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O tq yﬁqﬂ j,dmorr‘oyv s Word Processing problem'x

Apple PIE e

Apple PIE (Programma International Editor)
and FORMAT (text formatter) offer full strength
solutions to today’s word processing problems.
These versatile, powerful programs provide
document preparation and word processing
capabilities previously found only on much larger
computer systems.

PIE is a general purpose, full screen editor
that uses control keys and function buttons to
provide a full range of editing capabilities such as
search and replace, delete, copy, insert, move.
Changes may be made directly anywhere on the
screen and are shown as they are performed.

FORMAT  uses  simple instructions
embedded in the input text to describe the desired
appearance of the final document. It handles
centering, underlining, indenting, page numbering,

xi‘,;;",:‘é'ff’-PERMANENT RELIEF

Formatter

margins, headers, footers, even form letters, and
includes a proofing capability.

These high-quality, cost-effective programs
come with comprehensive documentation and run
on a 32K Apple II. They are available through
your local computer store or direct from
Programma International, Inc. at the
introductory price of $79.95*,

VIDEX VERSION T.M.

DOUBLE VISION T.M.

SUPR TERM VERSION

STANDARD VERSION

*December I, $129.95.

PROGRANMMA

3400 Wilshire Boulevard or .

Los Angeles, California 90010

Simple enough for the beginner. Versatile enough for the professional.
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presents: 3 GREAT PROGRAMS FOR YOUR APPLE*!

ULTRACHECKERS™

The most advanced checkers program ever available. Combines superb graphics/sound effects and excep-
tional ease of operation with advanced artificial intelligence techniques. Checkers are played according to
international rules with nine levels of play. Program features "self-demonstration,” “advice” and
“problem” modes. “Self-demonstration” allows the APPLE to play itself at a speed you control. “Advice”
permits you to ask the APPLE to recommend your next move. "Problem’ allows special board set-ups for
“what-if" guestions. Excellent for learning or improving your game! Moves are easily made using cursor
control. Complete playing rules and program instructions included.

32K, Machine Language for the Apple Il or Il Plus
## APPLEPRINT ## USING™

$29.95 /Disk
Give your Apple a flexible print capability like the big machines! Format your output by simply using the
PRINT ###_##, variable, statement. »#APPLEPRINT## USING is Independent from and does not interfere with
the normal Applesoft PRINT statement. Indispensable for financial and business programming. Will pay for
itself in no time at all as you save hours of tedious effort formatting reports, lists, tables, etc. Complete
instructions and example programs included.

32K, Machine Language for the Apple Il Plus

“LEARNING-FUN" DUO™ 319.85/Disk

Especially designed for young children. Combines learning with funl Program 1: "TELL-TIME" interacts with
the child In color, and HI-RES GRAPHICS to facllitate learning to tell time. Program 2; "SUPER RACE CAR" is the
popular head-on collision type arcade game with simplified two finger control for children. Hours of learn-
ing and fun.
32K, Applesoft/Machine Language
. $14.95/Disk
Available at your local computer store

MALIBU MICROCOMPUTING
23910A De Ville Way, Malibu, California 90265 - (213) 456-1137
DEALER INQUIRIES INVITED All orders shipped same day.

software may be ordered directly by calling or writing. Orders may be C.0.D./Check/Master Charge /Visa. Add $1 shipping.
California residents add 6% sales tax.
Software available in Europe at: SIVEA, 31 Bd. des Batignolies, PARIS 75008.

*Apple is a trademark of the Apple computer Co.




LOWER CASE +PLUS

for the APPLE 11
by Lazer Systems $5R2T'A|9L5

QUALITY. That’s why you bought your APPLE Il or APPLE !l PLUS Computer
in the first place. Why compromise the quality of your computer by purchasing a
‘‘cheap’’ looking Lower Case Adapter? LAZER SYSTEMS announces the Lower
Case + Plus, the first high quality lower case adapter available for the Apple 1.

Compare the features of the top three lower case adapters available for the

Apple Il Lower Case + Paymar Uni-Text
# of Displayable Characters . ..................... 128 96 96
Inverse Upper & LowerCase ..................... Yes No Yes
FONT SIZE .. e s 7%x8 5x7 5x8
# of On Board CharacterSets . ... ................. 2 1 1
Basic Sofiware Provided on Disk ................. Yes No No
Pascal Software .. ........ ..o Yes No Yes
Optional FONTS Available ...................... Yes No 277
Single Board Which Works with All Apples ........ Yes No No
Expansion Socket for use with Graphics + Plus

(2 RAM-Based Character Generator) ............. Yes No No
TRUE Descenders on Lower Case Characters ... ... Optional No Yes
Single Board Construction

(No inconvenient & unsightly Wire Jumpers) ... .. Yes No No
Character Generator 2716-EPROM Compatible Yes No Yes
Character Set Compatible with Character

Set Created by Mountain Hardwares

“Keyboard Filter’” ... .. .. .. ... Yes No No
OPTIONAL Character FONTS

included on Diskette ........ ... ... Yes No 2?7
Extensive User Documentation .................. Yes No 7?27
Compatible with Most Major Word Processors .. . .. Yes* No Yes
High Quality Double Side PC Board

with Silkscreen & Soldermask ................... Yes No No
On Board Graphics Character Set ................ Yes No No
Reset Key Disable ......... ... it Yes No No
Suggested Retail Price . .. ....................... $59.95 $64.95 $79.95

* Apple Writer reguises optional ¢characler generalor for proper operation.

As you can see the LAZER SYSTEMS' Lower
Case + Plus is an order of magnitude better
than the competition. YET IT COSTS LESS
THAN EITHER OF THE COMPETING
UNITS.

Bring your Apple out of the dark ages. Word
processing and applications programs with-
out lower case is a bad reftection on your
compuier. ORDER YOUR LOWER CASE
+ PLUS TODAY!

ORDER FROM: LAZER SYSTEMS

Box 55518

Riverside, CA 92517
We gladly accept Mastercard and Visa.
Inctude No., Expiration Date, and Signature.
Enclose a copy of this ad and take $5.00 oft
the retail price of your Lower Case + Plus.
(Offer good till Dec. 31, 1980). Buy one for a
friend as a Christmas present. Better yet,
buy yourself one and give your old lower case
adapter to a friend!

The fotlowing prices include 6% sales tax
for California residents, $2.00 Shipping and
Handling for U.S. orders, $15.00 Shipping &
Handling for foreign orders, and $5.00
discount. No COD'’s please. Please allow two
weeks for personal checks to clear.

Calif.: $60.25 (with copy of ad)

Other: $56.95 (with copy of ad)

Outside U.S.: $69.95 U.S. currency,

certified check (with copy of ad)
Deaier inquiries invited.

P.O. Box 55518 ® Riverside, Ca 92517
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() Versallriter

What is VersaWriter?
VersaWriter is an inexpensive drawing

. tablet for the APPLE 1l that lets you
trace a picture and have it appear on
TV gisplay.

VersaWriter is a comprehensive
software drawing package which lets
you color in drawings with over 100
different colors.

VersaWriter is a shape compiler that
converts anything on the screen
automatically into a standard shape
table.
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VersaWriter is a text writer for labeling
pictures with text in six colors and
five sizes. Use English or Greek,
upper or lower case letters.
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VersaWriter is much more! Draw with
brush, create schematic drawings,
compute area and distance, edit pic-
tures, save, recall and more.

VersaWriter requires ROM APPLESOFT
and 48K memory.
$249 Suggested Retail

UNIQUE OFFER

Send us YOUR disk and $1. We will promptly
= return the disk with a slide package of 10
—— color pictures drawn with VersaWriter.

O Enclosed is $1 and my disk.
Send me the slide package.

O Send more information including
VersaWriter dealers in my area.

DEALER INQUIRIES INVITED.
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Send To: Versa Computing, Inc. » 887 Conestoga Circle ¢ Newbury Park, CA 91320 e (805) 498-1956



Software Distribution

This editorial is in two parts. Part |
appeared last month.

Somae Basic Questions To Consider.

1. Is your program worthwhile? Just because you wrote it
and think it's great does not mean others will. Show ybur
software to knowledgeable friends, computer club
members, and local dealers. Get their honest evaluations,
and listen to them. They might persuade you not to bother
selling your program. They might convince you that it really
is worthwhile. Or, they might even give you some valuable
suggestions for improving it.

2. Is your program unique? What the world needs now is
not another checkbook balancing package. If your program
is too similar to products already on the market, it will
naturally reduce your chances of success. Friends, clubs,
and dealers can assist in determining what is available. The
major magazines often list software products (the MICRO
Software Catalog for example) and carry ads from software
houses. Check catalogs of the major software houses.
Since you may want to have a software house distribute
your material, contact several. They will be able to estimate
the vaiue of your material on the current market.

3. What will your package sell for? In addition to the pro-
cedures suggested above, check in magazines, catalogs
and stores on what programs of similar complexity and size
are currently going for. In figuring your production costs,
remember that printing booklets and copying tapes or disk-
ettes can get expensive in small quantities. Advertising and
distribution costs must be included
as waell.

