY #§00
guage routines into memory, using b6 .09 STY HPOS $INIT. CURS. POS.
7 o 0307 Bl 4a LOOP] LEA ($4n),Y ySYMBOL, PRINT LOOP
S.H. Lam's method. Listings of these
; 0309 FO OC RBEQ FNDREF :DSP BYTE?
programs are also included. 030B C9 40 QP 540 18 SIQR
030D DO 02 ENE OUTCHR
O30F A9 A4 LDA #SA4 1CHBNGE TO $
The line cross-reference routine 3311 e R iz ol bl
; ; : 314 8 my JINCR. § CHARS.
resides in memory locations $800 to 0315 DO FO BNE 1L0OOP] s ALWAYS
$953, while the symbol cross-reference 0317 84 00 FNDREF ~ STY SYMLEN :SAVE SYM. LENGTH
routine extends from $300 to $3C7. gig ig g FT Jr.: zziﬁf 7OUTPUT C’*@Rm@ RETURN
Consequently, it is possible to have 031F 85 03 STA LINADR R
your Integer program and both routines 0320 A5 CB LDA SCB LOMEM, HIGH
in memory with no addressing con- %gi 85 04 STA LINADR+1 :
flicts. If you choose to BLOAD the line %6 gi’ gg LOoPZ: LB #500 ;LINE SEARCH LOOP
X her than RUNnin 0. LDA (LINADR),Y ;LINE LENGTH
cross-referencer |rather than Nnmg 0328 85 01 STA LINLEN :SAVE LINE LENGTH
the Integer program that POKEs it into 032n 38 sEC
memory], you will have to set LOMEM 0328 ES 00 SBC SYMLFN ;SUBTRACT SYM. LENGTH
; ; 032D 18 LAST BYTE 7O TEST
to some address higher than $953. This it B SRR pere IARO »
will prevent the routine from getting 032F 90 7C BOC NXTLIN
wiped out by any immediate-mode ggg; 22 gg LDY #$03 JGET PAST LDXE #
3 i TSTOKN  CPY LAST :FIND NON-TOKEN LOOP
stat_eg:lnents you type in Ivt(halt contain a 6395 B6 76 i " T D
vanable o7 array name. My integer pro- 0337 Bl 03 LDA (LINADR),Y
gram automatically does this in line 5 0339 €9 BO QP #580
by setting LOMEM to 2500 before gggg 23 ég g‘% ':g';gm 1>=5§807
POKEing tht_: routine into that part of 033F FO €C BED NTLIN SREM TOKEN?
memory which is usually reserved for 0341 €9 28 o #1528 :BEGIN QUOTE?
the Integer symbol table. 0343 DO OB ENE RXTBYT
0345 CB LOOP3  INY :FIND CUOTE LOOP
0346 C4 05 CPY IAST
Both routines will display the cross- 0348 B0 &3 SO AR LR |t
¢ bl B he li 034r Bl 03 LDA (LINADR),Y
reference table on tixe screen; the line 034C 09 29 orF $529 SEND CUOTE?
number cross-referencer can be stopped 034F DO F5 BNE LOOP2
at any time by hitting the space bar. gggg gg - ROCTBYT ;}:EY e
When you want to resume the display, 389 o5 OO O DISCSIml = iy
merely préss another key. If you want 0355 RO 04 BCS ALPEA
to permanently abort the display, press 0357 c8 Y ;SKIP OVER 2ND BYTE
the return key 0358 ¢CB INY +SKIP GVER 1ST BYTE OF INTEGER
0359 90 F5 BCC KXTEYT :ALKAYS
035B 84 06 ALPHA  STY CURBYT ${SAVE PTR TO CURR. BYTE
03sC 1 ac
You can, of course, get the tables 03;_: gg oy
printed out by doing a PR#1 {or what- 03SF €5 032 ACC LINADR
ever other slot you use) before CALLing 83322 9: gz STA CURADR
| ; A LIA LINADR]
the machine language routine. o AR 3600
0367 85 08 STR CURADR+1
0363 RO 00 IDY #500
) . 036B B) 07 LOORS  LDA (CURADR),Y TEST SYMBOL MATCH LOOP
RUNming the Integer programs wil) 036D D1 4A QMP (§48),Y
set up the machine langnage cross- ggg‘l‘ g 08 % FNTTOK iNO MATCH. GO FIND TOKEN
referencers. You then LOAD the In- 0372 C4 o¢ CPY SYMLEN JOCMEARE TO SYMBOL LENGTH
teger program that you want to cross- 0374 DO F5 ENF: 100P4
reference. If you want to perform a line (Continued)
number cross-reference, you start the
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0381
0383
0385
0387
0388
038A
038C
038E
0390
0392

0396
0399
0398
039D
039F
03R)
O3A3
03A5
03R6
03A8
03AA

O3AF
03RO
03B2
03B4
03B5
03B7
03B9
03BB

O38F
03C1
03c4
03C7
03c8

Bl
c9
20
c8
C4
90
BO
AS
€9
9

0394 DO

20
A9
85
85
A9
Bl
85
c8
Bl
85
20

O3AC AS

18
65
85
AR
A5
69
85
E4

03BC ES

BO
4c
20
60

07
80
12

06

03

80
AC

05
F5
¥
09
06
24
a5
8E
06
(0]
24
01
03
F2

03
F3
1F
01

03
03

04
00
o4
4C
4D
03
24

8E FD

03

LOCPS

FOUND

NXTLIN

EXIT

Integer BASIC Symbol XREF (continued)

0376 Bl
0378 C9
037A 90
037C 98
037D 18
037E 65
0380 a8

LDA (CURADR),Y
QUP #9580

BOC FOUND

TYA

cc

ALC CURBYT
TAY

LDA LIMADR+1
AIC #$00
STA LINADR+1
CPX $4C

SBC $4D

BCS EXIT
JMP LOOP2
JSR $FC8E
RTS

END

;NEXT BYTE TCKEN?

;FIND TOKEN LOOP

; <SBC?

;><LAST VALUE TO TEST?
;ALWAYS

sREACHED 367

;CARRIAGE RETURN

;SAVE CURSOR POSITION
;MOVE CURSOR

:REFERENCING LINE §, LD
;PASS TO SUBR.

;HIGH BYTE
;PASS TO SUBR.
sPRINT LINE #
;LINE LENGTH

sNEXT LINE# ADDR.
;REACHED HIMEM?

0800
0800
0800
0800
0000
0001

0003
G005

0007
0009
OOOR

00DB
000C
0800
0300
0800
0800
0800
0802
0804
0806
os0e
0B0A
080C
0SOF
0811

OR REF'S

A5
85
A5
85
A9
85
20

A2
BD

3583 REABE

1

™

RE BEING SEARCHED

08

Integer BASIC Line XREF

:INTEGEFR RASIC LINE XRIF

+BY LEF REYNOLDS

FLAG1
CURLIN

CURRCR
SRCHLN

SRCHAD
LENREF
LENSEA

FLAC2

BEGIN

LocP

EPZ $00
EPZ $01

EPZ $03
EFPZ $05

EPZ $07
EPZ $09
FPZ SOA

EPZ $0B
EPZ $OC

ORG $300
ORG $800

LDA $CA

STA CURADR
LTA SCR

STA CURRDR+1
LDA #S00
STA $OC

JSR $FCSB
LDX #$00
LDA TITLE, X

1FLAG:=1 WHEN 1ST REF.
;CURRENT LINE #, WHOSE REF'S A

;ADDRESS CF CURLIN
sCURRENT LINF BEING SEARCHFD F

;ACDRFSS OF SRCHIN
:LENGTH OF REFERENCEL LINE
1LFNGTH CF LINE BFING SEARCHED

;FLAG: O=GOTO, SA=DEL, $75=LIST
;1AST HORIZ. CURSOR POS.

- START, LOW

. START, HIGR

+INIT. LAST CH
tHOME & CLEAR SCREEN

{Continued)
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display by means of ''CALL 2048."" If
you want to perform the symbol cross-
reference, it's a bit more complicated:

1. Type CLR to clear the symbol table.
This is necessary because I chose to
have my routine perform its cross-
reference on only one symbol at a
time, and it is always the first one
declared.

2. Declare the symbol you want to
cross-reference. Thus, if you wanted
to find all references of a variable
named PLAYER, you would type in a
statement such as PLAYER=0. If
you wanted to search for an array
named BOARD, then a statement
like DIM BOARD|64) would do.
When cross-referencing a string ar-
ray, you must also declare the sym-
bol by‘means of a DIM statement.

3. Activate the display by means of
““"CALL 768." When you want to
cross-reference another variable or
array name, begin again from step 1.

Remember that if a pon-array
variable has the same name as an array,
its value is stated in element O of the ar-
ray. Thus, if you have a variable called
GAME and also an array called GAME,
the value of the variable is saved in
GAME/(0). This intcresting quirk of
that language means that my symbol
cross-referencer will cross-reference
both usages at once.

If you understand assembly lan-
guage, you may find it interesting to
delve into the source listings; the com-
ments are fairly complete, so it
shouldn’t be difficult to understand, if
you are aware of how Integer BASIC
stores program lines in memory. (See
the Nav./Dec. 1979 issue of Call
—A.P.P.LE.)

Both Integer programs NEW them-
selves out of memory after running,
and — as mentioned before — the line
number cross-referencer program must
begin by setting LOMEM. Consequently,
line 180 in the symbol cross-referencer
is "‘illegal.’” The same goes for lines 5
and 230 in the line cross-referencer. In
order to type these lines im, you will
have to go to a bit of trouble. One
method is to use Ray McVay’s Integer
BASIC Post-Editor program (see the
March/April 1980 issue of Call
—A.P.P.L.E). If you don't have this
program available, the changes can be
implemented using the following
procedures.

95

e ——

B




Integer Symbol Xref Program
Procedure

1. Type in this statement before any
others:

180 PRINT

2. Go into the monitor by means of
CALL -151

3. Type CA.CB
You will see something like this:
+«00CA - FB 95

This is telling you that locations $CA
and $CB contain the values $FB and
$95. If you combine the two values into
one 4-digit hex number, after switching
their order, you will get the memory
location $95FB where line number 180
begins. The entire memory representa-
tion of this line will be the following
sequence of hex values {which, in this
case, you can display by means of the
monitor command 95FB.95FF):

05 B4 00 63 01

That '63'" is what BASIC stores in
place of the word ''PRINT"’, which you
typed in on line 180. Change that value
to the token for the key word ‘'NEW."'
In this example, 95FE:0B accomplishes
this.

When you have succeeded in getting
BASIC to accept an illegal statement
containing the word “NEW’’, you must
go back to BASIC by means of Control-
C (return], and type in the rest of the
Integer program.

Integer Line Xref Program
Procedure

You will have to go through a very
similar process to get lines 5 and 230
into the program.

1. Type in these lines first:

5 PRINT 2500
230 PRINT

2. Go into the monitor, by CALL - 151

3. Type CA.CB. My 48K system
displays:
*00CA - F3 95
So line number 5 starts at location
$95F3. You can display both lines by
means of:

O5F3.95FF
You will see these hex values:

08 05 00 62 B2 C4 09 01 05 E6 00 63 01

96

0814 20 ED FD
0817 EB

0818 EO 12
G81A DO F5
081C FO 12
OS1E 4C 49 4E
0821 45 23 20
0824 20 20 52
0827 45 46 45
OB2R 52 45 4F
082D 43 45 53
0830 A0 00
0832 Bl 03
0834 BS 09
0B36 84 00
0838 C8

0639 B1 03
083B 85 01
083D C8

083E Bl 03
0840 85 02
0842 A5 A
0844 85 07
0B46 A5 CB
0848 85 08
084A RO 00
084C B1 07
084E 85 OA
0850 B

0851 81 07
0853 85 05
0855 8

0856 B1 07
0858 85 06
085a A0 03
085C Bl 07
O85E €9 5F
0860 FO 4B
0862 C9 5C
0864 FO 47
0866 C9 24
0868 FO 43
086A 9 08
CBEC FO 3F
086E €9 09
0870 FO 41
0872 C9 74
0874 FO 43
o876 C8

0877 C4 0A
0879 90 E)
0878 AS 07
087D 18

OB7E 65 OA
0880 85 07
0882 A5 08
0884 €5 00
0886 &5 08
0888 A5 07
088a CS 4C
0BEC A5 08
0B88E E5 4D
0890 90 BR
0892 A5 03
0894 18
0895 65 09
0897 85 03
0899 A5 04
089B 69 00
089D 85 04
089F A5 03
08A1 C5 4C
08R3 A5 04
08A5 ES 4D
08A? 90 87
08A9 20 8E FD
08aC 60
08AD A9 00
O8AF 85 OB
08Bl FO (GA
O8E3 A9 Q2
08B5 85 0B
08B7 DO 04

TITLE

INIT1

INIT2

SEARCH

NXTBYT

JSR
INX
Crx
BNE

BED
ASC

3B

K&

SEHEREEREIRESRRAERRESE

CEEE

Integer BASIC Line XREF (continued)

SFDED

#$12
LOOP
INIT1

'LINE4  REFERENCES'

#S00
(CURADR) , Y
LENRFF
FLAG!

(CURADR) , Y
CURLIN

(CURADR) , Y
CURLIN+]
SCA

SRCHAD

SCR
SRCHAD+1
#s00
(SRCHAD) , Y
LFNSFA

(SRCHAD), Y
SRCHLN

(SRCHAD), Y
SRCHIN+1
#3503
(SRCHAD) , Y
$95F

SRCHAD+1

SRCHAD+1

;OUTPUT CHAR.

;END OF TITLE?

;LENGTR OF LINE
;CLEAR FIAG: NO REF'S

;LINE TO FIND, IiW

;LINF TO FPIND, HIGH

yPROG. START, LOW

;SERRCH START, LOW
;PROG. START, HIGH
+SERRCH START, HIGH

;LINF. LOOP
;LENGTH OF LINE

:LINE¥ SEARCHING, 1O

;" " , HIGH

;RUN TOKEN?
;DELETE TOKEN?

;LIST TOKEN?

;CONE WITH LINE?

;ADDR. OF LINE SEARCHING

;NEXT LINE ACLR.

1COMPARE TC BIMEM

;ACDR. CF TEST LINE

; LENGTH
sNEXT TEST LINE ADDR.

;END CF PROGRAM?

; PRINT CARR. RET.
;GO BACK TO RASIC

;FLAG TESTING GOTO

:FLAG TESTING DELETE

{Continued)
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08B9 A9
08EB 85
08BD C8
OSBE Bl
0Bco C9
08C2 90
08C4 C3
08Cé BO

08D7 Bl
08C9 C9
08DB S0

08DD C5
08LF FO
0SE1 AS

O8E3 FD

08ES C8
ATOR

OBE6 Bl
O8E8 C5
O8EA FO
08EC C9
OSEE 90
08FO BO
08F2 AS
08F4 85
08F6 FO
O8FB FO
O8FA A5
08FC DO
OSFE E6
0900 20
0903 A9
0905 85
0207 A5
0909 85
090B A5
090D 85
0SOF 20
0912 AS
0914 18
0915 69
0917 C9
0919 DO
091B 20
0S1E A9
0920 85
0922 85
0924 AS
0926 85
0928 AS
0928 85
092C 20
092F AD
0931 20
0934
0937
0939
033C
093F
0941
0943
0945
0947

22
33
ABER83B2BREEN

094E
0951
0954

75
OB

07
BO
1D
BA
19

07

01
11
07
02
OB

07
04
1D

OB
19
OB

2

07
OB

86

H5 I8 EEREcEEBEBNIKIARBRERRR

F-LINE TOKEN

FD

co

Cco
Cco

(]
S

88

105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125

126
127
128

129
130
31
132

133

134
135
136
137
138
139
140
14)
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
1686
167

169
170
in
172
173
174
175
176
177
178
179
180
181
182
183
184

Integer BASIC Line XREF (continued)

LIST LDA #875
STA FLAG2
TSTLIN  INY
LDA (SRCHAD),Y
MP §$BO
BCC TESTB
QMP #5BA
BCS TESTB

+BYTE VALUE BETWEEN $BO & $BO
${NEXT TWO BYTES ARE INTBGER #

INY

LI® (SRCHAD),Y

INY

OMP CURLIN

BNE TESTB

LDA (SRCHAD),Y

CMP CURLIN4)

ENE TFSTB

Ny

1DA (SRCHRD),Y
P #5304
BCOC PRINT

QP FLAG2
BEDQ PRINT
LDA FLAG2

BEQ NXTEYT
FNDCOM INY

LDA (SRCHAD),Y

OMP FLAG2

BEC FOUND

QMP 4S04

BCC NXTBYT

BCS FNDOOM
FOUND LDA #500

STA FLAG2

BEQ TSTLIN
our BEQ EXIT
PRINT LDA FIAG)
BNE PRTREF
INC FLAG)
JSR $FDSE
LDA #S00
STA LSTPCS
LDA CURLIN
STA SF2
IDA CURLIN+L
STA
JSR
DA
ac
ADC
P

PRTREF

PRT STA LSTPOS

SToP

sFIAG TESTING LIST
sBYTE AFTER GOTO, FTC.
1<$BO?