4. How should your product be packaged? First consider
how you plan to distribute the material. Mail-order packag-
ing can be minimal. Your customer is not buying the pro-
duct because of the package. However, store packaging is
very important, since your product will be competing with
many others for the buyer's attention and dollars.

It all of the above questions—and the list is by no means
exhaustive—cause you to have second thoughts about

Part 2

selling your software yourself—good! Do not rush into sell-
ing software blindly. It can be profitable, even lucrative, but
it does take time, money, and effort.

Sell It as an article. If, after careful consideration, you
decide that your particular software is not extremely
marketable, but you still believe that it has merit and
should be distributed, then how about publishing it? Most,
but not all, national magazines pay for matertal they
publish. Most editors prefer articies which include pro-
grams. You should consider a number of factors in selec-
ting the magazine to which you submit your material. Is
your program the type they normally print? Will the
audience of the magazine be interested In your program?
Does the magazine pay at competitive rates? Does the
publisher pay residual rights, that is, if your work appears
in a “‘Best Of..." or some other reprint form, do you get addi-
tional payments? (MICRO's policy is to make rasigual
payments; many other publishers do not.)

If you decide to sell your software as an article, then you
may want to re-evaluate your presentation. An article is
generally most valuable when it can discuss and describe a
technique, methodology, programming trick, or some other
aspect of programming which may have value above and
beyond the particular application. Your article should em-
phasize any unique or interesting aspects of the program in
addition to presenting the basic information required to
use the material. This will maximize both the chance of you
article being accepted at top dollar and its usefulness to
the reader.

Summary If you have a good piece of software that
should be shared with others, please do not let it lie idle. It
you want to spend minimal effort to get it out to others,
then give it away. You can make some money on the right
type of software by wrlting it up as an article. The greatest
payoff can be in selling a software package, either directly
or through a software distribution company, but that does
entail additional work on your part. So, tear yourself away
from your micro computer long enough to get your work
distributed—at least for personal credit, and possibly for

cash. J
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Cover Anrtist
Liz Jeffrey

The 8502 Mlcraprocessor

Is there something fishy about the
cover? You will probably never see a
microcomputer such as the Apple, PET,
etc. at the bottom of the ocean. They
are nol intended for such extreme en-
vironments. The basic building block of
our {amiliar microcomputer, the 6502
microprocessor, could quite easily be
found in such a situation. As we trace
our ancestry back to the sea, our
microcompulers have evolved from the
microprocessof.

The goal of the designers of the
various microprocessors such as the
8080, 6800 and 6502 was not to build
microcomputers. As the name implies,
these devices were inlended 10 be
sophisticated process controllers, not
microcomputers. Many of the “limita-
tions” of these devices can be
understood when-the original imtent is
considered. For example, addressing
modes which would permitl simpla pro-
gram relocation, a powerfut tool in a

general purpose computer systems, are
not provided. That makes sense,
however, if you consider that a process
controller will normally have its pro-
gram in ROM, making relocatability
useless. A number of other trade-olfs
were made in the design, generally
favoring processing over computing.
The richness of the 1/O capabllities vs.
the lack of multiply and divide instruc-
lions is another example.

There is nothing inherently wrong
with using the 6502 microprocessor in
areas beyond its initial design scope. It
would be nice, in view of its use as a
microcomputer element, if its power for
camputing could be improved. New pro-
ducts are being released in the 8080
and 6800 fines. It would be nice to see
somea upgrading of the 6502. A number
of suggestions for enhancements have
been submitted by MICRO readers, and
will appear in the next issue. Rockwell,
Synertek, Commodore, are you listen-
ing?
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Management Planning & Decision Making

(FOR 32K OR 48K APPLE 11 WITH APPLESOFT BASIC IN ROM)
QuikDirt
Y& PRODUCTION SCHEDULING v INVENTORY CONTROL % CAPITAL BUDGETING

% DISTRIBUTION PLANNING

CONGRATULATIONS. ..,
YOUR APPLE IT COMPUTER HAS JUST BEEN PROMOTED INTO "MIDDLE MANAGEMENT"!

SEE YOUR LOCAL COMPUTER STORE OR CONTACT:
0030000003000 PFDCRCOCDORDINOC0DCRDIBOOIIIONITDOOOCOEDORgRRODOOY \N\/mgn OSSOC'OT@S

421 SEVILLE WAY

SAN MATEO CA
Y¥ SUGGESTED RETAIL PRICE:
$120 HNAO
%
AlIM-65
EPROM PROGRAMMER FOR AlIM-65 ROM EXPANSION FOR A|M-65

$86.50 A ® $33.50
Programs 2718, 2516, and 2532 ccessorles Eliminates need to remove Assem-
EPROMs. bler or Basic ROMs.
Selectable Glank check and verify. “Straight-thru’’ design retains use
Can copy existing EPROM. of Expansion connector.
Software utility rourines to relocate Sockets for up to 8K additional
your object code to EPROM ad- ROMs and EPROMs.

dress. Available with Zero-Insertion-Force
Does not interfere with cassette. M C: ( : sockets ($49.00).

20076 CHAPMAN AVE

PARALLEL PRINTER PORT FOR AIM-65 714 633-0245 $61.00
$57.00 Interfaces Aim-65 to a wide variety

Interfaces Aim-65 to Centronics of systems.
Paralle! Port. Software selectable baud rate.
Compatibte with over 34 printers SEND FOR ADDITIONAL “Straight-thru” design retains full
from different manufacturers. PRODUCT INFORMATION use of Application connector.
Complete with connecting cable. Complete with connecting cable.
Compatible with Aim-65 Monitor, AT NO CHARGE Compatible with Aim-65 Monitor
Assembler, and Basic. Assemnbler, and Basic.

CALIFORNIA RESIDENTS ADD 6%

ORANGE, CALIF. 92669 RS-232 INTERFACE FOR AIM-65




How to Use the Hooks
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There are a lot of great things you can do with
your APPLE, once you know how to use the

available hooks.
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The APPLE Il allows the user easi-
ly to substitute his own input and
output routines for the standard
ones. Figure 1 shows the basic flow
of control when a character is out-
put by the APPLE Il. Figure 2 shows
how the control path changes when
the user substitutes his own output
routine for the standard monitor
path. By using what are known as
“hooks,"” the user can break the nor-
mal flow of control and redirect it to
his own routine.

An example of how this can be
used is shown in figure 3. Control
characters normaily go not show on
the screen. However, by inserting a
routine to change controi
characters into inverse video when
printed, the characters will show on
the screen. This is very useful for
listing programs containing control
characters.

How It Works

Before doing the actual input or
output, the system-does an indirect
jump, via the zero page, to the ac-
tual input or ouiput routine. By
changing the jump address, the user
can substitute his own routine for
the standard zone. For input, at
location $FD18 in the monitor, there
is a JMP (KSWL) instruction. KSWL
(at $38) and KSWH (at $39) contain
the address of the input routine with
the. low byte specified first. Simifar-
ly, at address $FDED, there is a JSR
(CSWL) Instruction which is the
jump to the outpot routine. CSWL,
address $36, and CSWH, at $37, con-
tain the address of the output
routine. This code can be seen on
pages 85 and 86 of the red APPLE I
reference manual.

November 1980

How to Insert an Input Routine

The normal input routine is KEYIN
at address $FD1B. To replace it with
your routine, store its address in
KSWL and KSWH. Your input
routine needs to do the following:

1. Upon entry to your routine, the ac-
cumulator will contain the character
reptaced by the flashing prompt.
You must restore this character on
the screen by doing a STA (BASL), Y
where BASL=$28. Do this before
altering the A or Y registers.

Richard Williams
4380 Albany Drive #23
San Jose, CA 95129

2. Clear the keyboard strobe, if the
character came from the keyboard.

3. Return the character, with the
high bit set, in the accumulator.

4. The normal input routine in-
crements the random number seed
while it waits for input. You should
do this also.

If you wish to get your input from
the keyboard, you can do all of
these by doing a call 10 KEYIN (JSR
$FD1B). You can then do whatever

Outputting Outputting
Program Program
Monitor Monitor
Output Output
Hand!{r Handler
Monitor User '
Character Character
Output Output
Routine Routine
Figure 1 Figure 2

Outputting
Program

\l/

Monitor
Output
Handler

\ 1/

User Routine
To Convert
Control to
Inverse Video

N1/

Monitor
Character
Output
Routine

Figure 3

MICRO -- The 6502 Journal



processing that you want on the
character, which is in the ac-
cumulator, and then return with an
RTS. If you write your own routine to
replace KEYIN, you should first
carefully study KEYIN.