$>$B9?

SAYS

:LON BYTE QOF TFST LINE?

sHIGH BYTE?

:POINT TO BYTE AFTER INTEGER #

PRINT IT'S SEMICOLON OR END-O

;TYPE OF COMMA TOKEN

3GOTO, ETC.
sFIND OCMMA OR STATEMENT SEPAR

;IAST CURSOR HORIZ.

s REACHED PCS. 367

;CARR. RET.

MOVE CURSOR
;REFER. LINE #, LOW

+HIGH
sPRINT REF. LINE #

sMAKE A LONG CEIAY
sTEST KBD. STROBE
NOTHING TYPED?
;GET KEY TYPED
;CILR KBD. STROBE
IS8 IT A SPACE?
GO STOP PRINTING
JCBARR. RET.?

;GO FND PROGRAM

JTEST STROBE
;WAIT FOR KEYIN
;CLR STROBE

You must change the ''62'' to an ''11”’,
and the ''63"” to a "OB”. On my
system, these monitor commands
would do that:

95F6:11
95FE:0B

4, Now go back to BASIC and enter the
rest of the program.

If you don’t know anything about
the hexadecimal numbering system, or
about the monitor commands, you
should leave out line 230 of my Integer
line cross-referencer, and NEW the pro-
gram out of memory yourself in im-
mediate mode, after RUNning it. Also,
leave out lines 5 and 180 in the other
program, set LOMEM to 2500 before
you RUN it, then NEW it out afterwards,

Lee Reynolds, a computer programmer for
15 years, owns an Apple II. He has
published almost two dozen articles in
magazines such as MICRO, Call
-A.P.P.L.E., and Softalk. Reynolds may be
contacted at 5760 N.W. 60 Ave., Apt.
B-101, Fr.Lauderdale, FL 33319.

AICRO

CSE means OSI

Custom After Market
Software for

C1-P and C4-P
machines

Basic Enhancer:

Renumberer, Aulo Sequencer, Screen
Control functions, and a tape 1O
system that is faster and has file
names. For C1-Pand C4-P ..... $21.95

Micro-Processor Word Processing
system:

Now do reports, letters, and other
documents that need that professional
touch. Coded in Machine Code for min-
imum hassle (for C1-Pll only) . ..$44.95

Write us for information on new disk
programs or send $1 for catalog.

Computer
Science
Engineering

\Box 50 = 291 Huntlington Ave. Boston 02115
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BOX 3435, LONGWOOD FL 32750
(305) 862-6917 (QUESTIONS)
ORDER FROM YOUR FAVORITE DEALER
or CALL TOLL FREE (800) 327-7172
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Jrealmtofi magical

.~ astronaut, thousands of light years from
e earth, searching the gaiaxy's rim for
R the fabulous treasures and ad-
vanced technologies of a
long-dead civilization. Maybe
you're the plunderer of
ancient pyramids in a
maddeningly dangerous
land of crumbling ruins.
and trackless desert

wastes.

~You wish to soar to

1 @ether worlds, to behold

~\wenders never beheld

mortal eyes, to dream

~ unrestrained to the

‘Furthest limits of your
imagination.

-
CRER R GE:
P The ADVENTURE SERIES
f by Scott Adams has been
. ﬁ reviewed by every major
[/ microcomputing magazine,
i receiving only the highest
il "/ Dpraise for its mind-puzzling
~ challenge &refreshing originality.
Tens of thousands of aduits and
children have matched wits with
L the Adventure Master. Now, it's your
@8&= - |f you crave the challenge and
panorama of the exotic, touched with

Advanture Hint Book (All 12)

Adventure Hint Shest (Single) - .

Gammodore VG (Cartridge)

T 904 (Tape o Disk) a= b ik
Asquires Adveniure Command Moduls

*Scolt Adams. Graphic Advaniure Sernes
Apple Disks-Full Golor Hi:Aes Graphics:
112 Adventure Hint Book Incl
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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-B80 lets you see exactly

what you will get when typing

80-column format. It gives you a

full 80-column by 24-line display

with all these features.

= Fully compatible with Apple 11
and Apple Il Plus™*

= Fully compatible withmostwaord
processors, micro-modems
and prom programmers, plus
all current Apple Il expansion
boards

= Lists BASIC programs, integer
and Applesoft

= Fully compatible with Pascal

= Uses software to switch
between 40 and 80 column
formats

= Displays 7x9matrix characters

= Provides upper/lower case
characters with full descenders

= 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 reliabie operation

= | gads soldered directly to board
for maximum reliability

= 2K on-hoard RAM, 50 or 60 Hz
operation

= |nverse video selection
standard

Available at all fine
Computer Stores $295.00

=¢ % VIESPER IGGRD

SYTES [H S

SUBSIDIARY OF WESPERCORP

*Reqistered trademarks
of Apple Computer Inc.
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Compton, Radford, ‘‘Money Mode Fix,”’ pg. 6.
A fix for a bug in the formatting of small calculated sums of
dollars and cents, in OS-65U.

1234, The Harvest 2, No. 10 (June, 1981}
Schaffer, Jay, '‘The Apple Throttle,”’ pg. 7.

Control the speed of your Apple BASIC listings with the
game paddle.

1235. Saturn Softnews 1, No. 1 (June, 1981}

Staff, ‘Extended SYM-BASIC,” pg. 2.
A review and listing of all new commands for the SYM.

1236. Apple-Dayton Newsletter 2, No. 6 (June, 1981)

Matthews, John, ''On Cycles and Such,”” pg. 10-12.
A biorhythm program for the Apple.

1237. Atari Computer Enthusiasts 2, Issue 6 (June, 1981)
Anon., ‘‘Using USR," pg. 4-5.
An introduction to the use of machine language on the Atari,
with examples of using the USR function.
Ockers, Stan, "'Lunar V,"” pg. 7-8.
A game for the Atari.
Ekberg, Michael, ‘’Load and Save Binary Files,"’ pg. 9.
An Atari routine to load or save a binary file from BASIC.

1238. Nibble 2, No. 3 (June. 1981)

Hatcher, Rich, "“The Mad, Mad, Mad, Mad Cube,”’ pg. 19-25.
A Rubik’s Cube-type program for the Apple.

Koeritz, Chris, '“The Apple Hi-Res Clock,’’ pg. 27-28.

A clock face program using Apple graphics.

Black, Preston R., “‘Disk Snooping — Part II,"’ pg. 25-39.
Using the tools on the DOS, Disk Directory, File Sectors,
Track/Sector List, VIOC, etc.

Mossberg, Sandy, "'Applesoft Linefinder,’’ pg. 63-67.

A debugging aid for Applesoft programmers.
Mottola, R.M., '"Using the USR Function for Address Refer-
encing,’’ pg. 83-87.

The USR function and how it works on the Apple.

Allen, David P., ‘“The Little Line Eater,’’ pg. 87.

How to put disappearing lines into your Applesoft programs.

Reynolds, William IT, ‘*Converting 'Muffin’ into ‘Demuffin’,"*

pg. 87.
A simple job with the instructions given here.
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6809 Bibliography

Dr. William R. Dial, 438 Roslyn Ave., Akron, Ohio 44320

Time Marches On

Dr. William Dial’s 6502 Bibliography has played a major
role in making bibliographical information available to
6502 users. But now that the 6502 is a mature processors,
we at MICRO believe that most 6502 users need selectivity
more than comprehensiveness. Therefore, the 6502
Bibliography in MICRO will in future selectively list a
much smaller number of the better 6502 articles.

Users of the 6809 processor, however, do need the kind
of comprehensive coverage that MICRO used to give the
6502. Therefore, MICRO will now start a comprehensive
6809 bibliography, to be published in installments as
material accumulates. If any readers are aware of 6809
material we are missing, please contact Dr. Dial or the
MICRO staff.

We feel that this combination—selective 6502 and
comprehensive 6809 coverage—will serve our readers best.

1. Softalk 1, No. 9 (May, 1981)
Anon., "The Mill,’’ pg. 25.
A review of 2 new Apple peripheral board based on the new
6809E microprocessor, offering Apple users a 8/16-bit
architecture, direct page register, extensive addressing
modes, fast speed, ecc.

2. KB Microcomputing 5, No. 5, Issue 53 (May, 1981)

Stark, Perer A., ‘'6800's Best-Kept Sccrets,’’ pg. 56-66.
Included in the review of various editors and word praocessors
are the TSC Text Editor/Text Processor for the 6809
systers, all-in-one editor/processor for the 6809, and the
Stylograph editor/processar for the 6809.

3. Compute! 3, No. 5, Issue 12 (May, 1981)

Lock, Robert, ‘‘Introducing Super PET," pg. 4-8.
A new CBM micro has 134K mixed RAM and ROM with both
6502 and 6809 processors and separatc ROM operating
systems and several languages.

4, MICRO No. 37 (June, 1981)

Tripp, Robert M., "'It's Time to Stop Dreaming, Parc 1,” pg. 7-9.
A description of the features of the 6809 microprocessor, a
possible candidate to update the 6502.

5. Abacus II 3, Issue 5 (May, 1981}

Anon., “What's A Hitachi?"’ pg. 3.
The Hitachi MB 6890 is a new microcomputer based on the
6809 microprocessor running at 1 MHz.

6. KB Microcomputing 5, No. 7, Jssue 55 (July, 1981)

Rawson, David R, ''Clock/Calendar for the 6809," pg. 132-141.
Hardware and software for implementing 4 clock on 6809
systems.
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7. BYTE 6, No. 7 {July, 1981)

Scales, Hunter, "Multiprocessing with Motorola's MC6809E,”
pg. 136-156.
How to use two or more microprocessors sharing common
resources, each working on a part of the problem.
Anon., ‘6809 Cross Assembler,”’ pg. 438.
The XASM 6809 is a commercially available cross-assembler
written in FORTRAN [V.

8. MICRO No. 38 (July, 1981)

Tripp, Robert M., “I's Time to Stop Dreaming, Part 2,

pg. 27-30.
Part 2 describes some of the improvements which are provided
by this chip. These include long branches to any location, a
branch to subroutine instruction with relative branching, ad-
dressing relative to the program counter, and a load effective
address instruction.

Wright, Loren W., ""PET Vet,” pg. 91.
A new assembler for 8K PETs — a new 6809-based micro
from Commodore {Micro-Mainframe or ''Super PET"'|.

9. Dr. Dobb’s Journal §, Issue 7, No. 57 (July, 1981)

Gordon, H.T., "'About the Motorola 6809,'" pg. 6-9.
Discussion of the characteristics of the 6809 microprocessor
and its probable impact on personal computers.

10. Imterface Age 6, Issue 8 (August, 1981)

Baker, Al, '‘Game Corner,"” pg. 24-28.
A tutorial on color graphics with the 6809-based TRS-80 Col-
or Computer.

11. Personal Computing 5, No. 6 (August, 1981)

Apon., 'Some Japanese Personal Computers,”’ pg. 100.
In 4 table of new Japanese micros it is revealed that the 6809
micraprocessor is used in the Hitachi 6890, the Canon BX-3
and the Canon CX-1.

12. BYTE 6, No. 8 {August, 1981)
Miatkowski,
pg. 200-220.

The Fujitsu Micro-8 uses twin 6809 microprocessors to greatly
increase speed.

Stan, '‘The Japanesc Computer Invasion,’’

13. KB Microcomputing 5, No. 8, Issue 56 (August, 1981)

Baker, Robert W., “Petpourri,’’ pg. 10-16.
The CBM 8032 color computer and the new CBM Micro-
Mainframe (based on the 6809} are described.

14. MICRO No. 39 (August, 1981]

Tripp, Robert M., "It's Time to Stop Dreaming, Part 2
pg. 16-18.
Part 3 of this series on the 6809 microprocessor describes the
inscruction sct in detail, comparing it to the familiar 6502 set.

15. Rubber Apple Newsletter 4

Anon., ''6502 vs. 6800 vs. 6809, pg. 7-12.
A comparison of three microprocessors.

16. KB Microcomputing 5, No. 9, Issue 57 (September, 1981)

Vose, G. Michael, ‘‘Exploring the MC6809," pg. 25-30.
A description of the 6809 microprocessor.

17. MICRO No. 40 (September, 1981)

Tripp, Robert M., “It's Time to Stop Dreaming, Part 4,
pg. 20-22.
A discussion of the addressing modes of the 6809, comparing
the 6809 with the 6502, with special emphasis on the greatly
expanded options for the 6809.
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New Publications

Mike Rowe

New Publications

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

Intimate Instructions in Integer BASIC,
by Brian D. Blackwood and George H.
Blackwood. Howard W. Sams and Co.,
Inc. {4300 West 62nd St., Indianapolis,
IN 46268}, 1981, 158 pages, 5% x 8%
inches, paperback.
ISBN: 0-672-21812-7 $7.95
Although written for Apple II users,
this book can apply, with modifica-
tions, to other microcomputers using
BASIC. In a lesson-type format, each
chapter provides definitions, the basic
fundamentals of programming tech-
niques, and self-testing exercises.

CONTENTS: Introduction; Clear the VDM
Screen; Load and Save Program; Program-
ming and Print Rules; Operarors; Trunca-
tion and Integers; Simulated Reals; Catch-
All; Flowcharting; Loops and Counting
Variables; Rule of Default and Decision
Statements; General Outline of Programs;
Playing Computer; Subscripted Variables;
MIN-MAX and SORT; Strings and GOSUB;
Punctions; Efficient Progtamming; Graphics;
Menu and Flag; Games; Appendix; Index.

Pascal: A Problem Solving Approach,
by Elliot B. Koffman. Addison-Wesley
(Reading, MA 01867), 1982, 6 x 9
inches, paperback.
ISBN: 0-201-10341-9 $14.95
This book emphasizes the structured,
step-by-step design of computer pro-
grams. Both beginning programmers
and those experienced in other lan-
guages will learn programming tech-
niques, problem-solving skills, and
UCSD Pascal.

CONTENTS: Introduction to Computers
and Programming—Introduction; Com-
puter organization; Programs and program-
ming languages; Introduction to Pascal;
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Using the computer; Additional input and
ourtput features; Introduction to data types;
Summary; Programming problems. Prob-
lem Solving with the Computer—Iintro-
duction; Probléem analysis; Description of
the problem solution; Algorithms involving
decisions; Algorithms with loops; Imple-
menting the algorithm; Summary; Program-
ming problems. Fundamental Control
Statements—Introduction to control
statements; The IF statement; The WHILE
statement; Application of control
statements; The FOR statement; The
widget inventory control problem; Debug-
ging and testing programs; Common pro-
gramming errors; Summary; Programming
problems. Standard, Scalar, and Subrange
Data Types—Introduction; Numeric data
types—REAL and INTEGER; Functions in
arithmetic expressions; Boolean variables,
expressions and operations; String
varizbles; Cbaracter variables and func-
tions; More on input; Scalar and subrange
data types; Numerical errors; Common pro-
gramming efrors; Summary; Programming
problems. Intermediate Control Struc-
tures—Introduction; Multiple-alternative
decisions; Top-down programming and
functions; Procedures; Application of top-
down design; Scope of an identifier; Com-
mon programming errors; Summary; Pro-
gramming problems. Arrays and Strings—
Introduction; Deéclaring arrays; Array
subscripts; Manipulating array elements;
Manipulating entire arxays; Partially filled
arrays; Arrays of strings; Manipulating
character strings; Common programming
errors; Summary; Programming problems.
Records and Sets—Introduction; Declaring a
record; Manipulating a record—the WITH
statement; Arrays of records; The set data
type; Set operations; Searching an array of
records; Common programming errors; Sum-
mary; Programming problems. REPEAT and
GOTO 3Statements, Nested Structures and
Recursion—Introduction; REPEAT-UNTIL
loop; Nested loops; Sorting an array; The
GOTO and EXIT statements; Solving a
larger problem; Testing a program system;
Recursion; Common programuming errors;
Summary; Programming problems. Hier-
archical Records and Piles—Introduction;
Hierarchical records; Record variants;
TEXT and INTERACTIVE files; User-
defined file types; File update and merge;
Common programming errors; Summary;
Programining problems. Multidimensional
Arrays—Introduction; Declaration of multi-
dimeunsional arrays; Manipulation of
multidiménsional arrays; Room scheduling;
Introduction to computer art: drawing block
Jetters; Common programining errors; Sum-
mary; Programming problems. Pointer
Variables and Dynamic Data Structures—
Introduction; The NEW statement and
pointers; Building linked data structures;
Deleting a node; List insertion; Multiple-
linked lists and trees; Common program-
ming errors; Summary; Programining prob-
lems. Appendices—1. Differences Between
UCSD Pascal and Standard Pascal; 2.
Reserved Words: Standard Identifiers and
Operators; 3. Using UCSD Pascal; 4. Pascal
Syntax Diagrams. Index of Program Style
Displays. Index of Programs, Procedures
and Punctions. Answers to Selected Exer-
cises. Index.
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Don't! (Or How to Care for Your Com-
puter) by Rodnay Zaks. Sybex
(Berkeley, CAJ, 1981, 224 pages, 6 x 9
inches, paperback.
ISBN: 0-89588-065-2 $11.95
An explanation of how to handle and
maintain al] components of a computer
system: the CRT display, the diskettes,
the printer, the magnetic tapes. Con-
tains cartoons and pbotographs.

CONTENTS: Caring For Your Computer—
Introduction; Why Bother? Arc Computers
Reliable? Is The Computer Foolproof? Con-
trolling Your Emotions; The Time Bomb;
The Pointed Index Syndrome; It Is So Sim-
ple. The Computer System—Introduction;
The Monitor; The Memory; The Operating
System; The Files; The Mass Storage Media;
The CRT Terminal; The Printer; Summary.
Floppy Disks—For The Home Computer
User; Introduction; Understanding Your
Diskette; Handling the Diskette; Using The
Diskette; Backing-Up; Labeling; Storing
Diskettes; Environrgent; Transporting Disk-

ettes; Preventive Maintenance; Disk
Failures; Floppy Disk Summary. Hard
Disks—For the Home Computer User;

Introduction; Understanding Your Disk;
Using Hard Disks; The Main DOs and
DON'Ts — A Summary. The Computer—
For The Home Computer User; Introduc-
tion; Understanding Your Computer; Oper-
ating The Computer; Inside The Computer;
Computer Summary. The CRT Terminal—
For The Homeé Computer User; Introduc-
tion; The Operator's Working Environ-
ment; Environmental Requirements; Using
The CRT; External Video Monitor Or TV;
CRT Summary. The Printer—For The
Home Computer User; Introduction; Types
of Printers; Installing The Printer; Connect-
ing The Printer; The Environment; Main-
tenance; Printer Failures; Supplies; Printer
Summary. The Tape Units—For The Home
Computer User; Introduction; Handling
Tapes; Environment And Storage; Shipping
Tapes; Tape Problems; Maintenance; Tape
Units Summary. The Computer Room—
For The Home Computer User; Introduc-
tion; Floor Planning; Electrical Power; The
Environment; Furniture; Fire Protection;
Procedures; Summary. Software—Fot The
Home Computer User; Introduction; Soft-
ware Requirements; Workspace Require-
ments; Software Facilities; Software Main-
tenance; Software Procedures; Hardware
Changes; Software Changes; Summary.
Documentarion—For The Home Computer
User; Introduction; Hardware Documenta-
tion; Software Documentation; Record Of
Changes; Summary. Security—Introduc-
tion; Erecting Barriers; Protecting Forms;
Securing The Site; Encryprion; Audit Trails;
Computer Theft; Summary Of Security Pro-
cedures. Help—Introduction; The Two
Types of Maintenance; Securing Majn-
tenance Services; When It Doesn’t Work;
Summary; Conclusion. Appendix A—Tape
and Disk Manufacturers. Appendix B—

Useful Addresses. References. Index.
Library.
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O High resolution graphics-
Life like motion.

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

© Choice of 4 popular games

See your local

computer dealer

or order directly
1 from IDSL
Specify ATARI

ATARI is the registered trademark of ATARI inc. |

APPLE Il is the registered trademark of
APPLE Computer Inc.

POOL 15 is trademark of IDSI
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From Here
to Atari

By James Capparell

Character sets, display codes, ATASCII
codes, and keyboard codes are the sub-
ject of this month's column. This infor-
mation will help you understand how a
character appears on your T.V. screen, |
will show you what the Atari character
set is, where it resides in ROM, and
how to access the character set. I'll also
describe the three codes used to refer to
the character set. Program 1 will print
the keyboard code, ASCII character,
and display code for any given key. Pro-
gram 2 will show you how to place
characters on a graphics 8 high-
resolution screen. However, before we
get that far we need to know what hap-
pens when a key is pressed on the
keyboard.

When you press any key, an IRQ in-
terrupt is generated. (For more on this,
see my column in the January 82
MICRO.) The vector for IRQ is at
memory location $216, 8217 called
VIMIRQ in the documentation. This
vector points to $ESF6, the entry point
for the IRQ Interrupt Service Routine
(ISR). This service routine performs the
following functions:

1. Saves system registers.

2. Determines cause of interrupt by
polling status register bits. IRQEN at
$D20E is interrogated for this pur-
pose. See table 1 for IRQEN bit
translations.

3. Jumps through the appropriate vec-
tor to the ISR. The ISR performs the
necessary housekeeping associated
with the interrupting source.

For the sake of our discussion,
assume a key has been pressed. This
causes an IRQ. Once it has been
established that it was a keyboard-
caused IRQ, a jump is made through
locations $208, $209 called VKEYBD.
This location contains $FFBE, the
start-of-keyboard service routine. This
routine performs the following functions:

1. Processes debounce. Bounce is
associated with the mechanical
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vibration caused by key closure.
This bounce can appear to the
system as several keystrokes instead
of just one. A software delay of 20
msec is sufficient to allow the vibra-
tion to dampen. A counter for this
purpose is established at this point.

Tabls 1

Address $D20E, known as IRQEN
(interrupt request enable), is inter-
rogated whepever an IRQ interrupt
occurs.

. Starts/Stops{cntr)-1) processing.

. Saves the keyboard code in locations
8$2FC and $2F2, called CH and CH1, Bit 1 = Timer 2 decremented to 0
Bit 0 = Timer 1 decremented to 0

Bit 7 = Break key interrupt
SSFLAG at location $022F is set Bit 6 = Other key interrupt
when the control and "'1'’ keys are

pressed simultaneously. This is the interrupt

feature that allows you to start and Bit 4 = Serial output data needed

stop listings or your favorite game. Bit 3 = Serial output transmission
finished

respectively. This code is to be dif-
ferentiated from ATASCI or the
display codes.

Bit 5 = Serial input data ready

Bit 2 = Timer 4 decremented to 0

Listing 1

S REM ¢= PROGRAM | &»

& REM PRESS ON ANY XEY WAIT FOR A COUFLE OF SECONDS

7 REM THE KEYBOARD CODE, CHARACTER, AND THE CHARACTER'S
& REM DISPLAY CQDE ARE PRINTED

10 OFFSET=4

20 DMEM=PEEK(23)+PEEK (59)4254,REM FIND DISFLAY MEMQRY

30 A=PEEK(7864)IF A>99 THEN QFFSET=7:IF A<{10 THEN OFFSET=%
40 IF AZD255 THEN 7 A" "JCHR$(A)" "\\" PEEK(DMEM+OFFSET)

S0 OFFSET=¢

60 GOTO 20

Listing 2

S REM #8 PROGRAM 7 #=

& REM PUT TEXT ON A GRAFHICS & SCREEN

7 REM CHANGE X, Y SEE WHAT HAPPENS

10 DIM OUT3{ 5),CNVRTe (1)

15 OUT$="ATARI] S00":REM MESSAGE

20 CHBAS=57244{REM START OF CHARACTER SET

22 SPACE=2

25 X=12{Y=68SIREM HORZ. VERT. OFFSETS

20 GRAPHICS 2+32

5 DMEM=PEEK (884 PEEK(221#2G4!REM START OF DISPL.AY MEMORY
40 DMEM2=DMEM ¢ X +(Y#40)!REM OFFSET TO SCREEN CENTER

45 FOR I=1 TO LEN(DUT#)REM MOVE MESSAGE

S0 CNVRT$=0UT$(1,1:GOSUB 1000

5S CHAR=CHBAS+X*3!REM GET CHARACTER DATA

40 FOR BYTE=0 TO 7

£S POXE DMEM2+BYTE#40,PEEK(CHAR+BYTE)

70 NEXT BYTE

75 DMEM2=DMEM2+SPACE

€0 NEXT I

&5 STOP

200 REM SUBROUTINE CONVERTS ATASCII INTO DISFLAY CODES
910 REM DISPLAY CODE USED AS INDEX INTO CHARACTER SET IN ROM
{000 X=ASC(CNVRTS)

1010 IF X>127 THEN X=X-128!REM ELIMINATE REVERSED CHAR.
1020 IF X>31 AND X536 THEN X=X-32'RETURN

{030 IF X<32 THEN X=X+b4

{040 RETURN
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From Here to Atari
{Continue

4. Sets attract mode flag at location
$4D. This prevents color rotation,
which normally occurs after nine
minutes of keyboard inactivity. If
you choose to disenable color rota-
tion, be aware that prolonged opera-
tion without rotation could damage
your picture tube’s phosphor.

5. Sets location $22B, called SRTIMR,
to $30. This is the auto-repeat timer
and is used by Stage 2 Vblank
routines to auto-repeat any key that
is held down longer than ¥ second.
Stage 2 Vblank processing also decre-
ments the debounce counter and up-
dates the auto-repeat timer every
1/60 second.

After a key has been processed
through the keyboard interrupt rou-
tines and Vblank, the resident key-
board handler takes over. This handler
is part of the versatile Central Input/
Output CIO facility. Most of what goes
on here is very involved and the in-
terested reader is advised to go to the
operating system listing to follow the
flow. These listings are available from

New
Product
Catalogs

Our Software and Hardware
Catalogs list the newest 6502/
6809-based products. (Turn to
pages 112 and 115.) The easy-
to-read entries offer quick
information for our readers.
Use these catalogs to present
your products. Just write to
MICRO and ask for the
appropriate form.

Hardware (Software) Catalog
MICRO

P.O. Box 6502

Chelmsford, MA 01824
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Figure 1
= $00

. B X . = $18
X E OB T g = $3C
X X =l = §66
X X - . B = $66
X X X X X X = $7E
X x T = $66
$00

The hex values are those found in
ROM locations 57608 - 57615.
These are the stored values repre-
senting the letter A.

Atari (ask for manual C016579). The
one function that CIO performs that we
need to understand is code translation.

If you read the manuals, you know
there are many references to ATASCI
code. Atari ASCII or ATASCII is Atari's
version of the American Standard Code
for Information Interchange. ASCII is
an industry-standard description of
bow 26 letters of the alphabet, num-
bers, special punctuation, and some
special characters can be represented in
eight bits. Since there are 256 combina-
tions available in eight bits, this leaves
many combinations unused in the nor-
mal ASCII. The Atari, however, uses
them all since it can display special
graphics characters, inverted charac-
ters, and normal characters.

A universally accepted code — e.g.
ASCII — is essential for devices to com-
municate properly with one another
and with us. If the serial bit stream
01000001 is seat to any printer which
recognizes ASCII, it will print the
capital letter '‘A"'. Look at Appendix
C-1 in your BASIC reference manual to
see the entire ATASCI code and
characters.

ATASCII is included in our
machines to be compatible with
peripheral devices. The Atari display
code for each character is different from
ATASCII. The display code is used to
access the actual data that forms a
character. It is all this data that is col-
lectively referred to as a character set.
The entire character set is stored in
ROM starting at page address $EO
(that’s 57344 decimal]. This character
set is simply a string of bytes describing
the shapes of individual characters.
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Each character requires eight bytes,
and is formed in an B x 8 grid. See
figure 1. In order to access the appro-
priate eight bytes it is necessary to
know the display codes of the character
set. Program 1 is designed to tell you
what a given code is for any key pressed
on the keyboard, and will also work for
shifted or controlled keys. Once we
have found the data for the character
we want, we c¢an use that data. Look at
program 2 to see how we moved letters,
byte-by-byte, and stacked these bytes
one on the top of the other to display
characters in graphics mode 8.

The data stored at any location
within a character set is arbitrary. Sup-
pose when we go look for the string of
bytes that normally is an “A’’ some
other data is stored there. It would only
be possible for different data to be there
if the character set had been moved to
RAM. Atari gave us another pointer
called CHBAS $D409. This location
tells the O.S. where the first page of the
character set data is. Normally residing
in ROM, it can be moved to RAM. New
data replaces old, and the pointer
CHBASE can be changed to reflect the
new location of the data. It is in this
way that the letter ‘“A" can be replaced
by any pattern that will fit into the nor-
mal 8 x 8 grid. This process, known as
redefining character sets, requires a few
basic steps.

1 . The new characters must be designed.
Recall that each character must fit
into an 8 x 8 grid. Then these byte
values must be moved to an appro-
priate place reserved in memory just
for this purpose.

2. ANTIC must be informed of where
the redefined character set is in
RAM. The character set must be on a
1K boundary, and CHBAS, location
$2F4, must be changed to point to the
page address of the new character set.

Using some of these ideas, you
could change the delay before a key
repeats, redefine the keys on the con-
sole, use the keyboard vector to trap
certain keys and give them special
meaning. Well, you get the idea — it's
completely flexible.

The author may be contacted at 297
Missouri St., San Francisco, CA 94107.

MAICRO"
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SINGLE DISK for PET

546000  AM

The PEDISK Il by cars MICROTECH is a high-performance
FLOPPY DISK system for the Commodore PET, Rockwell AlM
and Synertek SYM,

+HHGH SPEED
+HIGH CAPACITY

+1BM COMPATIBLE
+EXPANDABILITY

Several models are available with either 5% inch or 8 inch
drives. IBM 3740 data can be exchanged using 8 inch models. The
system is expandablel Buy a single drive now and add more drives
later!

%" MINI FLOPPY DISK SYSTEMS:

Model 540-1 Single Drive, Double Density (143K} $440
Model 540-2 Dual Drive, Double Density (286K)  ¢750
Model 580-1 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 (205K}  $895
Model 877-2 Dual Drive, IBM standard (690K} $1240

Low Quantity, Order Now

G.E. TOLTON System & Software Consultant
BOX 40, WILLOW GROVE PA 19090 215-657-7264

- e

GOSUB’S MX80/70 Friction Feed Kit $49.95 ppd

s Use Single Sheet Paper
« Use Your Own Letierhead

Use nexpensive Roll Paper »
Does Nol Affect Pin-feed Use

PRINTERS PRINTERS PRINTERS
EPSON MX80...8545 ppd EPSON MX100...$825 ppd
THEPRINTERSTAND. ... ......c..ccooiian.. $29.95

SAVE MONEY AND SPACE—Holds almost any printer tha! uses
9% ""-size paper or torms, Made from Y '’ acrylic, allows 3" of pape:
or forms 10 be stacked under printer. Great for use with dotiom load
printers! Fits MXB0/70-Microline 80's BASE 2-850 Bytewriter-1 and
many more!

AUTHORIZED DEALERS FOR TRE GOSUB FRICTION FEED KIT
USA—Alplne Computer Center, 2526 S. Alpine Rd., Rocktord, I,
61108, (815) 229-0200: OMEGA Micros, 3819 West Michigan St.,
Milwaukee, WI 53208, (414) 933-6088: EXATRON: 181 Commercial
St., Sunnyvale, CA 94086, (BOO) 538-8559/CA, (408) 737-7111.
CANADA—Microweat Dist. Lid., 1940 Larson Rd., North Van-
couver, 8.C., Canada VIM 228, (604) 98B-9998 or 988-6877.
AUSTRALIA—Computer Campus Ptg. Ltd,, 11 Rundle Street, Kent
Town, Soutn Australia, 5067, ph. 08.424826, telex 88156.

STRATEGY SIMULATIONS FOR THE TAS-80
MERCENARY FORCE SPACE MERCHANT
Command a mercenary army. Build an Empire in the stars.
Decide the number of men, Choose your cargo, means of
type of weapons, armor, air shipping, and secunty. Risk
support, medical aid and pirates, ion storms, engine
transports. Battle the enemy fallure and other hazards
in jungles. underwater, on while you try to become a
moons and in space. Space Merchant.

(1-4 players) {1-6 players)
TRS-80L216K ........ $16.95 TRS-80L2M16K ......... $9.95

Gosub Int'L, Inc.

501 E. Pawnee, Sulte 430
Wichlta, KS 687211

(318) 265-9859

Gosub International, Inc.

GOSUB Internatlonal (New England Division)
P.O. Box 25868
Framingham, MA 01701
(add 5% salea tax)

80 SPACE RAIDERS
Starship Simulator and Combat Game

This is the most realistic combal space simulation available for any
computer system anywhere! Operator is placed in a rapidly moving
ship looking out through a window into the depths of space.
Thousands of stars appear in the distance and par! toward the screen
edges as the ship fiashes past Forward and aft views available at any
time Accurale celestial navigation using both XYZ and spherical
coordinates! Comment from Aug. '81 80 Microcomputing: " May be the
ultimate Star Trek-type game and, possioly, the most complex micro-
computer game ever attempted'”! Fast action graphics never stop!