How to Insert an Output Routine

The normal output routine is
COUT1 (address $FDFQ). To Insert
your routine, store its address in
CSWL and CSWH (addresses $36
and $37) with the low byte first. The
character to be output wiil be placed
in the accumulator before your

SOURCE FILF:

00DC:
008B:
008C:
008F:
FDIB:
0038:
0039:
O3EA:
OODB:
FE89:
OODF;

NEWKEYS

1 BKSLSH EQU
2 CTRLXK  EOU
3 CTRLL  EQU
4 CTRLO  FQU
5 REYIN  EOU
6 ¥XSWL  EQU
7 KSWI  EQU
B MVSW  EQU
9 RTRRYT EQU

10 SETKBD FEOU

11 UNDRSCR EOU

NEXT OBJFCT FILFE NAME IS

220 {ASCIT BACKSLASH

139 ;ASCII CONTROL X

140 ;ASCIT GCONTROL L

143 ;ASCIT CONTROL O

SFDIR sMORTTOR’S INPUT HANDLER
$38 ; INPCT HOOK ADDRESS

$39

$3FPA ;ROUTINE TO RFCONNECT DOS
219 ;ASCIT RIGUT BRACKET
SFE8R9 sSIMULATES IN#0

223 ;A3CTI UNDERSCORFE

REVKFYS .OBJQ

L ; 0300 13 . ORG  $300
routine is called. If you wish the -
charaoter in the accumulator {0 be gggg:Ac OF 03 ig . JMP  UMHOOK :JUMP TO DISCONNECT ROUTTHY
printed on the screen after you are 0303: 16 * THIS PART ATTACHES OUR ROUTINE INTO THE INPUT HOOK
done, exit your routine by doing a 0303: 17 *
JMP COUT1. A routine to convert 0303:49 16 & ATTACH LDA #>KEYCHFCK ;A= LOW BYTF OF ADDEESS
controf characters to inverse video 0305:85 38 19 STA KSUL
is an exampte of this. 0307:A9 03 20 LDA  #<KEYCHFCK ;GFT WIGH BYTE
0309:85 39 21 STA KSWH
How to Remove the Routines 0308:20 FA 03 22 JSR MVSU ;GO DO IT
030E: 60 23 RTS
The input and output routines can
be removed from the hooks by
typing IN#0 or PR#0 respectively. Or,
if done in a program, a JSR SETKBD 030F: 25 #
(address $FEB9) simulates a IN#0, 030F: 26 * THIS PAPT UNHOOFS TIE ROUTINE
and a JSR SETVID (address $FES3) 010F: 27 *
simulates a PR#0. 030F:20 89 FE 28 LMHOOX JSR SETVBD iDO A 1IN0
0312:20 FA 03 29 JSR MVSH!
Special Notes for DOS Users 0315:60 30 RTS
If you are using the disk operating
system (DOS), you must follow
some special rules when attaching 03161 13
or removing your routines. DOS nor- 0316; 33 * THIS IS THE ROUTINE
mally sits in both the input and out- 0316: 34 *
put books itself. Consequently, 0316:20 IR FD 35 KEYCHECK JSR ¥TYIN {CET TUT KFY
when you alter the hooks, you must 0319:C9 81 36 CMP  #CTRLV JCONTRPOL ¥?
call a DOS routine which informs 031B:D0 03 37 BNFE  NOT¥
DOS that the hooks have been 031D:A9 DB 38 LDA  ARTRRVT  MAKE IT A RPACKFT
changed. DOS will then reconnect 031F: 60 39 RTS
itself to the hooks, but it witl use 0320:C9 8C 40 NOTY pr #CIRLL ;CONTROL, L?
your routines instead of the stan- 0322:p0 03 41 BUFoNeiL oo rsiast
dard /O routines. The routine to do ggg:";g pe P LA FRKSLER - UAVE TT A RACESTAS
N . H + i
this is at $3EA. 0327:C9 &F 44 NOTY, P fCTRLO ;CONTPOL D2
I 0329:D0 02 45 PNF CRFDOV
Example 032R:A9 DF 46 IDA  {TFRRSCE
The sample program in figure 4 in- ~ 0321:60 47 CIVDONT. T
serts or removes a routine from the  4ux syccrssFUL ASSPPLY: WO FPROPS
input hook.
300: LDA #low address of routine 308: JSR $3EA ;Reconnect DOS
302: STA $38 ;Store it in KSWL 30B: RTS
304: LDA #high address byte of routine 30C: JSR $FEBS JSR SETKBD to simulate
IN#O
306: STA $39 ;Store it in KSWH
30F: JSR $3EA ;Reconnect DOS
312: RTS

Figure 4




To connect your routine, do a
300G from the monitor. To remove
your routine from the hook, do a
30CG.

A Sample Program
Using the Input Hook

There are three characters that
the APPLE Il can understand, but
that cannot by typed in from the
standard keyboard. They are the
backslash (/), the left bracket (), and
the underscore (—). One way to type
in these characters is to make a
hardware modification to the
keyboard. Ancther way Is to attach a
routine to the Input hook that will
convert unused control characters
to these characters. This program
converts the following characters:

Control K to a left bracket ([}
Control L to a backslash (/)
Control O to an Underscore ()

To use this program do the follow-
ing:

Type or BLOAD the program at
$300. Note that this program is writ-
ten for DOS users. If your aren’t us-
ing DOS, then replace the JMP $3EA
with RTS instructions.

To connect the routine, do a 303G
from the monitor or a CALL 771 from
BASIC.

To disconnect the routine, do a
300G from tnhe monlitor or a CALL
768 from BASIC.

The sample program uses the out-
put hook to convert controi
characters into inverse video
characters. All control characters
except control M, which is the car-
riage return, are converted.

SOURCE FILE:

FDFO:
0037:
0036:
008D :
003F:
03FA:
0080:
FE93:
00AQ:

~==~= NEXT OBJECT FILE NAMF IS

0300:
0300: 4C OF
0303:
0303:
0303:
0303:A9 16
0305:85 36
0307:49 03
0309:85 37
030B:20 EA
030E: 60

030F:
030F:
030F:
030F:20 93
0312:20 EA
0315:60

0316:

0316:

0316:

0316:C% 80
0318:90 0A
03:A:C9 AQ
03LC:BD OF
031E:CS 8D
0320:F0 02
0322:29 3F
0324:4C FO

03

03

FE
03

FD

CONVERT
COUT 1
CSWH
CSWL
CTRLM
MASK
MVSW
IILL
SETVID
SPACFE

OO LN

EQU
EQU
EQU
rou
EOU
FQU
FOD
£QU
FQU

SFDFO ;CPAPACTER OUTPUT ROUTINE
$37 ;OUTOUT FOOY. HIGH BYTR

$36 ;OUTPUT HOOK LOW EYTE

33)] ;CONTROY, M

$3F sMASY. TO COMYTRT TO INVERST
S$3LA sPECOIMNECTS DOS

$&0 {NULL CHARACTEP

SFFO3 ;PERFORMS PRAO

SAQ ;SPACFE CHAPACTTP

COY'VFRT.OFJO

11 ORG  $300
12 JMP UNHOOK
13
14 #* ROUTINE TO COMMECT POUTINE INTO NOOY.
15 =
16 LDA f>CONVERT ;GET LOU BYTE OF ADDRESS
17 STA CSWL
18 LDA #<CONVERT ;GET HICH BYTE
19 STA CSWE
20 JSP MVSW
21 RTS
2)
24 * THIS UNHOOKS THF ROUTINFE
25 *
26 UNHOOK JSP SFTVID ;SIMIFLATE PR#O
27 JSR MVSW sRECONNECT DOS
28 RTS
30 *
31 * THIS IS THE CORVERSINI ROUTINE
32 %
33 CONVERT CMP #NULL 3 <NULL CHARACTER
34 BCC GOOUT
35 CHP #SPACE 1>= SPACE CHAFACTER
36 BCS GOOUT
37 CMP  4CTPIM sRETURE CHAR?
38 NEQ COOUT
39 AND {MASK 3CONVFRT TO INVERSE
40 GOOUT JMP COUTI
NO ERRORS

*#4k SUCCESSFUL ASSEMBLY:

Summary of Important Addresses for Using the Hooks

Name Address Comment

COUT1  $FDFO Monitor character output routine.

CSwWL $36 Low address byte of output routine.
CSWH $37 High address byte of output
routine.

KEYIN $FD1B Monitor keyboard input routine.

KSWL
KSWH
MVSW
SETKBD
SETVID

$38
$39
$3EA
$FEB9
$FES3

Low address byte of input routine.
High address byte of Input routine.
Routine to reconnect DOS
Simulates a IN#0

Simulates a PR#0

November 1980

MICRO -- The 8502 Journal




!!COMPUTERS ¢ R’ US”

A CONSUMER COMPUTERS SUBSIDIARY

UNBEATABLE MAIL ORDER DISCOUNTS
applec computar

Authorized Dealer

Q923

5 s 16K
48K

FOR ONLY

APPLE Il OR APPLE Il PLUS

APPLE COMPUTER

PERIPHERALS

DISK )l DRIVE & CONTRAOLLER CARD

With DOS 33, List ¢646 1
DISK |l DRIVE &L CONTAOLLER urd
DISK iI DAIVE ONLY .
GRAPHICS TABLET. . ...
SILENTYPE PRAINTER wiint. clvd
SSM AIO SER(ALJPARALLEL kit
SSM AID sassmbled 4 tented
SYMTEC LIGHY PEN BYSTEM
SYMTEC SUPER SOUND GENERATOR

SVA 8 INCH OI1B8K CONTROLLER CARD.
VERSA WRITER DIGITIZER BYSTEM .. ..
VIDEX VIDEOTERM B0 COLUMN CARD.

VIDEX VIDEOTERM wigraphics ROM. ..
LOBO DISK ORIVE ONLY

LOBO DRIVE wicontsolier card

DC HAYES MICAOMODEM M. .

DAN PAYMAR lawar cese kit ,..... 3

APPLE COMPUTER

INTERFACE CARDS
PARALLEL PRINTER ime. cwrd
COMMUNICATION. CARN wiconn, cabla
HI SPEED SERIAL int, card :
LANQUAGE SYBTEM with PASCAL. .
CENTRONICS PRINTER inv card... .
APPLESOFT Il FIRMWARE cord........
INTEGER S8ASIC FIRMWARE card. . ..

MOUNTAIN HARDWARE

ACCESGORIES
A Division Ot

Mountain |
APPLE CLOCKJCALENDAR cord
SUPERTALKER SD200 RPEECH
SYNYHISIZER S8YSTEM
ROMPLUS wikeyboard filer . .,
INTROL/X 10 88R REMOTE CONTROL
BYSTEM .
INTAOUX-10 comm"u cnd only
AOMWRITER BYSTEM .
MUSIC SYSTEMI(1E volcnlnuuo)
AD-DIA 18 CHANNELS . B
IXPANSION CHASSBIS {8 »lots)

LEEDEX VIDEOD 100

SANYO §” BaW

SANYO 15" BbW

PANACOCLOR 10" COLOR

NEC 12 HI RES COLOR

NEC 127 LO-RES COLOR .

NEC 12 GREEN PHOSPHERIP31}

IN CALIFORNIA, OR FOR BACKORDER
OR TECHNICAL INFO CALL:

(714) 898-8088

APPLE ADD-ONS

CIRVUS 10 MEGABYTE KARD DIBK
DRIVE SYSTEMw/pwr supply.
CORVUS CONSTELLATION.
18K MEMORY UPOQRADE KIT
(TRS-80. APPLE ||, SOACERER)
ABY NUMEARIC INPUT KEYPAD
{apacity old or naw kybrd). . ...
ALF MUSIC SYNTHISIZER
SRIGHTPEN LIGHTPEN . ..
GPIB |EEE-488 (1970) Int
ARITHMETIC PROCESSOR cord. . b
SPEECHLINK 2000 (84 Word Vocab). .....
MAR SUP-A—MOO TV MODULATOR. .
MICROSOFY 280 BOFTCARD SYSTEM
w/CP/M 4 MICROSOFT BASIC ...
MICROWORKS-O8-48 OIGISECTOR. ..
LAZER lower case addpter.
MBR SUPER TEAMINAL
80 column card. i
APPLE Il or APPLE Il PLUS
SOFTWARE
PASCAL with LANJQUAGE SYSTEM ..
FORTRAN {or use with LANGUAGE
SYSTEM .
CPIM for uu wlth MlCROSOFY
180 B8OFYCARD (lle

Sys
THE CASHIEA Rewll Mnn.qlm.m i
{aventory Systam
APPLEWRITEA Word Procedsor ..
APPLEPOBT MAILING fiat nyatem.
APPLEPLOY Oraph & Plot Bytem .. ... ..
DOW JONES POATFOLIO EVALUATOR.
APPLE CONTRIBUTED VOLUMES
1 theu B wimanuefa .
VI81-CALC by PIRIONAL SOFTWARE. .
DESKTOP/PLAN by DESKTOP
COMPUTERS. A
CCA DATA MANAGEMENT SVSTEM
By PERSONAL SOFTWARE. .
APPLEQUG ASBEMBLENDISASEEMBLER
APPLE DOS TOOL KIT .

*129

LEEDEX
VIDEO 100

:ag g B #8:23

ATARI 800

PERSONAL COMPUTER SYSTEM

ATARI ACCESSORIES
400 COMPUTER
820 PRINTER (40 coll
10 DISK ORIVE
410 Program Recotder
815 DUAL DISK DRIVE
822 THERMAL PRINTER (40 coll
825 PRINTER (80 cot imp |
850 INTERFACE MOOULE
ATARI 16K RAM MODULE |
LIGHTPEN. . .
ACOUSTIC MODEM(CAYI
COMPUTER CHESS
SPACE INVADERS. . ..
STAR RAIDERS. . . 5
SUPER BREAKOUT ..
3DTIC.TAC-TOE
VIDEO EASEL .. :
MUSIC COMPOSER . ..

PRINTERS

ANADEX DP-8000
ANADEX OP 9500
BASE 2
CENTRONICS 737
MP| 88 T
PAPER TIGER IDS-44&0
wigraphics .
NEC SPINWRITER
TRENDCOM 200
SILENTYPE wiint
EPSON TX 80 wigraphics
EPSDN MX 80 132 col

TOLL FREE ORDER LINE:1-800-854-6654

CREOIT CARD USERS PLEASE AEAD TEAMS OF SALE )N ORDERING INFORMATION

C4P
BX ROM BASIC
6K RAM EXPANOABLE TO 96K
32x64 UPPER & LOWER CASE
256x512 GRAPHICS POINTS
PROGRAMMABLE TONES
ANALOG (NPUTS
C4PMEF (Y DISK DRIVE)

CIP MOD 1I
3K ROM BASIC
8K RAM EXPANDABLE TO 32K
COLOR EXPANSION
40 LINE DISPLAY EXPANSION

SOFTWARE

SPACE INVADERS
SARGON I
FORTH ...

MDMS PLANNER .
GRAPHICS |.
DACI
ASSEMBLER/EDITOR. ..
EXTENDED MONITOR .. 20
PASCAL & FORTRAN
(4P & BP enty)
When ordeving plamse
spocity system,

- 1095

WATANABE MIPLOT
for more info please call or write

*FAST DELIVERY

*LOW PRICES
*COURTEOUS SERVICE
*KNOWLEDGEABLE STAFF
*LARGE VARIETY

ORDERING INFORMATION Phona Ordefs invited using VISA, MASTERCARD. AMERICAN EXPRESS, ar bank wire transfers. VISA & MC credll card asrvica chergs of 2. AE credlt
card marvice charge of 5% Mail orders may send charge card number ilnclude expicslion dsla). tsshier’'s check. money ordar or personal check (allow 10 business days lo clesr.)
Please Include 3 lolephane number wilh all orders foreign orders (exciudiag Militery PO’s) add 0% lor shipping and all funds must be In US dollars. Shipping. handling and in-

surance In U.S. #ad6 1%. Calllornia residents add 6% sales lex

Our law margins prohibi us to send COD or on account

All asguipment subjecl 1o price change and pvallability

Equipment Ia naw and comoléle with manufacturer werranty Wa ship most orders whthin 2 days Ordar desk hours ace Monday 1hvu Salurday 9-5PST Send for FREE 1981 Catalog
WE ARE A MEMBER OF THE BETTER BUSINESS BUREAU AND TRE CHAMBER OF COMMERCE

£ SEND ORDERS 1O CONSUMER COMPUTERS MAIL OADER CAY Oivigi

RETAIL STORE PRICES MAY DIFFER FROM MML ORDER PRICES.

on 08314 PARKWAY DRIVE, GROSSMONT SHOPPING CENTER NORTH LA MESA CALIFQOR




An Ultra-Fast Tape Storage System

A simple hardware modification to the Ohio
Scientific Superboard and the use of a good
home hi-fi tape recorder yioeid data-transfer rates

of up to 9600 baud.
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Why Tape?

Most hobbyist micros come with
a simple, but slow, bulk storage
system using a dictaphone-type
cassette tape recorder. Because of
the rather low reproduction quality
of such machines, data rates
typically are 300 to sometimes 600
baud (bits per second). For transferr-
Ing short programs or data files bet-
ween tape and memory, this is often
sufficlent. However, at 300 baud, for
example, it takes about 1.5 seconds
to load a typical line of a BASIC
source code. If the program con-
tains only a few lines, the times in-
volved are not objectionable.

Recently, | was working on a com-
piler for my Ohlo Scientific Super-
board. {t inputs BASIC statements
and writas object machine code in
the high end of memory. Neediess
to say, this program, itself written in
BASIC, was long. It took almost 15
minutes to load its 350 lines from
cassette. Many computer owners
faced with similar problems might
go to the obvious means of enhanc-
ing program retrieval—the disc.