Model 1/Level 2/18K $24.95

SOFTWARE

Software for the VIC 20 and Color Computer
SPACE MERCHANT-See Stragegy Simulations for the TRS-80
WARRIOR—Head o head combat in a game where you and your op-
ponent are the rulers of warring city-states, each trying to destroy the
other. You decide how many aof your population will be warriors,

farmers, factor workers, and scholars. $9.95
YAHTZEEI $10.95
GAME PACK #1 Quarter Horse and Yahtzee $14.05
GAME PACK ¥3 Warrior ancg Space Merchani $14.85
Kansas residents add 3% sales 1ax
All prices subjec! io change withoul rolice
FREE CATALOG YPON REQUEST
(TRS-80 is & ‘rademark of Tandy Corp.)
Dealer Inquiries Invited
SEND CHECK OR MONEY ORDER
GosuB
P.O Box 275

Wichlita, KS 87201
(318) 265-9992
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PET/CBM"
2000/3000/74000 Series

not using a CRT, or display controller chip

$275.00"
Select either Danhe
BO x 85 or 40 x 25 Built-in
Display

From the keyboard or program

Displays the full, original character set

Available fram your local dealer or:
EXECOM CORP.
1901 Polaris Ave.
Racine, Wi 53404
Ph. 414-832-1004

*Plus installation charge of $75.00

Avasilable only for Basic 3.0 & Basic 4.0
PET& CBM™Va
tradermerk of Commodore Business Machines
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Declsion
Systems

Deciaion Systams
P.O. Box 13006
Denton, TX 76203

SOFTWARE FOR THE APPLE))*

(SAM-DS is an integraled set ol Applesoft routiaes that gives indexed file capabiblies
10 your BASIC programs. Revieve by key, partial key or sequentally Space from
deleted racords 1s automancally reused Capabrlities and psrlormance thgi maich
products costing twice as much.

$50 Disk, Applesodt.

PBASIC-DS is a sophisticatea preprocessor lor structured BASIC. Use advanced
logic constructs such as IF . ELSE.... CASE, SELECT, and many more. Develop
programs for Integer or Applesoft Enjoy the power of siructured fogee as 3 fraction of
the cost of PASCAL.

$35 Disk, Applesoft (48K, ROM or Language Cardl.

DSA - DS 1s a ths-assembler tor 6502 code Now yvou can eusily dis-3ssermble atiy
machine language program lor 1ae Appla and use the dis-3ssembled code duectly as
input to your assembler, Dis-assembles instruchons and daws Produces code com-

patible with the S-C Assambler (versioni4 D), Apple’s Toolki) assembler 2nd athecs
425 Disk, Applesof({32K, ROM or Language Cardi

FORM-DS 1s a compiete systern ot 1ne gefinimon of inpyl and vutput froms. FORM-
DS supphes the gutamanc checking of numerc inpul tor acceniabie range of values,
autornatnc Jormatling of aumenc neipul. and Many more fealures

$26 Oisk, Applesolt 132K AOM or Language Cardl

UTIL.DS 15 a set of routines oy use with Applesotl to format Aucnenc dutpul, stlec.
nvely clear vanables tApplesoit's CLEAR gets everything) improve error nandling.
and interface macning language with Appiesott programs Incluges a special IDgds
routing for placing maching language routines underreats Applesolt programs

$25 Disk, Applesoll

SPEED-OS s a routine to modily the statemuent inkage 1in @ Applesatl program 10
speed 115 executon. dmprovernsents of 5.20% ate ¢ommon As a banus. SPEED-DS
inchades machine tenyuage roulines to speed strng harding and reduce the nead 1o
garbage clean-up Authur Lee Meador

$15 Disk. Applesatt (32K, ROM or Language Cardl

[Add $4.00 for Foralgn Maill

*Apple )l is a regisierad trademark ot the Apple Compulter Co

—

“master diagnostics +plus”

appre Comonter Co. has previded you wilh the besl equipmenl avallable to
nal operallon of your
C'S

n-
'rrmal and external maintenance of your computer, il’s geripherals and monitor.
CALIBRATING THE DISK DRIVE SPEED is made simpte and accurate, HEAD
CLEANING is madn even easier with our special head cleaning kit and program-

dale marter giagnocetics + plus will examine every fun.
mpUte:r delect errors, and repant any mallunclions. Besldes Whe diagn
of the analysis, master diagaostics + plus provides cgulines for eomplel

A rauti

ty page manual pravides in dapth help, Iroutlz shocling quidas. and
mation an averylhing needad to diagnose and maintain the antire
Apple 11+ campulers and peripherals. it not only t8ils you whst's

datailen
apnia 1l o
wrang, byt what to do ahoul it. Our monitor routines are actual programmed t

' Abaolile video clanity can be obtained wilh a liltle time

ol t s
o osay thal it

worle wade. Frctune five hundsed companies and ev
Aur it 10T TVRET ONe y2ar acd we have
“'ness. ease 2/ vse, and tachmeal gurdance from our product.
Price:
master diagnotics $49.95
master diagnostics +plus $69.95

REQUIAES: 48K, FP IN ROM
1 DISK DAIVE, DOS 3.3

/

-

Our unlimife warranly insures the giagnastic’

dlskefte againit any reasonable mis-hap

< NIKROM

Technica! Products, Inc.

25 PROSPECY STREET » LEOMINSTER, MA 01453

AP s Registeees Trademark of Apple Compules Co MICRDMODEM |1 1s Registesed Trademark of O C. BAYES
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b slandard in Appla diagnostics and maintgnance. We ate pro-

bring usad by hundreds of coelleges and lachinical schools
n Apple dealars have bean
ived nothing bul praise for

THE YESTS INCLUDE:

MONITOR TEST PATTERN

MONITOR & TV YORE ALIGNMENT
LO-RES COLOR TESTS

HI-AES COLOR TESTS

RANDOM HI-RES COLOR GENERATOR
LISSAJOUS PATTERNS

SPEAKER FUNCTION TESTS

SOUARE WAVE MODULATION
FADDLE & SPEAKER TESTS
PADDLE & BUTTON TEST |
PADDLE ORIFY TEST =
INTEANAL MAINTENANCE
GEMERAL MAINTENANCE
ON BOARD HELP

40 PAGE PROCEDURE MANUAL

the +plus.

master dlagnotles + pius pravidses everything neaded to mainlain ycur com-
puler. The entlre package is housed In our own patented, moided diskaette
case 1o protec! against static electslcity, x-ray and other contaminants,
Included In the kit Is:
o THE MASTER DIAGNOSTICS DISKETTE
» FROCEDURE MANUAL
» MEAD CLEAMING ¥IT WITH TWG HEAD CLEANING DISKETYES
« BOTILE QF CRT SCREEN CLEAMER
s TTLE OF COMPUTER HOUSING CLEANER
AMQIS TIPPED WANDS WHICH ARE SPECIALLY OESIGNEOD FOR LINT-FREE & STATIC-
PREE CLEANING ANY PART QF THE MACHINE, INTERNAL & EXTERNAL

ORDER TOLL-FREE ANYTIME » Dealer inquiries invited

C.0.D., Master Charge & Viss users call: 1-600-835-2246 \
i.

Kansas Residents cali: 1-B00-362-2421
Add: $2.50 {or shipging - USA. FOREIGN: $5.00

Nole: "BRAIN SURGECN'™' owners may update to master diagnostics + plus.

Raturn your diskalle with $24.95 plus $2.50 shipping.

MOTHEAHOARD ROM TESY

APPLESQOFT CARD ROM TEST

INTESER CASD ROM TEST

MOTHERBOARD RAM TESTS

PARALLEL CARD PROM TESTS

DISK DRIVE SPEEG CALIBRATION

DISK HEAD READ/WRITE TEST

DISK WAITE PROTECT SWITCH TEST

DISK DRIVE HEAD CLEANING POUYINES

DISK DRIVE MAINTENANCE

OC HAYES MICADMODEM 11 TEST
(EPROM & HARDWARD)

MONITOR SXEWING TESTS

MONITOR & MODULATOR CALIBRATION

MONITGR TEXT FAGE TEST
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The Single Life

By Brad Rinehart

In the single board world, where vir-
tually each machine can be slightly dif-
ferent, we need software that can adapt
itself to several configurations. In con-
trast, other personal computer people
do not need to be quite as careful: their
machines are virtually the same. They
do not have to worry about dealing
with equipment produced by different
manufacturers and configured together
to build a system. But they also do not
have the luxury of custom-tailoring
their systems to the wide variety of
equipment available.

As I'm sure you are aware, there are
at least a hundred different terminals
available. Some offer video, some hard
copy only; others combine both. It is
difficult to accommodate all the dif-
ferent possibilities, but the people at
HDE have taken care of part of the job
for you.

HDE Disk BASIC employs a feature
called the personality module. The user
bas access to several locations contained
in this module. These locations can be
used to define backspace, backarrow,
escape, edit inserts, cancel functions,
and CLEAR SCREEN. There is a token
lor command) in HDE Disk BASIC
called CLS. CLS stands for CLear
Screen. The personality module pro-
vides a function which is used to define
the character sequence that is sent for
the CLS command. Therefore, in your
BASIC programs, when you want to
clear the screen use a CLS command.
For hardcopy terminal users, CLS
transmits seven nulls if no characters
are defined for it.

HDE Disk BASIC has a feature called
LOADD, or Joad data. The full syntax
for the load data command is:

LOADD “'FILE NAME'', DRIVE NO.

The drive number is optional; drive
number two is the default. This com-
mand allows us to set up a common
data file. In this file we can predefine
any legal variables to any legal amount.
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This includes strings, arrays, numeric
variables, integers, etc. Once they are
defined in this common data file, they
can be loaded to memory from disk
using the LOADD command. This ac-
complishes two things. First it loads
our predefined variables, and second it
ERASES all other variables. Instant free
memory! But how is this used?

You enter HDE Disk BASIC the
same way the old KIM BASIC was
entered from FODS: enter the FODS
command, BAS (RETURN). This loads
BASIC from the disk and initializes it.
Or you can enter BAS. (note the period)
which loads and intializes BASIC.
When BASIC ''sees’’ the period follow-
ing its mame, it looks to the system
disk [either drive #1 or drive #0) for a
BASIC program called MENU. If BASIC
finds MENU, it executes it. If you
change the first three locations in
FODS to NOPS (EA, EA, EAJ, FODS
performs this from the boot strap. In-
stant auto start! Of course BASIC, its
supporting routines, and your MENU
program, must 2ll be on your FODS
system disk for this to happen.

The statement IF# (see figure 1)
allows BASIC to '‘look’” at the disk and
determine if a program or file exists. In
our example we are looking for a file
named "COMMN'’. By adding the ,1
to the statement, we specify that we
want HDE BASIC to look for the file on
drive #1. We could have substituted a
string variable for the file name, and a
numeric variable for the drive number.

If the file exists, the IF# statement
will be true. Therefore, the LOADD
“COMMN”’,] statement will be exe-
cuted. If the file does not exist, the IF#
statement will be false, and the ELSE
statement will be executed, CHAINing
the program SETUP from drive 1.

Let's assume that this is the first
time this program has been run, our
common data file does not yet exist,
and control will be passed to our pro-
gram SETUP. The next step is to deter-
mine what type of terminal is attached
to the system. Pirst I suggest you set up
a menu which lists the types of ter-
minals supported by the software. You
may also want to add a menu selection
which would allow the user to enter in-
formation for nonsupported terminals.
For now, we’ll assume the system is
equipped with one of the terminals sup-
ported by the software.

Based on the user's entry to our
menu, we would GOSUB to a routine
similar to figure 2. From the REMarks
you can see that this routine sets up

MICRO ~ The 8502/6809 Journal

cursor controls for the Hazeltine 1400
and 1500 series of terminals. We would
normally have similar routines for all
other terminals supported by our soft-
ware. Then, if we want to do a HOME
CURSOR, we simply PRINT CUS;
from BASIC. Iregardless of which ter-
minal is attached to the system, PRINT
CUS$ will position the cursor to HOME.

Once all of the proper variables have
been defined, it is necessary to have the
software '‘remember’’ them. The
SAVED, or SAVE Data command, can
be used to write all the currrent
variables to disk. For example, the
command SAVED''COMMN',1 will
save the data to drive 1, under the name
“COMMN'"'. Then, whenever we need
to load the data from disk, we use the
LOADD''COMMN"’,1 command.

Addressing the cursor to an X, Y
coordinate on the screen is a bit more
complex. In figure 3, you wil! find an
appropriate routine. Although no twao
terminals are alike, most require a
LEAD IN character which tells the ter-
minal that a command follows.

In figure 2 we defined a string called
ADS, which is our LEAD IN. It is nor-
mally followed by the row and column
to which we address the cursor. To use
the subroutine in figure 3, we first set
up the variables R and C to the row and
column we are addressing. Then we
perform a GOSUB 1000.

The variable TT, or terminal type,
was set up in our SETUP program when
the user entered the terminal type for
the system. TT, along with our cursor
control characters, was "'remembered’’
by the SAVED"COMMN",1 com-
mand. The variables '01, 02, and 03’
were also defined in the SETUP
routine. They are used to define any
standard “offset'’ that may have to be
added to the row and column for use
with a particular terminal. Using a
routine similar to this one eliminates
the problem of rewriting the software
for different terminals. It may take a
little extra time to set this routine up in
your program, but it will be well worth
it in the long run.

Note that, if you address the cursor,
print some information, and do a
GOSUB 1010, the cursor will be reposi-
tioned to the beginning of the informa-
tion just printed. This point is very
useful when entering information into
screen masks or forms. You can print a
line of stars [*=+«] signifying the length
of the information to be input, and then
position the cursor to the beginning of
the stars.
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Common data files have other vses
as well. HDE Disk BASIC currently
supports from one to three five-inch or
eight-inch disk drives. In addition,
these drives may be either single- or
double-sided. Using the common data
file technique, we can assign variables
which define these parameters.

Where HDE Disk BASIC is con-
cerned, all single-sided drive disk
systems operate with their system disk
originally assigned as either drive
number zero (0], or one (1). Therefore,
if our BASIC programs are stored on the
system disk, we may load them by
specifying either LOAD 'PGM
NAME"',0 or LOAD “PGM NAME", 1.
In the case of double-sided drives, the
system disk is always drive zero (0). To
load programs from the system disk, it
is necessary to use the command
LOAD "'PGM NAME" 0. From this ex-
ample we see that it is best to specify
the system drive in HDE Disk BASIC
as drive zero (0] because this conforms
to both the double- and single-sided
drive standards.

You'll find it beneficial to predefine
variables such as a system password,
the maximum number of records allowed
in a file, and the default system device
drive name (as for a printer, modem,

system he only needs to delete the
common data file from the dlSk_» ICTUN  Pplease address correspondence to: 1500
the MENU program, and redefine the Stanton Street, York, PA 17404.

proper variables.

Figure 1
20 REM =EE IF COMMON DATA FILE M Dluk
100 IFB“UOMMNY, 1+ THON LOALD LOAMN®, 1 ELLE CHALN “STUk", |
110 REM
Flgure 2
LU0 KEM CURLOR LONTRUL SUES FOR HAZELTINE (duw, 1500

LQQ0T REM

AOLD LEY=]135 REM LEAD (N

L0020 CL3=CHRS (LEZ) v LHRS (Z3) REM LLEAR O RLEN
OGS CLUETUHRG(LEL ) +0HES (18) REM HIIME
L0040 VFS=CHRE (LLE4) +CHKS L L), KEM U LRSS
HUGAS DOBSLHRSULE ) $IHAS (1) REM DUWpl CURG
AQCGSO ALS=LHRI(LEL )Y YCHRe (2 7)) REM ALDKE:
SHUOSS CESSUHRTILEX ) ACHRE LSS REM LLEAR 1} END F L INE
U060 CPE=CHR$ (LEAI+CHR® (24 REM ULEAR T0O END LF (fAlL
SUULS WLS=CHRS(LEZ)+CHRS LA . /EM REYBOARD UNLLUILK

LOG73 LRB=CHRS (LEZ) +UHR$ (1) REM LOGK KOYRIARE
LQUPEH RL=32 D2s31uEssul, TTH="RAC € "L GOT3AO0LDY
6QUYE KEM
Figure 3
23U HEM ALORESS CURUUR CURRUILLT (ME
w0 REM
10un SOTISLOn0aYT
1001 R=FvLL. TFOLUCTHENLEDSUS. LWAFR, U LOTLEOLO. ELGESWARFE, L. GIOT0LOL0

PUL. GUTULOLO RIZM Lestm Le1qler Al S2ALM S
10U3 R=FeD ), €0l LOTOLULY REM HLLIG Regent

(D04 N=RAPUN. S=50WN: GUTIILOLS REM DEL VT 100 /VT LUS
LTald JFYVCFARTHENFRINYADE, LHRS (R), CHRS(C), FLUK

100 R=R4UL. L

2R RE7LURN

1C12 REM This 3irme (o handle DEC VIIDO 20a Vil

1ULS PRINYADS, R4GHTS CLTRB R, LENTSIRBIRI -1 ). ",

1020 PRINTRIGHY S (STR® (L) LENCLTRS (L) Y=, "HYS L lorEzs O RETURN
1U70 KREM

etc.). If the user wants to upgrade his AICRO
USERS!
READ . ..
PEEK (GG)
THE WORLD WIDE PUBLICATION
EXCLUSIVELY DEDICATED TO OSI USERS!
O Hardward Mods. D Peeks and Pokes O BugsandFixes

O 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




“NIBBLE IS TERRIFIG”
(For Your Apple)

nibb|e oy NIBBLE I8: The Reference for Apple computing!