Unfortunately, for many pur-
poses, there are severe'limitations
with existing disc systems. These
limitations, coupled with the fact
that | already owned a good hi-fi
tape deck, led me to develop a sim-
ple, high-speed tape storage system
that transfers 18K of BASIC code
from tape to RAM in about 15
seconds! This system is almost
competitive with disc systems and
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has several advantages. The hard-
ware and software required are so
simple, it would be easy for anyone
owning a good tape recorder to
adopt the high-speed system. Since
a disc drive costs as much or more
than a tape recorder, some people
might opt for the latter, and buy a
plece of equipment with multiple
uses,

Disc systems are of limited use in
jobs that require either a large
amount of RAM or that require fast
execution. For fast execution, | pur-
chased the Ohio Scientific Supef-
board, because | know of a simple
jumper connection that doubles the
speed (see the article by J.R.
Swindell, “The Great Superboard
Speed-Up,” MICRO, February 1980,
21:31). Increasing the clock from 1
to 2 Mhz was very important 1o me,
since | do a lot of lengthy calcula-
tions. Unfortunately, Ohio Scientlific
disc systems will not run at 2 Mhz
without major hardware surgery,
and software modification as well.
Worse still, the Ohio Scientific disc-
operating system 65V uses 9-digits
precision arithmetic. This is really
not any more useful to me than the
standard 6%.-digit precision, and

. moreover, it runs about 50% slower.

So in summaty, using a disc would
cause my jobs to run almost three
times more slowly than with tape
and normal BASIC in ROM.

| do a lot of calculations on large
two-dimentional arrays, Thus, in ad-
dition to speed, | need a large
amount of RAM for immediate
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storage. Since typical disc-
operating sysems occupy 12K or
more of RAM, the execution time is
further slowed by the necessity for
repeated transfer of 10K blocks of
data between RAM and disc. In
total, it seemed as if any gain in pro-
gram and data transfer using the
disc would be offset by slow execu-
tlon. Wouldn't It be nice to store my
programs an/or object codes on
tape and to transfer them into
memory at a rate approaching the
upper end of the frequency
response of the tape drive? Since a
good hi-fi cassette deck with Dolby
reaches 10kc In Its response, and a
good reel-to-reel deck goes above
20kc, theoretically, it ought to be
possible to squeeze 4800 to 9600
baud out of these units.

What is Kansas City
Standard Format?

Most computers come with a tape
system called Kansas City Stan-
dard. In this format, ones and zeros
are represenied on tape by two dif-
ferent frequencies. This is done
because frequency modulation is
much less sensitive to noise and
tape alignment errors than
amplitude modulation, where zeros
might be represented by a zero
signal and ones by a single pulse or
frequency. In ‘act, a zero is recorded
as 8 cycles of a frequency 8 times
the baud rate, and ones are
represented by 4 cycles of a fre-
quency 4 times the baud rate. Thus,
at 300 baud, zeros are short bursts
of 2400 hz signal, and ones are short
bursts of 1200 hz oscillations.



300 30/sec
600 60
1200 120
2400 240
4800 480
9600 960

with parity, etc.

Baud Rate Byte Rate (approx)*

*This depends on the word structure:; 7-bit, no parity, 8-bit,

Table 1

0-fraquency 1-frequency

2400 hz. 1200 hz.
4800 2400
9600 4800
18200 9600
36400 18200
72800 38400

It is perhaps obvious that, If this
technique is reliable (and it certalnly
works very well with cheap
recorders), you could try to increase
the baud rate simply by employing a
tape raecorder with a better frequen-
cy response. This is in fact the case.
A dictaphone-type machine can
reliably handle 600 baud (PET
already does this); a hi-fi cassette
can do 1200 baud; and a good reel-
to-reel, operating at 7%z or 15 ips,
can do 2400. However, as table 1 in-
dicates, getting much faster data
transfer than 2400 baud, with even
the best reel-to-reel tape racorder, is
probably impossible within the
framework of the Kansas City for-
mat. The required frequency
response is just too high. No audio
tape machine has much usable
response above 25 kc.

Although it turns out that some
gains could be made in Kansas City
format by using a good tape
machine, unfortunately, in loading
BASIC programs from tape, or in
foading machine code using the
Ohio Scientific there are stumbling
blocks. The Microsoft BASIC inter-
preter does a considerablie amount
of data massaging as each line of
BASIC is loaded. This takes time. A
lot of time! Input lines are decoded,
and certain errors are trapped and
can appear on the screen while a
program is being loaded, before it
has RUN. The 1-Mhz Superboard will
load 600-baud tapes if they are
recoded with 8 nulls (for example,
NULL8, SAVE, LIST), but falters at
1200 baud. However, If the clock Is
flipped up to 2 Mhz, the 1200-baud
tapes load well, but the 2400-baud
tapes fail. Thus fast tape loading
cannot be done with Microsoft
BASIC. However, it can be done us-
ing a simpie machine code loader
and saver described below. But first,
I must outline a simple trick that
gets up to 9600 baud with a 20kc
response deck.

How Is Kansas Clty
Standard Data Decoded?

Recall that in Kansas City format
a zero is B cycles and a one is 4.
Then, to eliminate or minimize
noise, one might simply count the
pulse train. A count of more than 6
pulses per bit width {1/baud rate)
would be a zero, a count of less than
seven could be one. (You may ac-
tually use a counter or, as APPLE
doss, use a phase-locked loop.)
Thus, an extra or dropped cycle
would not have much effect.
However, this is not how Ohio Scien-
tific decodes. In figure 1, a shows a
typical input puise train obtained by
taking the tape play signal and
amplifying it beyond the clipping
point. In the Superboard, this pulse
train is fed into a retriggerable one-
shot muttivibrator. This device trig-
gers (output goes high) on the
positive going edge of each input
puise. The output then stays high
for a time dependent on an RC cir-
cuit {R7 and C of figure 2). Since it is
retriggerable, if another input pulse
arrives while the output is high, a

new time-delay cycle is started. The
time delay (tg=Ry x C) is chosen
so that retriggering occurs for the
higher frequency Iinput (zero), but
not for the iower frequency (one).
This is shown in b of figure 1. You
can see that a certain amount of
nolse immunity Is afforded here, In
that tape jitter or pulse stretching
has to occur for a fairly long time
(1/0-frequency) before the trigger er-
rors occur. The one-shot output is
sampled by the serial communica-
tions adaptor at the end of the bit In-
put as shown in ¢ of figure 1.

Actualily, there is a littie more cir-
cuitry in-between, but it is not impor-
tant for our purposes. Most of the
data is irrelevant to the final
decoding. It is only the last set of
pulses just before the sample that
determines whether a one or a zero
is recognized! This would not be the
case if the counting schemea | sug-
gested above had been used. But
this shows that by substituting real
data in piace of the first % of unus-
ed pulses, you could multiplty the
data density and transfer rate by a
factor of four. Thus, we could go
from 2400 to 9600 baud, while still
operating at a maximum freguency
of 18.2 kc. You might think that do-
ing this would be Just asking for
read errors. In truth, for a given pro-
gram tength and O-frequency, the er-
ror probability is unchanged.

How to Change Baud Rates and
Quadruple Data Density

it is necessary to instail a 3-pole,

s

SRR
| | H

Figure 1



5-position switch, connected as
shown in figure 2. This assumes
that the reader will want all the op-
tions:

1. Normal Kansas City recording
at 300 baud (position a)

2. Normal Kansas City recording
at 600 baud (position b)

3. Normal Kansas City recording
at 1200 baud (position ¢)

4, Bi-mod" recording at 4800
baud {position d}

5. Bi-nod recorging at 9600 baud
{position e)

*This is what | call the scheme
where a zero Is 2 cycles (instead of
8), and a one is 1 cycle {instead of 4),
or twice the period.

The first three positions give a
straightforward modification to the
8- and 4-cycle Kansas City Standarg
recordiplay technigue. | aiso retain these
modes in my machine, so | can load
cassettes recorded this way into my
computer and make fast tapes for
rapid loading. Also, although | rarely
get a read error at 9600 baud, | like
to feel secure, knowing | have a
backup cassette—just incase... The
circuit also Includes switch posi-
tions for both 4800 and 9600 baud. A
good Dolby cassette deck is
capable of 4800 but not 9600. | have
tried three reel-to-reel decks at 7%
ips and they all worked at 9600, but |
cannot guarantee that all units of
varying condition will. Thus, if a
reader doesn’t want to wire in all
these options, | would suggest that
at jeast option 1 or 2 and option 4
and/or 5 be included.

Referring to figure 2, the first pole
of the switch (Sp) just taps off the
main Superboard clock divider U58
and U30, to send gifferent clock
pulses to the serial data transmit-
terfreceiver {ACiA). The second pole
(Sp) selects the apropriate time
delay for the retriggerable one-shot
UB9, corresponding to the clock
frequency selected by Sy. R1z and
R1p as well as C come with the
Superboard and are set for 300 baud.
Fixed resistors may be used for 600
and 1200, since the device is not
very sensitive. | put trimpots in for
the higher baud rates, and you
might want to do this for all the posi-
tions and then set them by trial and

f'.—" . U30-11
us7-2 i o U30-12

Sb ab +5
2K Q—c
L 10k
+5 4
¢ R1a
Y —
2 [A7 a7 |10k
10k
A R1b
[
8 7
ues s
J2-9 >——
GND a
U 78 Se¢
v [ —
2 —o¢ TAPE
Zg GNE“?_+ 12k d LINE INPUT
N /Y N m—
76 + 163 e
1 .c1
1k

Figure 2

error (for example, l0ad a program)
to the middle of the acceptance
band.

To get the bi-mode of recording,
we take the normal 8- and 4-cycle
modulation coming out of U64-11,
and count it down by a factor of 4
using a 74LS193 counter. Thus, to
get 9600 baud (from 300), | have in-
creased the clock to the ACIA by a
factor of 32, but divided the 8- and
4-cycle outputs down to 2 and 1, so
that the frequency of the signal go-
ing on the tape only increases by a
factor of 8. | found it easiest to
mount the counter in one of the
unused prototype sockets on the
Superboard. Finally, pole Sg of the
switch selects between normal
8/4-cycle mogulation and 2/1, as
shown, and feeds the transmitted
data to the line input of the tape
deck.

Software

To get started at 4800 or 9600

baud, | included a pair of simple
machine code programs to store
and read tapes. Dump ail of the
RAM below a given page number
and down to ADDR 0000 onto tape.
Then, to load a BASIC program, read
the tape back in, and because it in-
cludes pages zero and one with all
the BASIC tables and flags exactly
as they were just before recording,
the program comes in all ready to
run.

You can build on this software.
For example, every time you hit
8RK-W or BRK-C, a command is
sent to the ACIA to format output as
8 bits of data followed by 2 stop
bits. With this high-speed scheme, it
might be good to command the
ACIA 1o output 8 bits of data, one
parity, one stop bit, and check parity
on reload, However, you can tell if
there is a read error (usually), since
for BASIC program, the l(oader
should end up exactly at location
0000 with a 4C hex there. Unless this
is the case, a bit has been dropped.




In fact, ) have only been able to
cause this to happen by making the
tape play volume much too smail, or
by rather heavily touching the reels
as the tape is playing back! You
may also want to relocate these
routines to the back of your
memory.

Some Hints

This system obviousiy ap-
proaches the limits of standard
audlo recorders and tape. However,
| emphasizse again that | have yet to
misload a fong program that was

properly recorded at 9600 baud. The
usuai precautions should always be
taken. Maintain clean tapes and
heads. Demagnetize ({the heads!).
Use the best back-coatad, extended-
range tape you can get (I like Maxell
UD-XL), and do not rerecord ovar old
material. Put each new program on
brand new tape to avoid print
through. At 7%z ips, the data density
is so high that you get about 20
megabytes out of a 1200-ft. tape, so
there is littfe sense in not doing this.
Make sure the equalization is cor-
rect, and set the record lavel for op-
timum high frequency response {an

To save pages 17 to zero run (Q):
HIGH SPEED WRITE

1936 60 486 19

193C 8D 49 19
1940 AD 00 FO

1943 29 02
1945 FO FS
1947 AD FF FF
154A 8L 01 FO
1940 CE 48 19
1950 D0 ££
1952 CE 49 19
1955 10 &9
1957 4C 00 FE

oscilloscope Is useful here).

| hope this technique opens up
new horizons. With a stereo
recorder, you may immediately think
about using the other channel for
search or flle headers. In any case,
the ability to load 16K programs in
15 to 30 seconds, and to have al} of
RAM availabie for user storage and
programs is an enormous advan-
tage In many situations. And once
you have loaded your program, you
can switch over, relax, and enjoy
some hl-fil

MEMGRY START FOR CUMP
ADDRESS POINTER LOCATION
MEMORY PAGE START
ACDRESS POINTER LOCATION
STATUS REGISTER

BY CODE ABOVE
ACTA
T LOW BYTE (OF AODDR.

GRG  $1936

LCAIM $FF SET UPPER

STA {1946 LUAD INTG

LOATM §17  SET UPPER

STa  §1949 LUAD INTO

(DA $F000 LOAC ACIA

ANDIM 307 MASK BUSY BIT
BEG 41548

LA $FFFF  FILLED_IN

STA  §FO01 WRIIE TG

DEC §1948 DECREMEN

BNE  $1940

CEC 1949 DECREMENT HIGH BYTE

BPL 1940

JwP {FEDD  JUMP TO MONITOR

To read in or load pages 17 to zero run:
HIGH SPEED READ

18F 0

1660 A9 FF
16F2 60 11 19
16F5 A9 17
18F7 6D 12 19
16FA AD 0] FO
16FD AD Q1 FO
1900 AD 00 FO
1993 29 01
1905 FO F9
1997 AC 01 FO
1994 80 10 D2
1500 80 05 02
1510 80 FF 17
1913 CE 11 19
1916 LO €8
1916 CE 12 19
1516 10 E3
151C 4C 00 FE

30:14

ORG  $16F0

LDAIM $FF

STA  §1911

LCALM §17

STA  §1917

LDA  $FO01 READ ACIA TG CLEAR 1T

LCA  $FGO0Y

[CA  {F00D RECE1VE STATUS CHECK

AND1M $01

BEC 31900

LCA  §FO01 READ ACIA

STA D210 WRLTE CHAR RECEIVED TO SCREEN
STA  §D205

STA  $17FF WSITE DATA TO MEMGRY

DEC  §1911 OFCREMENT LOW BYTE OF ADDR.
ENE  $190D \

DEC {1912 DECREMENT hIGH BYTE

BPL 1990

M6 $FEDD  JUMP TC MONITGR
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Skyles Electric Works

BASIC Programmer’s, Toolkit®, Disk-O-Pro®, Command-0™

For PET® Owners Who Want More Fun
And Fewer Errors with Their Programs

Here are thirty-five commands you'll need, all on dual chips you can install in two
minutes without tools, on any PET or PET system. 2KB or 4KB of ROM firmware
on each chip with a collection of machine language programs available from the
time you turn on your PET to the time you shut it off. No tape to load or to interfere
with any running programs.

For PET/CBM 2001-8, -8N, -16N/B, -32N/B, 3016 and 3032

BASIC Programmers Toolkit™ commands

AUTO:® DELETE:? RENUMBER®®* HELP*¢ TRACE"“
STEP:? OFF:® APPEND=¢ DUMP*¢ FIND*

BASIC Programmers Disk-O-Pro® 74~

CONCATe® DOPENE®: DCLOSE®* RECORD®* HEADER®® COLLECT?®*
BACKUP®® COPY®B% APPEND®® DSAVE®® DLOAD®: CATALOGS®
rename® SCRATCH=® DIRECTORY?® [NITIALIZE®s MERGE®® EXECUTE®®
SCROLL®¢ OUT:¢ SET=¢ KILL:¢ EATe¢ PRINT USING®® SEND®& BEEP®®

For CBM 8016 and 8032
BASIC Programmer Command-O™®

AUTO<¢ DUMP*s DELETE®¢ FIND%¢ (improved) HELP*¢ KILL®¢ OFF¢?
TRACE®¢ (improved) RENUMBER:? (improved) INITIALIZE® MERGE®® MOVE®S
EXECUTESS SCROLLe OUTed SETe® SEND®S PRINT USING®S BEEP®*

ed — a program editing and debugging command

B8O — a BASIC command also available on Commodore CBME 8016 and 8032 computers.
BS — a Skyles Electric Works added value BASIC command.

BASIC Programmers Toolkit® is a trademark of Palo Alto IC's.

BASIC Programmers Disk-O-Pro®®, Command-O® is a trademark of Skyles Electric Works,
PET®™, CBM® are trademarks of Commodore Business Machines.

Can be placed in main board socket or with precision-engineered interface

Phone or write for information. We’ll be delighted to answer any questions
and to send you the complete information package.

231 E South Whisman Road

- 1 Mountain View, CA 94041
Skyles Electric Works | Mountain View

/




ACTION, STRATEGY, AND FANTASY —
Jor the SERIOUS games player
and his APPLE 1l

Brain Games - 1 demands ingenuity.

Two players bombard radioactive material with protons
and electrons until it reaches critical mass and sets up a
Nuclear Reaction. Dodgem requires you to outmaneuver
another player to get your pieces across the board first.
Dueling Digits and Parrot challenges your ability to
replicate number and letter sequences. Tones lets you
make music with your Apple (16K) CS-4004 37.95. Strategy
Games and Braln Games are on one disk (16K) CS-4503
$714.95.

Strategy Games - 1 keeps games players in suspense.

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

Know Yourself through these valid self-tests.

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

You're in command in Space Games - 1.

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

AGTION

Sports Games - 1 puts you in the Apple World Series

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

It's eas‘:v to order SENSATIONAL SOFTWARE for your Apple Il.

Send paymeni plus 8$1.00 shipping and handling in the U.S. (§2.00 foreign} lo
Creative Compuning Software, P.O. Box 785-M, Morristown, N.J. 07360. N.J. residenis
add $1.00 sales |1ax. Visa, Master Charge and American Express orders may be called in ol
free to 800-831-8112 (in N.J. 201-540-0445).