MBBLE I8: One of the Fastest Growing Magazines in
the Personal Computing Field.

NIBBLE I8: Providing Comprehensive, Useful and
[nstructive Programs for the Home, Small Business, and
Entertainment.

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

R AppleTrap * . . Ny L
A e NIBBLEI8: A magazinc suitable for both the Beginner and
. the Advanced Programmer.

Each issue of NIBBLE features significant new Programs of Commercial Quality. Here's
what some of our Readers say:

— “Certainly the best magazine on the Apple IT"

— “Programs remarkably easy to enter”

— “Stimulating and Informative; So much so that this is the first computer magazine I've
subscribed to!™

— “Impressed with the quality and content.”

— “NIBBLE IS TERRIFIC!"

In coming issues. look for:

[ Stocks and Commodities Charting [ Assembly Language Programming Column
[] Pascal Programming Column [[] Data Base Programs for Home and Business

(] Personal Investment Analysis [ © Electronic Secretary for Time Management

[] The GIZMO Business Simulation Game

And many many more! r-------------------.-,
=5 ] 7= e

NIBBLE is focused completely 1 nl e == — =

on the Apple Computer systems. 1 We accept Master Charge & Visa [

Buy NIBBLE through your local R [If A, Tegim 14 01773 (017 258971 :

Apple Dealer or subscribe now with g Enclosed is my $19.95 (for Bissues) Price effective Jan. 1,1982 g

the coupon below. ] {Outside U.S.. see special nate on this page.) ]

Try a NIBBLE! g Jcheck (1 money order i

l Your subscription will begin with {he nex! issue published after receipt of your l

. check/moaey ordet I

| Card¥ = Expires |

| Signature = l

HOTE: 0 Name |

— Domestic US Firsf Class subscription rate 1s $36 50 I I

— Canada Air Maa SuBSCHpUoN rate 1s $42 SO I Address l
— Outside the U S_ ana Canada Air mail subscriphan rate is $47 50 City

All paymenis must be in U S lunds grawn on 8 U S bank . - .

£1980 by MICRO-SPARC , INC Lincoin, Mass 01773 Ali ngnis reserved I State Zip l

“Apple 15 & registered tradamark of Apple Computer Company L Ty rrrrr YL LT T T YITTITrY ‘
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Hardware Catalog

TRS-80 Color
Computer
Learning Lab
(26-3153)

TRS-80 Color
Computer
Memory: 4K, 16K, 32K
Language: Color BASIC
Hardware: Cassette
Description: A new self-
instruction system that
teaches user how to program in
Color BASIC. Allows student
to devclop gradually through
writing and editing longer,
more complex programs. Ex-
ample programs are practical
anid can be used for educa-
tional, family and personal
purposcs. The lab is divided in-
to three sections: introduction
to the computer; programming
the computer; programming
guides and tools to make pro-
gramming casier, faster and
mofe fun. The lessons take ful]
advantage of color graphics and
sound available from the
TRS-80 Color Computer,

Price: $49.95 includes eight
Program cassertes and
30-lesson text

Author; Radio Shack

Name:

System:

Available:
Radio Shack
Name: Format ROM
System:  Apple Il or Apple
11 Plus

Hardware: M.C.’s ROMPLUS
or Andromeda’s
ROMBoard
Description: Format ROM will
give you word processing and
print using power for vour
Applesoft programs. Print
Starement Formatting, a word
proctssing system, Jooks at
print statements in your pro-
gram and makes sure they are
properly formatted to your pre-
defined requirements before
Applesoft  outputs them  to
your moniror or printer. The
Format ROM will right and left
justify, indent or outdent para-
graphs, center text, pause, skip
lines, redefine characters, and
mare. Print using commands
will tabulate, right justify, line
up decimal places, pad the
right and left sid¢ of a number
with any predefined character,
insert commas every third
digit from left of decimal
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place, can be used within for-
mulas and equations, has over-
flow capabilities, and more.
Price: §49.95
Available:

Soft CTRL Systems

P.O. Box 599

West Milford, NJ 07480

{201) 728-8750

Name: Percom M65/50
Adapter

System:  AIM 65, KIM,
SYM

Description: Interface adapter
board which allows AIM, KIM
and SYM computer owners to
expand their systems with
standard System-50 (SS-50)
modules. This gives the owper
the advantage of being able to
upgrade to disk storage, a CRT
display and other devices usihg
low-cost off-che-shelf SS-50
modules.
Price; $89.95 includes adaprer,

55-50 motherboard
Available;

Percom Data Company, Inc.

11220 Pagemill Rd.

Dallas, TX 75243

1-800-527-1222

for orders

Name: ETI?
System:  Any
Meimory: 2K
Hardware: Z80

Description: The Mediamix
ETP is an intelligent interface
that connects the IBM Elec-
tronic Typewriter Models 50,
60, 75 or 175 to any computer.
Available in Seria) RS-232C or
Centronics-compatible paralle]
versions, the Mediamix ETP
adds RO printing capability to
the typewriter as well as pro-
vides for total access to all of
the special functions of the type-
wrjter through the computer.
Price: $495 Parallel, $595.00

Serial, includes cable and

connector, power supply, and

full docurnentation.
Available:

Mediamix

P.O. Box 67B57

Los Angeles, CA 90067

and selected dealers

Name: Micromodule 16
(M68MM16-1;
M68MMI16-2;
M68MM16-3)

Memory: 16K to 64K bytes

of dynamic RAM
Hardware: Chassis and card

cages (available

from Motarola)
Description: Micromodule 16
provides RAM, ROM, 1/O and
timer expansion for the
Motorola MicromoduleTM
series of 8-bit monaboard
microcomputers. It incor-
porates 2K bytes of static RAM
which can be backed up with
an external battery and power-
fai] detect circuit, and mounts
an additional four 24-pin
sockets in which the user may
instal! his choice of 1K, 2K, 4K
or 8K EPROMS, MOS or
Bipolar PROMS, mask ROMs
or pin-compatible RAMs for up
to 32K of additional memory.
Price: $575 each
Available:

Motarola Systems distributors

Name: RAMPLUS +
Description: Dual 16K RAM
card for the Apple 0. Two
banks of 16K selectable RAM
expand the Apple to 80K of
available memory. The second
bank of 16K RAM is controlled
by user-supplied software.
Hardware and/or software
selection of cach 16K bank of
RAM is controlled by che user.
The card also provides its own
refresh circuitry. Just install it
in any 1/0 slot; no bothersome
cables to connect or IC’s to
remove from the Apple mother-
board.

Price: $189.00 includes 16K of

insta]led RAM

Available:
Mountain Compiiter Inc.
300 El Pueblo Road
Scotts Valley, CA 95066
[408) 438-6650

Name: Dual
Thermometer
System:  Apple I

Memory: 48K
Language: Applesoft
Hardware: One disk drive
{13- or 16-séctor)
required; Printer
and Clock Card
optional
Description: Use the Dual
Thermometer to measurc two
temperacures almost anywhere.
The software lets you display
temperatures on the screen —
maximum, minimum, the dif-
ference, and time. Store chis
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daca on the disk or printer. Set

the limit for an alarm to

sound. Range: —55 to 125°C.

Accuracy +0.4°C from —20 to

50°C. (-4 to 1229F), +1°C

outside that range. Probes can
be extended 500 feet.

Price: $260.00 includes intet-
face card, two 10-foot
temperaturc probes, diskette
and 83-page manual.

Available:

Strawberry Tree

949 Cascade Drive
Sunnyvale, CA 94087
{408) 736-3083

or your dealer

Name: MDM-1

System:  VIC-20

Hardware: Commodore Vic
Description: The MDM-1 is a
modem driver module that
plugs directly into the user
port of the Commodore VIC
microcomputer. It has two ad-
ditional serial ports for connec-
ting a2 modem and a serial
printer. It docs not require any
external power. A terminal
program supplied with the unit
permits telephone line connec-
tions to large timesharing
computers, and to various
computer netwaorks, such as
Source, Compu-Serve, Dow
Jones, etc. There are two in-
dicators on the MDM-1 that il-
lustrate the transmissions to
and from the VIC. These trans-
missions are simultaneously
recorded on the VIC TV screen
and the serial printer.

Price: $59.00 plus $3.00
shipping
Available:

RVR Systems

P.O. Box 265

Dewitt, NY 13214

Name: Signalman
Hardware: Modem Direct
Connect

Description: 300 baud direct
conpect modem includes RS-
232C cable, tone-audible car-
riet detect, automatic mode
selection, and tone-audible
battery warning [when low).
Talk dara switch optional.
D.C. wall transformer. Size 8
x 4 x 1.; weight 10 )bs.
Price: $99.00
Available:

Anchor Automation Inc.
16130 Valerio Ave.

Van Nuys, CA 91406

(213] 997-6493
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. 1 [ATARI" * SHiSumiric

SOONIt AFFORDAHLE ATARI SOKTWARE FROM PRETZELLAND,
COMING 1F YOU'RK TIRED OF PAYING $30- 50 FOR
QUALITY GAMES, SEND POR OUR ATARI SOFTWARE LIST TODAY!

--MACHIRE CODE GAMES FOR OHIO SCIENTIPIC--
TWO NEW ORIGINAL ARCADE GARES PHOM DAVE EDSOX

TAKE THE SHIP MOVEKXENT FROM
ASTEROIDS, THE SWARMING
ALTENS PAON SPACE INVADERS,
AND THE RUBREH, BOUNCING

SHIP PROM OMEGA SYSTEM AND YOU'RE BECINNING TO GET AN IDZA OF WHAT

TH1S ONE IS LIKRI TRE PUPL CELL PROM YOUR OUTPOST EAS BEEN STOLEN BY
ALIENS AND 1S DRIPTING IN SPACE. YOU HAVE TO RECOVER IT AXD BXING IT
BACK INSIDE. KEARWHILE, SPACE AROUND YOU IS PILLED WITH ALL SORTS OF
NASTY THINGS LIKE REPRODUCERS AND BLOCYS, NOT TO KEN!ION TRE ALIENS~,
UP TO 20 OF IEEX BOUNCING AROUND AT A TIME! TO MAKE WATTERS WORSE,
THE OUTPOST ITSELF 1S CONSTANTLY ROTATING LIKE A STAR CASTLE, S0

YOU'VE GOT TO RE-FNTER CAREPULLY, OR YOU'LL GO BOUNCING OPF ACRHOSS
THR GALAXY( i OR 2 PLAYEH, 8K C1P CASSETTE ONLY({ $i2.95

' - THIS TIME, IT'S “RIP-OFP"
‘amnn Unm REVEASE! UF 76 FOUR
RADAR CONTROLLED GUNS ARE
CONSTANTLY CIRCLING AROUND AND AROUND, GUARDING 4 MUGE VALUABLE
BIAROND INSIDE A FORTRESS. YOU BAVE TO BLAST YOUR WAY IN, STEAL THE
DIAMOND, THEN BLAST YOUR WAY BACK TO SANCTUARY. i@ YOU MAKE IT, THE
DIPPICULTY LEVEL GOES UP AND YOU CAN TRY IT AGAIN, BUT KESP A LGOK-
OUT POR TME KILLER PLAME({ IT WILL POLLOW YOU QUTSIDE THE FURTRESS
AND TRY 10 CATCH YOU BEFORE YOU CAN ESCAPE WITH ITS DIAMOND!
DIAMOND BUN IS AVALIABLE POR 8K C1P CASSETTE MACHINES ONLY! $11.95

Introductory HEME'S A SPECTAL DEAL P03 MACHINE COLE
o

ENCLOSURE FEATURES:
8 00w Profle Design 18.5in, Widex 16 t! EXPIRES LOVERS- TAKE BOTH OF THESE NEW DAVE EDSOR
s SOPT FPRET2ELS FOA ONLY $§20.00¢
er : 5/30/82
PLEASE ADD 10% FOR SHIPPING ON TAFE
ORDERS ONLY.

Irestiuchions

SEND $1.00 FOR OUR PHOTO-1LLUSTRATED
CATALOS OF OHIO SCIENTIFIC SOFTWARE AND
GET A $1.90 CREDIT ON YOUR FIRST ORDER.

PROGRAMS AVAILABLE ON CASSETTES ONLY!
Pretzelland Software
2005 D WHMITTAKER RD.

YPSILANTI, MI.48197

ENCLOSURE INCLUDES:
312) 8 Videa Jack

o Keypad Access Cover & Rubber
Feet @ Fuse and Fu f $9 0 P "
3 < 5 0 lab Minneapolis

D60 Switcn & Terming! S.!_np & AC Outler
812-833-3035
KE N -WAY p RO D U C T S 831 Patton Ad. Naw Bughlon. Minnesots 55112

NEW PET/CBM SOFTWARE 1 POWER TO YOUR AIM

Let Computer Mat turn your Pet into a
Home Arcade! Treat your AIM to a quality power supply:

1. Designed to Rockwesll's specifications for the
AIM-65 (5 volts at 2 amps, regulated; 24 volts, 5

ASTEROIDZ — lts your ship vs. a swarm of killer gammaroidz.
s avg., 2.5 amps peak, unre ulated).
You are on a collision course and must destroy them before they i g ps : g )
blast you into the next galaxy. Four levels of play. Has hyperspace 2. Overvoltage protection to protect the expen-

keys that move you around. Arcade style entertainment at its finest.

Cordai piaptias sl seiiad. slve circuits in your AIM (5 volt output).

C256. 8K . oottt ibiian iy $9.95 3. Handsome all metal case (two tone blue).
MUNCHMAN — How many dots can you cover? It's you against
the computer munchers ZIP and ZAP. Can you clear the maze first 4. Fuse (externally accessibie), switch, pilot
or will they get you? Number keys move you up, down, right and light, line cord, cable from power supply to AIM —
left, GREAT GRAPHICS AND SOUND. all included.
(@ | - S PR S S $9.95
TARGET COMMAND — lts you against a barrage of enemy 5. Conservative thermal design for long life.
lazers that are aimed at your ammo dumps. Sight in on the targets
and score as many hits as you dare. As your skill increases so does $64.95 ppd. (continental U.S.)
the the difficulty — (5 levels 1o select). This is an arcade-style game
with great graphics and sound effects. A must for your PET/CBM. CA residents add 6 % sales tax.
e R R $9.95 VISA/MC, cashier’s or registered check.
Personal check (allow 2 weeks to clear}.
ALl OUR SOFTWARE RUNS IN 8K CO.rnpuTgch
OLD-NEW ROM — 40 CHR. SCREEN Box 20054

WRITE FOR FREE CATALOG OF VIC/PET SOFTWARE
PLEASE ADD §1.00 PER ORDER FOR SHIPPING
COMPUTER MAT » BOX 1664R » LAKE HAVASU CITY, AZ. 86403

Riverside, CA 92516

bt
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senrsatioral

Apple

software

creative

computing
software

CAl Programs Vol |

Cassefte CS-4201 511.95 Requires 16K Apple Il or Apple t5 Plus

HINT

T
CRRELRETOR

CGRELIRETOR
UPERIT I
SRESS ANY rEV FDR NEXT LIQRD
PRESS “6° 10 ¢70F

Tuil G B
Ararge

U.S.Map dentifystatesandtheircapitals  Spelling. Study aid with your listof trouble-

SOme woras,

- . GO0 TR CATRY - -

b eS0T F A

Math D¢l Arithmetic drill and practice with  Add With Cacry Drill ang practice on surms
targe or small nisplay requifing numbers 1o be carried.

Ecology Simulations - |

Disk CS8-4706, 524.95

Sterl

STERL allows you to investigate the
eftectiveness of two differen{ methods of
pestcontrol —the use of pesticides ana the
release of sterile males intp a screw-worm
Ny population. The concept of 4 more
environmentally sound approach versus
traditional chemical methods Is intraduced.
In additian, STERL aecmonstrates ihe eftec-
liveness of an integrated approach over
either alternative by riself

Requires 48K Apptesoftin ROM cr Apple 11 Plus

Pop

Tne POP senes of models examines tnree
diftferent metnods of population projection,
including exponential. S-shaped or logistical.
and logistical with low density elfects At
the same time the programs introduce the
concept of successtve refinement of a modet,
since eacn POP model adds more de’asls
than the previous one

Tag

TAG simulates the tagging and recovery
melhod that is used by scientists to estimate
animal populatons. You aftempl to estimate
the bass population in @ warm-water. bass-
bluegilifarm pona Tagged fisn are released
in the pond and samples are recovered at
tmed intervals By presenting a cetailed
stmulation of real sampling by tagging and
recovery, TAG helps you to understand
\Ris process

Buffalo

BUFFALO simulates the yearly cycle of
buffalo population growth and cecline, and
allows you to investigate the effects ol
differentheard management policies. Simu-
iations such as BUFFALO allow you to
explare “what I questions and experiment
witn approacnes [nat might be drsatrous
real lite

CAl Programs Vol Il

Cassette C5-4202 §11.85 Requires 16K Apple |l or Apple 1l Plus

4 « 4 =8

—at

NOM MANT?H

Mateor Math Learn math skilis by gestroy-
Ing mgnacing meweors

European Map
tneir capitals

Idertfy couninies ang

Music Composing Aid Make and play
you! own music on the Appie NO ade-
vonal hardware reauired Inctudes a
samgle ‘rom Bach s focana 3 Fuoue in
D munior

Ecology Simulations - Il

Digk CS-4707 $24.95

Poliute

POLLUTE tocuses onone part of the water
poltution prablem, the accumulation of cernam
waste materials in waterways and their effect
on dissolved oxygen levels in the water
You can use the computer to Investigate
the effects of diffcrent vanabies such as
the body of water, temperature, and the
rate of dumping waste material. Various types
of primary and secondary waste treatment,
as well as the impact of scientific and
economic decisions can be examined

Requires 48K Applesoft in ROM or Apple Il Plus

Rats

In RAYS, you play the role of 4 Health
Department official nevisng an effective,
pratical plan to conirol rats The plan may
combine the use of sanstation and siow kifl
and quick kilt poisons to eliminate a rat
pcpulation [tisalso possible to change fhic
initial population sszc. grawth rate, 2nd
wnether the simulation will tzke pface inan
apartment buiiding or an entire city

Mszlaria

With MALARIA, you are a ttealth Otficial
trying 10 control a malaria epigemic while
taking into account hnancial cansiderations
m setting up a progeam The budgeled use
of field hospitals. arugs for the . theee
types ot pesticises, anid preventative medics-
ton, must be property combined for an
cffective tontrol program

Diet

DIET s designea to explare the effect of
four bzsic substarces proteir. lipids. ¢aiones
anc carbohydrates. on your giet You enter
2 st of the types and amounts of food eaten
N3 typical day. 2s well as your age, weight,
sex. healtn and a pnysical activity factor
DIET 1s particulasly valuable in indeating
haw 4 alet can be changea to raise or lower
DO3y weighis and provige proger nutfiion

CAl Programs | and l|

Oisk C8-4701 $24 Q5
Requrres 32K Integer Rasic

Stock & Options Analysis

Disk CS-4801. $99.95
Requires 32K Applesoft of Apple |l Plua

This o:sk comtamms all 7 programs from cas-

Tnis s a comprehensive set of four programs.
seMes CS-6201 and CS-4202 e

for the iInvestment strategy of heaging listea
oplions againgt common stocks Acomglete
description 18 1n ine TRS-BO sectior Available
Note The ecology smiulations programs August 1981

are no! ava:lanle on casselte

Order Today

To order any ¢! these software packages,
sent payment plus $2.00 postage and
handling per arder to Creative Computing,
Morris Plains. NJ 0795C  Attn: Clea

Visa MasterCarc ang American Express
orders may De called in toll-tree

Oroer tocay 8! no nsk If you are not
completely satishied your money will be
Rromplly and courtescusly refunoed

Creztve Comouhing SoHwari;
Morrs 2aing N 8/850
Toli-tree 800-631-8112

1= NJ 251-548.2445

creative compating software

Apohe 1 IO regeLered lonseman,
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Software Catalog

Name: Star Zap
System: OSI
Memory: BK

Language: BASIC

Hardware: Cassette
Description: Star Zap is a high
speed re-creation of the pop-
ular arcade game. You must
defend your starbase against
the aliens who attack from all
four quadrants at once! Only
fast reflcxes can save you! In-
cludes machine code for sound
on all C1Ps and Superboards,
color and sound op C4Ps.
Price: $9.95
Author: John Wilson
Available:

Pretzelland Software

2005 Whittaker Rd.
Ypsilanti, MI 48197

{313} 483-7358

Name: Universe
System: OSI C1, C2-4
Memory: 8K tapc

20K disk

Language: Machine
Description: Pilot your spacc
ship across the surface of Arc-
ton 1V while engaging tbe
enemy rockets and dodging
meteorites. Can you mancuver
through the mountains with-
out being blown up into a
thousand pieces? If you can,
then be prepared for more ac-
tion than you thought possible
on your OSI computer. You
can usc your keyboard or a
joystick to cootrol your ship.
Price: $14.95 includes 5%’
disk or tape and instructions
Author: Dave Pompea
Available:

DMP Systems

319 Hampton Blvd.
Rochester, NY 14612

Name: The Vaults of
Zurich
System: PET, Artan
Memory: 16K PET
24K Atari

Language: BASIC
Hardware: Cassette or
diskette

Description: Zurich is the
banking capital of the world.
The rich and powerful deposit
their wealth in its famed im-
pregnable vaults. But you, a8 2
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master thief, have dared to
undertake the boldest heist of
the century. You will journey
down a maze of corridors and
vanles, eluding the most sophis-
ticated security system in the
world. Your goal is to reach the
Chairman’s Chamber to steal
the most treasured possession
of all: The OPEC Oil Deeds!
Price: $21.95 cassette

$25.95 diskette
Author: Felix and Greg

Herlihy
Available:

Artworx Software Company

150 N. Main Street

Fairport, NY 14450

800-828-6573 or

[716) 425-2833

Name: The Accountant
Finance Data Base
System

System:  Apple II, Apple I

Plus with DOS
3.3 and Applesoft
in ROM
Memory: 48K
Language: Applesoft BASIC
Hardware: Single or dual
drives
Description: A double entry ac-
counting system that prompts
the user for the account(s) that
are to be increased and/or
decreased. The system permits
the user to define his own ac-
count names and tax codes. Ad
boc queries and daily reports
feature a natural dialogue. A
VisiCalc interface is available.
Price: $99.95
Includes user manual, demo
database and tutorial
Author: Ernest H. Forman
Available:
Decision Support Software
1438 Ironwood Drive
McLean, VA 22101
(708) 241-8316

Name: Business Planner
System:  Apple I

Memory: 48K

Language: Pascal
Description: Bugsiness Planper
is a modeling package for en-
trepreneuts planning to staxt or
expand a new business. De-
signed to help develop viable
business plans, the program
groups labor, equipment and

other costs into income-
related projects. Projects are
combined into a model which
generates graphical projections
and estimated financial state-
ments. ‘What If"' scenarios
help you plan for the future
and respond appropriately to
changing demands.
Price: $250.00

Includes three djskettes and

manual
Available:

Duosoft Corporation

Box 1827

Champaign, IL 61820

(217) 356-7542

Investment
Decisions
Apple I, Apple I
Plus, Apple I
48K (Apple 1)
48K {Apple I Plus)
96K (Apple I0)
Language: Applesoft (Apple II
and Apple II Plusj;
Business BASIC
{Apple 1)
Hardware: Apple I with
firmware card
Description: Package compo-
nents: loan schedules, savings
schedules, annuity schedules,
depreciation schedules, amor-
tization schedules, APR sche-
dules, payback method, net
present value, internal rate of
return, profitability index.
Price: $100.00
Includes disk,
documeritation and run
instructions
Author: J.L. Campbell
Available:
Mesa Research, Inc.
Rt. #1, Box 1456A
Waco, Texas 76710

Name:
System:

Memory:

Name: Capitalization
System:  Apple II Plus
Memory: 48K

Language: Applesoft
Description: This 2-disk
system provides for practice
and testing on the application
of the major rules of capitaliza-
tion. The practice disk pre-
sents a rule followed by up to
20 randomly presented sen-
tences which provide practice
on the rule. The test disk
measures the student’'s ability
to correctly apply rules of
capitalization. 1t may be used
as a pre-test or post-test. The
management system gives im-
mediate feedback to the stu-
dent and stores records of each
student's test results for later
review by the teacher. Results
may be printed or viewed on
the screen. The teacher has the
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ability to modify or add new
materials to either disk. The
lessons using upper/lower case
letters are appropriate for
levels 3-8.
Price: $49.95
Includes 2 disks plus
documentation
Author: Hartley Staff
Available:
Harcley Courseware, Inc.
Box 431
Dimondale, MI 48821
{616) 942-8987

Cave Huntet
TRS-80 Color
Computer
Memory: 16K
Language: Machine
Hardware: Joysticks
Description: A fast-paced ar-
cade game using Hi-Res gra-
phics, sensational colors and a
variety of unique sounds.
Single or multiple players.
Maneuver your way to the bot-
tom of a spooky old cave to
retrieve the treasures. It's not
50 casy! Passages lead in all
directions and angry cave crea-
tures pursue you relentlessly.
Price: $24.95

Includes cassette, directions

and ppd shipping
Author: Ron Krebs

Aviilable:
Mark Data Products
23802 Barquilla
Mission Viejo, CA 92691

Namec:
System:

Moment of
Inertia &
Elemeént of
Triangle

Apple I1, Apple II
Plus

32K with DOS
3.3 or 3.2 with
FP installed
Applesoft BASIC
DOS 3.2 or 3.3
with countroller
card

Description: The Moment of
Inertia contains 56 physical
formulas for 22 various bodies
of mass. It calculates dimen-
sion, choice of mass or inertia
on selected axis. This program
is intended for engineers who
never considered these impoz-
tant factors. The Element of
Triangle program contains
three major triangles (right,
equilateral and general); 23 for-
mulas; calculates sides, angles,
altitude, area and radius of in-
scribed circle simultaneously
to find force and directions.
Both programs are packed in
single diskette so they may be

Name:

System:

Memory:

Language:
Hardware:
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Software Catalog (continued)

used interactively. The menu
program will display all for-
mulas and the definition pro-
gram will define zl! detatls.
Both programs utilize touch-
key selection input system,
eliminating use of return key,
but recognizes characters or in-
itial (abbreviation] of known
elements to find the formula
and provide missing variables.
Instructions include more than
100 commonly used industrial
materials.
Price: $40.00

Includes both programs on

diskette
Available:

American Aviculcural Art &

Science, Inc.
3268 Watson Rd.
St. Louis, MO 63139

(314) 645-4431
Name: COLORFORTH
System:  TRS-80 Color
Computer
Memory: 16K minimum

Language: FORTH
Hardware: Cassette or Radio
Shack Color Disk
System
Description: COLORFORTH is
a special implemenctation of
fig-FORTH for the TRS-80 Col-
or Computer. This program re-
quires a minimum of 16K, but
does not require Extended
BASIC. [Extended BASIC is re-
quired by the Radio Shack Col-
or Disk operating sytem.) In-
cludes an Editor and CSAVEM
command pormally not avail-
able without Extended BASIC,
printer commands and much
more! Write or call today. Visa
and MasterCard accepted.

Price: $49.95 ppd. Texas
residents add 59 sales tax
Includes cassette and disk
versions and 31-page manual

Available:

Armadillo Int’]. Software
P.O. Box 7661

Austin, TX 78712

{512) 459-7325

Name:
System:

HSD Regress
Apple I or Apple
1 Plus, DOS 3.2
or 3.3
Memory: 48K
Language: Applesoft
Hardware: Optional printer,
serial or parallel
interface,
Silentype
Description: HSD Regress is a
menu-driven multiple regres-
sion package which accepts up
to 25 variables of 300 data
points each. Data can be
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entered from keyboard or disk.
All data can be reviewed and
edited, transformed numer-
ically, and stored on disk.
Multiple regression analysis
can be performed on all vari-
ables input, or on any subset of
variables, in any order. Qutput
includes correlation matrix,
predicted and residual scores,
matrix inverse, Semi-partial
correlations, coefficient
weights and p-values.
Price: $99.95
Includes disk, complete
documentation, imprinted
3-ring binder
Author: Stephen Madigan
Visginia Lawrence
Available:
Human Systems Dynamics
9249 Reseda Blvd. Suite 107
Northridge, CA 91324
{213} 993-8536
or selected compurter stores

Waterloo
microAPL
Hardware: Commodore
SuperPET, Volker-
Craig 2900, 3900,
4900, Northem
Digital mictoWAT
Description: Waterloo micro-
APL is intended to be a com-
plete and faithful implementa-
tion of the IBM/ACM standard
for APL with respect to the
syntax and semantics of APL
statements, operators and
primitive functions, input and
output forms, and defined
functions. System commands,
system variables and system
functions are those consistent
with 8 single user environ-
ment. There are no significant
design limitations on the rank
or shape of arrays or the length
of names. The shared variable
processor is omitted. Exten-
sions include system functions
supporting files of APL arrays.
APL equivalents of the BASIC
features PEEK, POKE and SYS
are included.
Available:
Waterloo Computing
Systems Limited
158 University Ave. W.
Waterloo, Ontario
Capada N2L 3E9

Name:

Name: OSI BASIC
Enhancer
System:  OSI CiP/
Superboard/C4P
Memory: 8K

Language: Machine code
w/BASIC-in-ROM

RHardware: C1P, Superboard,
C4p

Description: For the BASIC
programmer who wants real
power over his stock system.
Get real delete action; replace
cursor with one of your own
choice (defaults to checker-
board square); commands to
RENUMBER programs to
make them easy to read;
AUTOSEQUENCER saves typ-
ing tn line numbers; screen
control command has been ad-
ded to running BASIC; LOAD
and SAVE flles w/filenames on
a token 1/0 system reduce
load/save times by 50%. Runs
in approximately 1.5K of
RAM. Send $1.00 for complete
catalog.
Price: $19.95 ppd.

Includes antcload, autorun

cassette only. Users manual

and bug-free guarantee.
Author: Timothy W. Jackson
Available:

Computer Science

Engineering
Box 50, 291 Huntington Ave.
Boston, MA 02115

Name: AIRSIM-1
System:  Apple I or Apple
11 Plus

Memory: 48K bytes

Language: Machine
Bardware: | disk drive,
paddles or self-
centering joystick,
Applesoft in ROM
or RAM
Description: AIRSIM-1 is a
realistic simulation of airplane
flight. It has scenery from
Boston, MA ta New York City,
with 6 distinct airfields for
landings and takeoffs. A score
is accumulaced for successful
landings at three of these
fields. ATRSIM-1 can do loops,
rolls and even Immelmann
turns. 1t is equipped for instru-
ment flying, and can make
landing approaches on in-
struments. Instrumentation
includes radar, artificial
horizon, and horizontal-
situation indicator (HSI).
Price: $40.00
Includes diskette and
manual
Author: Ted Kurtz
Available:
Mind Systems Corporation
Box 506
Northampton, MA 01061

{413) 586--6463
Name: Pool 1.5
System:  Apple, Atari

Memory: 48K

Language: Machine

Hardware: Disk II, game
paddles
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Description: Poo! 1.5 is a real-
time, Hi-Res color simulation
of pool. This action-packed
game allows you to play eight
ball, rotation, nine bal], or
straight pool.
Price: $34.95
Available:

1DSI

P.O. Box 1658

Las Cruces, NM 88004

{505) 522-7373

Name: Management
System for Stock
Control

System:  Apple IT

Mcemory: 48K

Language: Applesoft in ROM
Hardware; Disk and 8C- or

132-character per
line printer

Description: This inventory
management system is de-
signed to offer a complete and
current overview of stock with
a minimal effort by the opera-
tor. Detailed information on
any item can be gained in-
stantly. The manual part of the
package is written for the
novice and comprised of four
main sections: Introduction,
Practice Run, Reference, and
Appendices.