SYM-Bell

Have you ever looked fondly at a telephone
memory dialer at your local electronics supply
store, but decided that the $100 plus could be
put to better use elsewhere? Well, for about $10
your SYM-1 or similar computer can do all that
commercial dialers do, plus much more.
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Commercially avallable,dedi-
cated telephone diaiers can cost up
to one-third the price of the single
board SYM-1 equipped with BASIC.
However, with the addition of a sim-
ple relay interface, costing less than
$10 and driving software, the SYM-1
can out perform any of these units,
The combination of machine
language for control, and BASIC for
flexibility yields an extremely
powerfu} system. Unlike the com-
mercial systems which are usually
limited to a maximum of 32
numbers, the numbers availabie to
the SYM-1 are a function only of the
available user memory. Also, this
system is capable of doing things
beyond the scope of most commer-
cial dlalers.

There have been a number of ar-
ticles in periodicals and books on
telephone dlaling by computer.
However, these have been describ-
ing dialing by using the
microprocessor to generate Touch
Tone™ digits. Tha only problem
with this method is that the
telephone system accessed must
be compatable with the Touch
ToneTM dialing system, and not all
areas of the country (or even all
areas within any one !ocality) have
this capability. The interface
described ‘here generates dial
pulses, which are compatable with
any system.

Additionally, this method is not
restricted to the SYM-1. Virtually
any microcomputer with a single
available output port that can be ac-
cessed by BASIC can be adapied to
do thils operation.
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Dialing is Simple

Most home telephones use a
three wire system. The two line
leads are usually the red (ring) and
green (tip) wires. The line leads carry
the analog conversation signal as
well as dialing information for either
Touch ToneTM or rotary dialing and
the ring signal for the bell. A third
wire, not shown (usually the yeliow
lead) serves as a ground reference.
The fourth, fifth, and sixth leads on
the current modular plug are not
normally used for home systems.

When not in use, the telephone
receiver is disconnected from the
line by the normally open cradle
switch. When the handset is picked
up, the cradle switch closes and
connects the receiver to the
telephone line. The remote
switching station senses the active
current loop (20 1o 40mA at 24 VDC),
and Issues the famliar dial tone.
When the rotary dial is used, it
repeatedly breaks and makes a con-
nection in one of the line leads. It is
this break/make action that creates
dial pulses sensed by the switching
station which routes the call to the
proper destination.

You can do a simple experiment
to see how this works. Pick up the
handset from your telephone. Then
rapidly tap one of the cradle switch
buttons four times, pause, tap once,
pause again, and rapidly tap once
more. |f done properly, you should
get a ring, and girectory assistance
will answer.
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Interfacing With the Telephone

Therefore, by putting a normally
closed relay in one of the line leads,
dial pulses can be generated by tog-
gling the relay properly. This Is
shown in figure 1. The circuit takes
advantage of the fact that on the
SYM-1, the PB4-PB7 outputs from
the #3 6522 VIA are buttered so that
each is capable of driving a 5-volt
relay. The buffer for PB7 is shown in
the dotted section of figure 1. The
diode across the relay is for tran-
sient protection. The voltage
variable resistor prevents high
voltage transients from being In-
troduced into the phone iine, but
more Importantly, prevents a high
voltage transient from a thunder
storm or other sources from getting
into the interface from the phone
iines and wiping out the computer.
An alternative to the resistor is two
Zener diodes back to back across
the lines. The ring signai for the
telephone bell is approximately
90VAC, 20HZ at .5 Amps, so the
relay used should be able to with-
stand this in case an incoming call
comes in inadvertiantly white the in-
terface is active.

At this point, it should be men-
tioned that aithough the relay and
voitage variable resistor isolate the
circuitry from the phone line, this
direct connection should only be us-
ed for privately owned systems.
Such a connection to TELCO lines is
“illegal”, and both the FCC and
TELCO frown of this type of connec-
tion. There is, however, a way to
make a "‘legal” connection of this
type of intesface. This will be
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Figure 1: Intertaca

/7

PIN 22

AA CONNECTOR >

TELEPHONRE
) WALL JACK
s i
N.C. o [l
o4
)
- - TELEPHONE
| RECEIVER
i
¢
I
]
'
— - J

discussed later, after the interface
and software operation are fully
understood.

Machine Language Routines

Tabie 1 presents the timing re-
quirements for dial pulses. The
pulses are sent out in groups depen-
ding on the digit dialed; that is, a
single pulse for a “1”, two pulses for
a ''2” and so on with ten pulses for
an “0”. There must be a pause bet-
ween each digit dialed as shown In
the table. In some areas dialing can
be done at a 20 Hz rate, and all that
is needed is a change in the soft-
ware timing. Notice that there is a
wide tolerance range in the timing
requirements. After all, the conven-
tional spring-driven rotary dial that
works so well is not gquite a crystal
controlled pulse generator. For this
reason, although the timing loops in
the software are close to the
nominal values, extreme attention
to detail such as counting delays in-
curred by JSR’s and other instruc-
tions in machine language and ex-
ecution times in BASIC was not
taken.

Listing 1 presents the machine
language routines wbich drive the
relay and operate the elapsed timer.
Notice that the general delay
routine DELAY uses timer 2 of one
of 6522 VIA's in the one shot mode.
The routine allows a continuously
variable time delay from a few
microseconds to over two minutes.
The variability is needed for the
generation of a number of different
delays, including the long .8 sec
delay used in the hang up routine,
HANG.

The second timing routine which
uses the 6522, TIMER, is an interrupt
driven routine which uses timer 1 in
its free running mode, but with the
PB7 output disabled by the setting

of the ACR. The routine uses three
page zero addresses, $F0, $F1 and
$F2, which do not conflict with the
operation of the BASIC program.
The interrupt routine it refers to, UP-
DATE, is similar to many published
real time clock routines. ft is
shorter, however, because there is
no need to keep track of hours and it
will count up to 99 minutes and 59
seconds before resetting to zero.
For teiephone conversations, this
should be more than sufficlent—ex-
cept perhaps if you have a teenage
daughter at home as | do.

When called from BASIC, the
routine initializes the timer and sets
up the output vector for the on-
board LED display. The interrupt
routine updates the count of
minutes and seconds and outputs
the elapsed time each second. The
main routine constantly scans the
LED display until it senses that a
key on the terminal has been press-
ed. At that time, it stops the timer,
resets the output vector, does a
hang up and returns controf back to
BASIC.

The initialization routine is need-
ed because the PB4-PB7 lines are
configured on power up and reset as
input ports, which would turn the
relay on and de-activate the
telephone line. The interface should
be disconnected from the telephone
lines at all times except when the
SYM is being used as a dialer, since
other SYM programs might use PB7
as an input/output port.

The hang up routine is just a
disconnect for the same duration as
an interdigital pause. On some
systems, this may not be long
enough to effect a disconnect, and
the time may have to be set as long
as two or three seconds.

The dialing routine is merely a
variable count pulse generator
which generates the proper number

| [ Nominal] Range |
| | value | [
| Pulse rate 10pps | 8-1llpps |
| Break time 61l | 58-64% |
| Interdigit| 800msec| 600msec |
[ pause | | -3 sec |

Table 1: Timing Reguirements

MICRO -- The 6502 Journal
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of pulses for the gigit requested
with the proper timing and duty cy-
cle.

The machine languagé routines
were written to occupy the high
memory for a 4K system. They can
be easily relocated, however, by
changing the values which are
underlined in the iisting.

The BASIC Program

The interface and machine lan-
guage routine, as presented so far
are of rather limited value. Here Is
where the versatlility of a BASIC driv-
Ing program comes into play.
Listing 2 presents one such pro-
gram. With this program, it {s possi-
ble to not only dial a single number
with redial capability, but to sequen-
tially dial any combination of
numbers from the directory in vir-
tually any order, all with red{al and
selective hang up capability. Addi-
tionally, any call can be timed, with
the elapse time being continuously
displayed on the on-board LED
display, and the total elapsed time
printed out at the terminal.

Additionally, the numbers can
contain an access pauvse, identifies
by a “." In the number. An access
pause Is needed when the dialing of
one telephone number results in a
dial tone for a second number. The
most familiar example of this is
item 18 in the directory—getting an
outside line from a business phone.
The digit “9" Is dlaled, and when the
dial tone s obtained, the number Is
dialed. The program does this
operation avtomatically. The “9” is
dialed and the program walts for an
entry to dial the rest of the number.
For a busy signal, the redial can
come after either number. A second
example is that of a call diverter
used in directory item 19. Some
large time-shared computers use
this type of set up. A local number is
dialed, and a call diverter routes the
call to another exchange within the
local area of the computer. A sec-
ond number is ther calied for the
final connection. This type of opera-
tion is often much cheaper than a
single toll call.

This program, including the
machine language routines, in a
minima! 4K system can store up to
50 numbers-depending on the
length of the numbers and the
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MEMORY SI1ZE? 13866
WIDTH? Table 2: Sample Run

3353 BYTES FREE

BASIC Vi
COPYRIGHT 1978 SYNERTEK SYSTEM CORP.