Price: $175.00

Author: JACC, Inc.
Avaijlable:

The Hayden Book Company

50 Essex Street
Rochelle Park, NJ 07662

Colox Assembler
TRS-80C Color
Computcer
Memory: 32K

Language: Assembly
Hardware: TRS-80C
Description: This is a com-
plete 6809 machine code
assembler that supports all
6809 mnemonics, addressing
codes along with standard
assembler options and direc-
tives. It operates as a two-pass
assembler, so both forward and
backward references are
allowed. The Motorola [n-
struction Set Reference Card
and documentation on many
of the major subroutines in the
Color Computer's BASIC are
included with the manual.
Price: $29.95

{ncludes cassette, manual,
Reference Card, and BASIC
subroutine documentation
Available;

Computerware

P.O. Box 668

Encinitas, CA 92024

{714} 436-3512

Name:
System:

(Continued on page 118)
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EXTEND THE POWER OF APPLESOFT
WITH FOUR NEW & POWERFUL COMMANDS

WITH THE SORT AND FORMAT ROMS IN YOUR MOUNTAIN COMPUTER'S ROMPLUS* OR ANDROMEDA'S ROMBOARD*
YOU WILL MAKE APPLESOFT* BASIC ONE STEP MORE POWERFUL THAN THE MOST ADVANCED LANGUAGE
AVAILABLE. AND - BECAUSE READ ONLY MEMORY NEVER FORGETS, THESE NEW COMMANDS BECOME A PERMANENT
PART OF APPLESOFT’S* BASIC LANGUAGE.

ARRAY SORTING - Sort any single dimensionea (or multi-dimensioned-indirectty) integer, real, or string array. Usparalelled sorting speeds are ac-
son I comptished by a unigie machine code and does fol use any scralch arrays or additional memory. A typical sort time for a 1000 nem array ts 3.5
seconds. Sort oplions include: creale a recosd array, reverse sort, subrange sorl, and a sort activity indicator

ROM ARRAY DELETION - Unused arrays, which can consume l2rge amaunts of memory space. can be deleted to free up memory ot allow a previously
™ dimensianed array to be redimensioned $839.95

WORD PROCESSING - A powertul and versatile system which will properly lormat your program s outpat on yaur monutor or printer. Yo gel all tne
commands of a dedicated ward processor plus the power ¢f Applesoft’s commands. Detine or change printing masg:ns. page width, page length, text

FORMAT cenlerng, right and eft justification, ingenfing and gutdenting, elc.. with simple bas:c commands. By combiniag the commanas of the forma: ROM:
and Appiesafl you can print mare than ane copy with 2 for-next loap or insert diffesent information with input commands or take It from your existing

arrays.
ROM _,

PRINT...USING will tabulate, right justify. line up all decimal points, pad ihe right and le# sice of Alpha/Numerical data with any predetined
character, msert commas, and can be used within {ormulas or equatians which will then format the mathematical resul! 849.95

FORMATY ROM AND SORT AOM will suppant all prenters, 80 column boards, fower case adaplers, and requires 48K, FP in ROM, DOS 3.2 or 3.3. M.C."s ROMPLUS* or Andromeda’s
ROMboard* SAVE MONEY BY ORDERING THE FORMAT ROM AND SORT ROM AS A SET 804.95

(THER ROMS AVAILABLE: All ROMS are compatible with MC's Romplus or Andromeda’s ROM Board.
- DUAL DOS R0MS - Switch from cne DOS (3.2 or 3.3) to the other without booting . . . ....... ..
- FP RENUMBEA/MERGE ROM - Apple Computer’s infamous renumber program
- BASICS ROM - Will boot standard, special, and dedicated 13 sector disks
- FP EDITRDM - Global search, change, and remave. (Works jointly with PLE}
- CDMMAND ROM - Catalog Command Menuand DiskMap .. .. . .......... vt
- 45X COPY/SPACE A0M - Duplicates 13 of 16 Sector Disks e AR AT I SRR . R -
-FP UTILITY ROM - Auto Line Numbering, UST CTRAL, RESURRECT KILLED PROG. Alphabetize DISK CAT., Expung DOS
(Check or M.0.) Viza or MasierCard Accepied
*REGISTEAED TAADEMARK

SOFT CTRL SYSTEMS, BOX 599, WEST MILFORD, NJ 07480 201-728-B750 AL Sivint & CorvaaHTED

The Graphics Family...

The most versatile,
easiest-to-use
graphics available
for your Apple ll.

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 you want, 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

suloLOGIC

Communications Corp.
713 Edgebrook Drive
Champaign, IL 61820
(217) 359-8482

Telex: 206995 “Apple” is the registered trademark of Apple Computer Inc
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201(j|839-3478

PARALLEL PRINTER CARD

A Universal Cenironics type paiallel
printer board complele with cable and
connectlor This unique board allows

| you 1o 1urn on ang ol! the high bif so
thal you can access adghonal features
n many pranters Use with EPSON
ANADEX STARWRITER, NEC OKI,
ang olher with stangdarg Centromcs
conhiguranion %44 00

DOUBLE DOS Plus

DOUBLE DOS Plus - 3 piygyback
boara (nat plugs into the

Qisk confruller card so thal you
can switch select belween

DOS 32 ana DOS 33

Nothing needs 1o be soldered. just plug in and go  Since all tour ROMS are
used all software will work. the AOMS fil va the hack of the boaro
atlowing tull use »! siot #7  One set ol ROMS 15 powered up at a ime,

$39.00

. - - W O O O O O O O O O O P & O

201 - 839-3478

DOUBLE DOS Pius requivas APPLE DOS ROMS

AGAIN! Ahead of all others

NIBBLES AWAY II

THL LT IAATE MEAY ARD IRPHUYVEL DISE ACK P S

EYER
o LOR? oy
Ayt

EXPANDED USER Makyal

{RACK/SECTOR EUITOR NIHBLES AWAY It % @ g el 1im
it g Nlﬂl! ES AWAY u;n\, fea an

e
DISK DIAGNOSTICS e
PHOGHAMM su
On;;,c”‘ Ciher simikgr systems on the marke! Lo iy equi cetean

Begin 1o COMPATL &ith all e featuees buill e NIQBLGS AWA‘V u
FAST & MQRE ACCUORATE

Updistes wi'l b miag
COMPUTER ap
Dollais. 1o caver mm.u L). ki

ONLY s69

Dealer Inquiries Invited.

KRS T ST [AX-F RISS

Fast Machine Language 3D Hires

Amimatwn Aicade game with souad
3 0 0 an Loak out g your et and by 1o

blast thyg enemy tanks anc saucers
A0 Animation sdds (o the gffects wnd use of the game Padn:g or [OYSHCK qive you
cammand of yous tank ONLY $29.95

Super PIX  HIRES SCREEN DUMP

Thie Saftware package 1hat wiil allow yvour printer 1o domn page 1 oo nage 2 uf 1ne
Apple Hires screen honzontally or vactically  Use with EPSON~ MX-80 with or
without GRAFTRAX™ Anms. MX 70 OK| *Miccohne BO, 82, 83, 82A, 83A

C 1TOv* 8510 and NEC, Reauires Tymac Parallel Printer Board
PPC- 100 MX 80 Versian 839 all others £24 95

et ol

PR R S g
o

THE APPLE CARD —Two sided 100% plastic reference car
Loaded with witormation of irterest 1o all Apple owners  §3 98 VISA

et
ot o ]

?.0. BOX 113

chnu-w&nn nlsT INB POMPTON PLAINS, N.J.
' " 07444

Software Cata'owonu'nued)

Narme: Hi-Res/Multi-
Color Graphics for
BASIC

System:  VIC-20

Memory: 2%K

Language: Assembly

Hardware: Standard VIC-20

Description: These two

utilities give the BASIC pro-
grammer the ability to use
high-resolution and multi-
color graphics on a standard
VIC without the need to add
additional hardware. Hi-Res
yields a 104 x152 position
screen. In multi-color mode
you get 52 x 76 size. You may
plot and erase points, lines,
boxes, and ASCII text in either
Hi-Res or multi-color. All
commands available from
BASIC programs.

Price: $20.00

Includes manual and sample
pIOgrams
Author: Roy Wainwright
Available:

Abacus Software

P.O. Box 7211

Grand Rapids, MI 49510
[616) 241-5510

Hardisk
Accounting
Software
Memory: 64K
Language: UCSD Pascal
Hardware: Apple 01, Apple 1II,
Corvus or Profile
hard disk
Description: The Hardisk Ac-
counting System  was
developed for the company
that wants a comprehensive
accounting system that can
change and grow with them.
Until the introduction of the
Hardisk Accounting System,
businesses using microcom-
puters were limited by the
capacity and slow speed of the
floppy disk. This program is a
menu-driven, double entry ac-
counting system. It consists of
general ledger, accounts
receivable, accounts payable,
inventory, point of sale, sales
order entry, purchase order en-
try, payroll, fixed asset
management, and mailing
labels. All modules are inter-
active and include complete
audit trails. The business-
person will find the Hardisk
Accounting System easy to
use, thanks to the data entry
prompts and cxtensive error
checking.
Price: $§1495.00

Available:
Great Plains Computers
113 Broadway
Fargo, ND 58102

Name:

118 MICRO - The 6502/6809 Journal

Name: Descriptive
Statistics and
Regression
Analysis #26011
Apple II, Apple Il
Plus

Memory: 32K RAM
Language. Applesoft
Hardware: 5%" disk
Description: This package con-
tains three programs which
perform statistical and regres-
sion analysis. Included are:
Descriptive Statics (mean,
standard deviation, variance,
kurtosts, z-scores); Curvilinear
Regression (linear, inverse,
polynomial, exponential, log-
arithmiec); Multivariable
Linear Regression.
Price: $39.95

Includes documentation
Available:

Advanced Operating Systems
450 St. John Rd., Suite 792
Michigan City, IN 46360

(219) 879-4693

System:

Name: VisiFactory

System:  Apple II, Apple I1
Plus

Memory: 48K

Language: Applesoft in ROM

Hardware: Disk II

Description: Allows 2 marriage
between Data Factory and
VisicalcTM files. You can move
data in either direction,
manipulate it within the
chosen program, and then
store it either way. It is an ex-
citing tool for market research,
information surveys, and
analyses of any selected data.
Price: $75.00
Available:

Micro Lab

2310 Skokie Valley Rd.

Highland Park, IL 60035

AICRO

Answer to 6502 Puzzle

The obvious answer, that
the program will execute the
Jump Indirect through Vector
and encounter the BRK at ad-
dress 1000, is WRONG! The
6502 has a slight problem with
page boundaries under some
conditions. In this example it
will perform the Jump Indirect
by fetching the low byte of the
target address from SDFF and
the high byte of the address
from 6D00 — not 6EQQ as one
might expect. The cffective ad-
dress of the instruction will
therefore be 6D00 — and the
program will loop forever!
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PRESENTS

Thalawis
ypsthaleus

VersaWriter

DRAWING
TABLET

COMPLETE HARDWARE / SOFTWARE GRAPHICS SYSTEM - $299

® Hi-Res & Med-Res Draw ® Color Fill-In ® Split / Full Screen

@® Paint Brush-5 Sizes @ Change Color Hue & Intensity ® Save / Load / Erase

® Point to Point / Line Draw @ Reverse Picture ® Text Writer

® Air Brush ® Scaling ® Fix X or Y Axis
Requires: Atari 400. 32K RAM, Basic Language Cartridge, Disk Drive

GRAPHICS
COMPOSER GLOBE MASTER

PADDLE / JOYSTICK COMPLETE HI-RES
GRAPHICS SOFTWARE - $39.95 GEOGRAPHY GAME - $29.95
® Draw on Hi-Res Screens 7 or 8 ® 8 Hi-Res Color Maps

® Save Pictures on Disk or Cassette ® U.S.-Europe-Worid-Asia-Africa-Australia

® Create Player / Missile Shapes ® Countries-Cities-Capitals-Oceans-
Automatically Rivers-Maountains, Etc.
® Geometric Figures Program ® Several Skill Lgx%‘f e
ires: "800, 3 i i )
® Add Text to Screen giej(uues Atari 800, M, Basic Language Cartridge
Requires: Atari®800, 32K RAM, Basic Language Cartridge,
Disk or Cassette ATARI “is a registered trademark of Atari Inc.

MIND BOGGLERS

THREE STRATEGY GAMES
® Capture casserre $15.95 pisk $19.95

® M_VStery Box Requires: Atari®400, 16K RAM, Cassette
@® Simon Says Atari 800, 24K RAM, Cassette or Disk

() Versa Computing,inc.

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

THE ULTIMATE PRINT STATEMENT

A3
FOR THE APPLE Il COMPUTHR. P Apple computer?
&
N
9

Standard APF'G Output PRINT JI Output b QQQ Investments. Acveennt data. Wills, Phooe lists. Saoner ot Sater you will ereate a file
$1234.56 $1234.56 Na {10 whieh you wiil wale some very conlidentiul iformation. And thar's wiiy
512 s 12.00 Pawage Revearch has deseloped @special miling thal will eneryps that DOS 1.1 Ttle
) Wirongh software routimes rather thun dhe expensin e (and conspicuous) alack-box
$1.9 $ 1.90 approach, Now vou bave the means to keep your privale affair< private. Totallv
3.75 $ .78 private,
$765 $ 765.00 The bifs and bytes of vouz file will gel hopelessty maed ep according to a expher
“Key thir you keep as seezul a5 you want, Over oo hundeed mishon billion
Print 8" 1 Print 41 different keys ace avaitable tor selectzon, (Thiy many keys say connd line a lor, bl
oy . : : Py dypicit of W moudern eacryplion process.)

(without Print If) (Field Width 8 with 1 Iyplest eI ey PO prove

2 decimal places.)

To muke sour encrspred fiie undenstandable ugan, ali vou huve 1o de s reactivale
the upproprinie ey schiedele and run the Nile back through. Uy easy.

With ting ulilily (and @ tew cany 10 lcarn muemonic comnmands) you can creale 3

|'_:| Upda(es Appiesof‘[TM PRINT 10 accep[‘_ pursonitized encryption algonthoy thi is xpecially Lailored to your needs. If you
(. . _ WARL, YOU can execite successive encryplions with differera kevs and then stnp off

e USE(—SpECIf!Ed p”n[ (ormamng. the ouler lavens, olie by onc, to reveal the original text. And you can call many

e X, Y cursor pOSi[iOD‘ﬂQ, rounlines from yuur own application programs lo do 'codebook™ eaceyplion

(documentation included)

[ Simplifies tabular displays.

[J Transparent ta user—not affected by re-booting. ‘ P assag e Res ea rc h

IF YOUR TIME IS WORTH MONRY, | 945 Turquoise St. , Suite G
THEN YOU NEED PRINT JI. ' San Diego, California 92109

Available at your local dealer for $24.95 or write to:
339,50 postpard. California residents add 6% sales (ax. Speeify Software Package

p—
VISA Computer Synems Mgn No. L-17 tor Apple 11 or Apple |1 « . Memory requiremerd: standard 48K, Dve (o
l— 2139 Jackson Blvd. time required For chucks 10 clear Fnancial institutions, pleasc allow 3-S weeks for

Jisk delivery. Sutlware documentation shipped immediatedy upon receipt of

Rapid City, SD 57701
[{605) 341-3662 Y Y : _ . order.
AN 7\ (Apple is a registered trademark of Apple Computer, Inc.)

e

Perry Periphierals Repairs KIMs!!
(SYMs and AlMs Too)

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

You receive a 30-day Parts and Labor Warranty

Labor is $38.00 if 40-pin ICs are socketed ($40.00 otherwise) — Parts Extra
Your repaired S.B.C. returned via U.P.S. — C.0.D., Cash

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

Perry Peripherals
6 Brookhaven Drive
Rocky Point, NY 11778

Perry Peripherals carries a full line of the acclaimed HDE expansion components for your KIM, SYM, and
AIM, including RAM boards, Disk Systems and Software like HDE Disk BASIC V1.1. Yes, we also have
diskettes. For more information, write to: P.O. Box 924, Miller Place, NY 11764 or Phone (516) 744-6462.
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6809 Microprocessor

MC6808/MCBB09E —an enhanced 8-bit microprocessor with some 16-bit functions
and an 8-bit multiply. It is architecturally similar to both the 6502 and the 6800, and
has removed many of their shortcomings. Designed primarily for ease of programming
(rather than as a compromise for both programming and dedicated applications), it is
particularly desirable for relocatable, reentrant, and modular programming. With its
16-bit capabilities, dual stacks, multiple index registers, and indexing modes, it is
good for the stack-oriented implementations of Pagcal, FORTH, and other high-level
languages.

Manufactured by Motorola—The ‘E' version requires an external clock and is
especially well-suited to multiprocessing applications, such as in Stellation Two’s
“The Mill'* board for the Apple and in Commodore's SuperPET.

Other computers with 6809's are the Radio Shack TRS-80 Color Computer and com-
puters manutactured by Southwest Technical Products, Gimix, The Computerist,
Canon, Smoke Signal Broadcasting, Percom Data, and others.

PROGRAMMING MODEL

vl AL SOl B O
15 D

] 15 X j X Index Pointer Register

[ 15 Y 0] Y Index Pointer Register

| 15 U 0 | U Index/Stack Pointer Register

| 15 5 0]S Index/Stack Pointer Register
|7 DP 0 | Direct Page Register

| 15 PC _0[ Program Counter
[7 cC ~ 0] Condition Code Register

[ELFLA I NZIVIS)

Entire State Saved I Carry (From Bit 7)
Fast Interrupt Mask Qverflow
Half Carry (From Bit 3) ——— —————7010
Interrupt Mask Negative

MC6808E
PIN-OUT
Ves 001 @ - 405 HALT
NMI 2 3900 TSC (XTAL)
IRG O3 38[1 LIC (EXTAL)
FIRQ d4 370 RESET
BS 5 360 AVMA (MRDY)
BA [6 350 Q
Vee O7 34 E
AO []8 3301 BUSY (DMA/BREQ)
ISR 320 RIW
A2 C]10 31 DO
A3 011 300 D1
A4 412 290 D2
A5 []13 281 D3
A6 []14 270 D4
A7 O15 260 D5
A8 []16 25[1 D6
A9 Cj17 2401 D7
A10 18 230 A15
A11 019 220 A14
A12 []20 210 A13

MC6809 pin-out in parentheses,
where ditferent

INDEXED/INDIRECT CODES

Non Indirect Indirect
Assembler Postbyte Assembler Postbyte
Type Forms Form OP Code Form OP Code
Constant Offset From R No Offset R 1RR00100 [.R] 1RR10100
(2's Complement Offsets) 5-Bit Offset n, R ORRnnnnn Defaults To 8-Bit
8-Bit Offset n R 1RRO1000 [n, R] 1RR11000
16-Bit Offset n, R 1RR01001 [n. R] 1RR11001
Accumulator Offset From R A Register Offset A, R 1RR00110 [A. R] 1RR10110
(2's Complement Offsets) B Register Offset B.R 1RR00101 [B. R] 1RR10101
D Register Offset D.R 1RR0O1011 [D. R] 1RR11011
Auto Increment/Decrement R | Increment By 1 R+ 1RROC000 Not Allowed
Increment By 2 R+ + 1RR0O0001 [[R+ +] ] 1RR10001
Decrement By 1 .—R 1RR00010 Not Allowed
Decrement By 2 .——R 1RR0O0D11 [.— —R] 1RR10011
Constant Offset From PC 8-Bit Offset n. PCR 1xx01100 [n. PCR] 1xx11100
(2's Complement Offsets) 16-Bit Offset n, PCR 1xx01101 [n, PCR] 1xx11101
Extended Indirect 16-Bit Address — = [n] 10011111

R=XYUorS RR:
x = Don’t Care 00=X
01=Y
10=U
11=8

Data Sheet #3
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Get more out of your Apple
with the MICRO on the Apple series.

VOLUME 2—
just released!

You liked Volume 1—You'll love
Volume 2!

More than 40 new programs on
diskette to help you get more from your
Apple:

® Machine Language Aids

@ [/O Enhancements

® Runtime Utilities

® Graphics and Games

@® Hardware and Reference Infor-

mation

MICRO's new book for Apple users
lets you:

1. Speed up machine language pro-
gramming using 5 powerful machine
language aids.

2. Add additional editing and
input/output features at no cost!

3. Enhance the capabilities of
Applesoft and Integer BASIC to in-
clude sorting, printusing, 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 diskette

(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 1 also available at $24.95, To-
gether MICRO on the Apple 1 &2
provide more than 60 programs on

diskette for less than $1.00 each. No

need to type in hundreds of lines of code.

INICRO
on the Apple

Volume 2 INCLUDES

DISKETTE

Please allow 4-6 weeks for surface mail deﬂw,ry

Massachusetts residents add 5% sales tox.




A STATISTICAL ANALYSIS
AND FILE MAINTENANCE SYSTEM
FOR THE APPLE i™™ MICROCOMPUTER

As a Subset Language of P-STAT™ 7g_.
A-STAT'™™ 79 computes:

Bl VARIATE?EQUENC'ES
’ CORRELA?!LOES iil;kngl.lsARES Attaché style cases for carrying and protecting a complete computer set-up.
MULTIPLE REGRESSION Constructed of the highest quality luggage malerial with saddle stitching. Wil
RESIDUALS accommodate equipment in a fully operational configuration along wilh
APPLE PLOT INTERFACE manuals, working papers and disks. Never a need to remove equipment
APPLE HLEF(':LABN?T'NTERFACE from case. Simply remove lid, connect power and operate.
aPOSREGATION e AP101  Apple Il with Single Disk Drive ............ $109
COMPLETE TRANSFORMATION LANGUAGE e AP102 Apple Il with Double Disk Drlves .......... 118
READS VISICALC FILES e AP103 Apple II, 9 inch Monltor & Double Drives .. 129
ASTAT™ 79 e AP104 Apple i, two addltional Drives & Silentype 139
Uses Standard DOS Text File and EXEC's ¢ AP105 12 Inch monitor plus accessories ......... 99
48K Version — All programs in Applesoft! e P01 Paper Tiger 440/445/460 .................. 99
A-STAT™M 78 is available trom: ® P402 Centronics 730/737 .. ...cooiiiniiiiiinans 83
ROSEN GRANDON ASSOCIATES e P403 Epson MX70 or MX80 ............0coennn 89
7807 Whittier s",eei o P404 Epson MXT100 ...ivii v ie i e e e e iae s 89
® P405 IDS 560 or Prism Printer .................. 109
Tampa, Florida 33817 . .
e CC80 Matching Aftaché Case (5") ............... 85
(813) 985-4811 6CC30  Matching Attaché Case (3") 75
™ . P I U P
ASTAT'™ 78 on disk with 80-page maaual... $145.00 © CCY1 Matching Accessory Case .......... o g5

Apple {1 IM |s a Irademark of the e Computer {ne.
L PSTAT Im 78 is a trademark of P-STAT Ine., Princeton, N.J,

compuTef Case company liz

ASTAT I 79 I5 copyrighted by Gary M. Grandon, Pn.D. 5650 INDIAN MOUND CT. COLUMBUS. OHIO 43213 (814) 868-9464

Cosmos

NORMAL

260

MIXER

Ulonbly Duasity BE SCREEN MIXER is a set of three modules for APPLE-IL
Just plug-in these modules to your Apple-1l, and you will
THIS have the Apple-II with more features you could not expect

IS till now=---- NORMAL

Highlight

TEXT SCREEN MIXER provides: HALF
®The mixed screen of any two of screens available for the
Apple-1I. Please note that all of HGR, LGR and Text screen 'NTENSIT\!
has two pages, The mixing is done with hardware, not like

k / 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
THIS IS TExT can plot 580 dots in one line. You have only 280 dots in one
line on ordinary Apple-Il, (Software is requijred)

@®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 sol
(Software is included)

$60 Introductory price ’$l)'0 Over Write

Half Intensity

Hi-Res Graphics+Text

cnsm S’M Dealera inguiries invited.
T b ronte o For more information call or write to ASTAR INTERNATIONAL CO.
5676 FRANCIS AVE., CHINO, CA 91710 Phone 714-627-9887

Apple-Ilis a registered trademark of Apple Computer Inc.
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It’s All 1’s and O’s

No Connection

MICRO has maintained its subscription information for
several years on a KIM-based computer system with a
‘‘homebrew’’ floppy disk controller. Last spring MICRO's
sister corapany, The Computerist, decided to make a prod-
uct that would include the floppy disk controller. A few
minor design improvements were made and the board was
sent out for PC layout. When the prototype board had been
made and assembled, | prepared to test it. I expected 10
take an hour or two to test and verify the new version. It
took several long days! Nothing seemed to work right.
Even though each and every signal to the disk seemed to be
okay, the system would not work. [ set up 2 working
system and compared it step-by-step with the new system
and could find no difference on any of the control or data
signals. I tried changing the various IC chips in the circuit
and found that different floppy disk controller chips gave
different resules (this design used the popular Western
Digital 1791). One chip would cause the drive to step in
and step out on command buc could not successfully per-

The Original MICRO KIM-Based Subscription System
(believe it or not!)

form a seek; another chip would restore and seek on track
00 but would not step at all; another would do nothing.
Very strange and very frustrating. How could the identical
design not work?

I had noticed, on one of my many examinations of the
connections to the 1791, that there was a ground coonec-
tion to a pin marked ‘‘No Connection."" I had dismissed
this as a possible cause of the problem, reasoning that this
unused pin had no internal connection and was there
simply to be pin 40 of the IC package. Having run out of
sensible things to try, I finally cut the ground connection.
Surprise — that cured the problem! What1 bad not known,
at the time, was that ‘'No Connection'' did not mean thac
there was no connection to this pin on the IC itself, but
that no comnection should be made to this pin. Why?
Because there is a connection to this pin within the 1791
chip. This pin is used in the manufacture and/or testing of
the 1791 and must be left unconnected.

The New MICRO FOCUS-Based Subscription System

Doctor Bob (The Computerist FOCUS System)

A 6502 Puzzle

Here is a little puzzle about the 6502. Since it is only two instructions and
three lines of code, it can’t be that tough, can it?

1000 00 BRK
6D00 6D 6D FF START JMP (VECTOR)
6DFF 00 10 VECTOR = $1000

You can assume that the interrupts have been properly set up so that a BRK will
go to a monitor. The simple question is, when this program is started at
START, what will happen!?

(Based on a note from Earl Morris of Midland, Michigan)

For answers to 6502 puzzle, see page 118.

No. 47 ~ Aprll 1982 MICRO - The 6502/6809 Journal

Please send your
unusual observaTions,

puzzles, programming Tricks,

system phoros, erc.
10 DRr. Bob,
MICRO,
P.O. Box 6502
Chelmsford, MA 01824
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Write IBM on your Apple.

Our UCSD p-System® lets you
write applications on your
Apple Il that will run

without recompilation on the
IBM Personal Computer.

And that's not all.

Your UCSD p-System
applications will also run on
Commodore, Philips, Radio
Shack and Texas Instruments —
in fact, on just about any
popular microcomputer you can
name. Because SofTech
Microsystems' UCSD p-System
is the only microprocessor-
independent operating system
for 8-bit and 16-bit computers.

Our enhanced UCSD p-System
gives you everything you need to
develop genuinely portable,
compact applications for almost
every microcomputer owner. It
allows you to work in any
combination of UCSD Pascal®
BASIC and assembly Ianguage.
And it provides support for
dynamic memory management
and multitasking, with a full
arsenal of enhancements such
as a powerful Screen Editor,
Native Code Generators,
TURTLEGRAPHICS and
XenoFile® for easy access to
CP/M® disks and files.

SOFlecH

MICROSYSTEaImS

A SUBRSINIRRY OF SOFTECH

Our UCSD p-System is available
for distribution licensing as well

as single copy purchase. Visa and
MasterCard orders are welcome.

Write to us for more details.
SofTech Microsystems, Inc.
9494 Black Mountain Road,
San Diego, CA 92126,

Or call (714) 578-6105,

TWX: 910-335-1594.

UCSD pSysfem and UCSD Pascal are

s of the R ts of the Uni ty. of
California. KenoF.r!e is a trademark of SofTech
Microsystems, Inc. Apple is a registered
Irademark of Appfe Computer, inc. IBM is a

of Int tiopal Business
Mach!nss Corporation, CP/M !S a registered
demark of Digital R . dne.
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Advertiser’s Index

Aardvark Technical Services, Ltd.. ............ 20
Abacus Software. . ... . ... . i 107
Adventure International.................. 98-99
Andromeda, Imc.. . ... ... 33
Applefest '82. ... ... ... 4
Ark COmPUEING. « . oot oe e e 24
Astar International Co.. .......... ... L 124
Aurora Software Associates.................. 22
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Next Month in MICRO

May PET Feature

¢ PET Menu and Tape Timer — This article
describes a menu program that allows rapid
access to any program on either side of a
cassette tape. In addition, a tape timer is
presented that supplies the fast forward
timer for the menu program. These two
programs feature advanced cassette control
and use the WAIT command extensively.

¢ Growing Knowledge Trees — Knowledge
often can be represented in tree diagrams.
Microcomputers can store and analyze
these diagrams. This PET program finds out
what people know about a topic, analyzes
answers, and shows users the organized
results. A BASIC and an assembly language
routine are presented for analyzing the
diagrams.

e PET Memory Protector — Allows PETs
with static RAM to protect 1K or more from
resets, LOADs, and BASIC, by inserting a
circuit between a RAM chip and its socket.

Regular Columns

From Here to Atari
PET Vet
The Single Life

Other May Features

LISZT with Strings for the Apple

AID Conversion Using a 555 Timer IC
for the Atari

Apple Graphics for Okadata Microline 80

A General BASIC — Machine Language
Interface for the AIM

Memory Map Relocater for the Apple

1982 Editorial Schedule

June — Applications

July — Apple

August — Programming Technigues
September — 68000

October — Education

November — Atari/Games
December — PET
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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 directly to your home or
office in the U.S. '

MICRO

34 Cheimsford Street
P.O. Box 8502
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 Zip

- e o s G5 D e W D P - - - - - - - - - -

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 Ofter — Subscribe for 2 years ($42.00)
and get 30% off the single issue price.

Subscribe to MICRO today.

Subscription Rates Effective January 1, 1982

Country Rate
United States $24.00 1 yr.
42.00 2 yr.

Foreign surface mail 27.00
Europe (air) ; 42.00
Mexico, Central America, Mid East,

N. & C. Africa 48.00
South Am., S. Afr., Far East,

Australasia, New Zealand 72.00

* Airmail subscriptions accepted for only 1 year.
For U.S. and Canadian 2-year rates, multiply by 2.

Job Title:
Type of Business/industry:

-------- -------------------‘---------------_----ﬂ
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PHOTAR s THE RINGS OF SATURN m PULSARS m KILOSTARS m BLACK STARS
IN

The Ultimate Experience in Outer Space Adventure
Produced by The Ultimate Experience in Outer Space Adventure Screenplay by
SOET/ZEE S The Ultimate Experience in Outer Space Adventure SAB
An Artsci Company = Distributed through Softape, Softsel, and other computer stores world-wide

10432 BURBANK BOULEVARD mNORTH HOLLYWOOD, CALIFORNIA 91601 m213/985-5763




HUNTINETON COMDUTING

N Y NN % NN Y AN ONE OF THE WORLD'S LARGEST lNVENTORIES! JLJ (N L AIN1 /]
Great Grandma

Huntington said:

“Always buy your computer

media at a diskcount.”

ﬂﬁﬂ?’ ST AN AT AN AN AN AT LA AT TN
i ...And boy, do we ever let you

do that!
DISKS for APPLE"
Elephant .......... $24.99 box
Maxell ............ $36.99 box
Verbatim Datalife . . .$28.99 box
DY8aN - . < cosis 5 « sas $49.99 box
Software for Apple®
Hodge odge ............ $17.99 MidnightMagic............. . : ‘
Utility City ............... $26.49 RasterBlaster.............. $25.39 Photar ...............hnn $26.89
Bug Attack .............. $26.89 Castles of Darkness ........ $31.39 Soft70 .................. $44.99
The Game Show ......... $35.09 TaxPreparer .............. $13499 TimeZone ............... $87.89
Home Accountant ........ $67.39 General Manager ........... $89.89 The Dictlonary ........... $87.89 n
OPAR. s e o TR A R R $22.39 RoachHotel................ $31.39 HLEIBA = nmeiig - fraddc ndaks $67.89
Volcanoes ............... $44.49 LT T A e T $26.29 |
i “"‘L‘Jnderstand “‘:‘Computer l |
I Lol Z-Card .......... RETEERS $199.77 sl e
/| Kaga 12" Gr. Monitor ...$199.00 |e somyums 1
u Six great programs to test e Loan Amoritization
yoursell. Packed with infor- PIE: Word Processor ..... $99.77 * Weather Predictor \ J
n mation. An outstanding (Specify version) e Calorie Counter
buy. (Apple*) on disk. . e Much more on disk
\| SuperScribell ........... $99.77 for Apple” { ‘
{ $24.99 PaymarLCA ............. $29.69 $24.99 )
\J VisiCale .....cccvven... $149.00 |

We Also Carry PET®, Atari®, and TRS-80®
i Call Toll-Free 800-344-5 106 (outside california)

HUNTINGTON COMPUTING We take MasterCard, American Express or VISA (Include card # and
Post Office Box 1297 Apple* (s @ regislered rademark ol Appte Computer, inc. @xpiration date). California residents add 6% tax. Inciude $2.00 for postage.
Corooran. Calitornia 83212 Pet’ is a registerad trademark of Commodore. Foreign and hardware exira. Foreign: remit U.S. currency, use listed charge

|

|

i TRS-80" is a ragistered Wrademark of Tandy Corp. cards, or make direct wire transfers through Security Pacific Bank, Cor J |

E Foreign Orders 209-992-4481 ‘
|

|

|

|

|

F

N
/B
N
)

A T eusierad S AR AL IR coran, for a $6.00 charge. All overseas orders shipped by air. Send for free
In California 800-692-4146 Outside Calt. 800-344-5106 catalog. Prices subject to change without notice.
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