OK

SAVE X

SAVED

OK

LOAD M

LOADED

OK

LOAD D

LOADED

OK

RUN

Q POLICE 1 FIRE

2 DOCTOR 3 LAWYER
4 SCHOOL 5 PRRENTS
6 WORK 7 WIFE'S WORK
8 NEIGHBOR 9 BROTHER
10 JANE 11 JOE

12  JOHN 13 SALLY
14 JIM 5 JOAN
16 DORIS 17 BILL
18 HOME 19 COMPUTER

FIRST PICK UP RECEIVER AND WAIT FOR DIAL TONE.

ENTER THE DIRECPORY NUMBER(S) YOU WISH TO DIAL. YOU MAY
ENTER A SINGLE NUMRBER, A SEQUENCE OF NON-CONSECUTIVE
NUMBERS SEPARATED BY SEMI-COLONS, OR A RANGE OF

NUMBERS SEPARATED BY A DASH.

ANY TIME YOU W1SB TO HANG UP, ENTER AN H. TO RE-DYAL TRE
PREVIOUS NUMBER, ENTER AN R(HANG UP NOT NECESSARY). TO
CONTINUE AFTER AN ACCESS PAUSE, ENTER C(OR H OR R IF THE
LINE IS BUSY). 70 USE TIMER, ENTER A T AFTER THE

CALL 1S ANSWERED. WHEN THE CONVERSATION IS OVER,

PRESS ANY XEY TO STOP TIMER AND HMANG UP.

READY 3
DYALING TAWYER 555-39582 R
DIALING LAWYER 555-39587 R
DIALING LAWYER 555-3958?2 H
RUN AGAIN(Y OR N} Y
READY 5:9
DIALING PARENTS 1-804-559-5741? T
Y
ELAPSED TIME : 4 MINUTES AND 15 SECONDS
DIALING BROTHER 1-703-556-09247 T
3
ELAPSED TIME : 2 MINUTES AND 58 SECONDS
RUN AGAIN(Y OR N) Y
READY 10-17
DIALING JANE 555-02267 H
DIALING JOE 555-93287 H
DIALING JOHN S55-12937 H
DIALING SALLY 555-3092? Y
DIALING JIM S555-88767 Y
DIALING JOAN 555-27837 H
DIALING DORIS 555-56382 H
DIALING BILL 5$55-99512 §
RUN AGAIN(Y OR N} ¥
READY 19
DIALING COMPUTER 555-4900KCCESS PAUSE - USE C,H OR R OPTIONS.C
554-12007? T
G
ELAPSED TIME : 20 MINUTES AND 33 SECONDS
RUN AGAIN(Y OR N} N

OK

MICRO -- The 6502 Journal



length of their identlfication in the
directory. This number can be in-
creased by removing the REMARK
statements and using muitiple
statement lines. Further, if the
memory is expanded to 8K, another
200-300 numbers can bs added.

Although the program is com-
mented, it’s use is Dbest
demonstrated by an example. Table
2 shows a sample run. The memory
size of 3866 is for a 4K system. The
dummy call, SAVE X at the start of
the program (with the taps recorder
off) is necesary to overcome the fact
that when first entering BASIGC the
system RAM is still write protected,
preventing a tape load to operate
properly. The machine language
routines were saved as file number
$4D, allowing it to be read in by
BASIC as file *M". This is always
done before loading the BASIC sav-
ed dialer program file “D", since a
LOAD command causes BASIC to
do a NEW, which wipes out any cur-
rent BASIC program.

When the program is started by
the RUN statement, it prints the fuli
directory list and complete instruc-
tions. After one complete set of
operations, the program cycles as
long as desired without reprinting
the directory or instructions. More
numbers can be added to the pro-
gram if the code for these printings
is eliminated.

The first run is that of dialing a
single number, “LAWYER". On the
tirst two tries at dialing, the number
is busy, and an “R" is entered for a
redial. On the third try, the call goes
through, and when the conversation
is over, an ‘“H” is entered to ter-
minate the connection. The program
then cycles for another run.

The second run illustrates the use
of the timer and dialing two non-
consecutive numbers, “PARENTS"”
and “BROTHER'". Since both
numbers are long distance calls, a
“T” is entered after each call goes
through. This starts the elapsed
timer, and the elapsed time is con-
tinuously displayed on the LED
display. When the call is over, any
key Is pressed (Thls is illustrated by
using a “Y"' the first time and then a
“P".) Then the program does a hang
up and dials the next number.

The third run demonstrates dial-

Ing consecutive numbers. In this ex-
ample, items 10 through 17 (“JANE"
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through 'BILL") are called, one after
another, until some action has been
taken on all of the numbers. Any
number of redials {*‘R"’ option) could
have been done during this se-
quence.

The last example shows the dial-
ing of a single number containing an
acess pause, ' COMPUTER ". The
timer is also used to keep track of
connect time to the computer.
Again, any number of redials could
be used anywhere until the connec-
tion is completed.

The “Legal” Connection

There are two approaches to con-
necting the interface to the
telephone without fear of a hasste
from the telephone company. The
first, although inelegant, is quite ef-
fective. If the volitage-variable
resistor is removed and the relay is
replaced by a solenold, numbers
may be dialed by puising the cradle
switch directly as in the experiment
earlier in the article. There are
severa! probtems with this ap-
proach, however. First, the solenoid
has to be mounted on the telephone
with a rather close tolerance so that
at one end of its travel the cradie
switch is fully closed and at the
other end of its travel, the cradle
switch is fully opert. This limits its
use by having to be mounted per-
manently on the telephone, thereby
limiting the telephone’s use or else
a very accurate, repeatable moun-
ting device must be constructed and
set up every time the dialer interface
is to be used. Lastly, since the
cradle switch is designed only to be
used to Initiate, answer or tarminate
a call, it may take quite a beating by
repeatedly dialing numbers in this
manner. For many apptications,
however, this may indeed by the
best approach in spite of its
drawbacks. There is certainly
nothing wrong with such a “brute
force” approach so long as it totalfy
fulfilts the needs of the user.

The second approach is slightly
more complicated and desfinitely
much more expensive than the
basic interface, but produces some
very useful “spin-offs”. This is done
by using an FCC approved data
coupler, also commonly called a
Data Access Arrangement (DAA).
There are three basic types of these
devices, The first, a CDT data
coupler, is not suitable for this ap-
plication since it has control over
the voice (or data) mode of a
telephone. The other types CBS and
CBT have control over all functions
of the telephore lines, including
dialing and answering.

The DAA serves many functions
because it is designed to be an in-
terface between a gdirect connect
modem and the telephone line. Not
only does it connect a ter-
minal/modem device to the
telephone lines by an isolation
transformer, but it has to have cir-
cuitry for limiting the signal level go-
ing over thetelephone lines, thereby
limiting the bandwidth of the signal
and assuring proper impadance to
the lines. In addition, there are
relays and circuitry for ring getec-
tion, switch hook control and other
line functions. These additional
functions are there for
sophisticated terminal equiptment
which have, among other things
(you guessed it) the capability of
auto dialing. The price of a CBT type
datacoupler is about $125—8$200,
depending on the source, and these
are sold mostly by companies that
also sell modems. In some areas,
they can be rented from the
telephone company for about §5 to
$7 per month. Used CBTs when
avallabte, seil for about $80—$125.

At this point, one immediatety
says, “Wait a minute! Even if | can
get a used GBT, I'm approaching the
cost of an off-the-shelf auto-dialer.
What am | gaining here?”’ Obviously,
one still has a much more versatile
system than these dialers. But here
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Figure 2: CBT Intertace Connections
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is where some ‘‘spin-off”’ occurs.
Ever since the recent FCC part 68
ruling which allows, among other
things, for modem manufacturers to
produce FCC approved equipment
without having to go through a
separate DAA, high quality used
modems are coming onto the
market at real bargain prices. Also,
there are available numerous single
board modems which piug directly
into S$-100 and other bus systems
and terminal equiptment. What ali
but a few advertisers of both of
these equipment fail to mention is
that to legally install them (unless
the device is FCC approved), one
must have an FCC approved DAA!
Therefore, If the purchase of a data
communication system Iis being
contemplated, consider thls. With
judicious shopping for a used high
quality direct connect modem, a
DAA and using the SYM dialer as a
controller, one can come up with a
sophisticated data communications
system capable of auto dialing, auto
answer, auto originate and a few
other bells and whistles. Such a
system could cost up to $2000, but
by going this route, it can be ob-
tained at a fraction of this cost.

Now to the actual interfacing
itself. Either a CBS or CBT type
coupler could be used, but the bet-
ter choice here is the CBT. The CBS
Is more expensive and uses RS-232
signal levels for control which
would add componets and complex-
ity to the interface. The CBT uses a
switch closure concept for its opera-
tion.

Figure 2 shows the user end con-
nections to the CBT. For the pur-
pose of dialing, the only ones of in-
terest here are the V- and OH (Off
Hook) connections. When V- and OH
are connected this causes the line
leads to become active (as is taking
the receiver Off Hook), and the CBT
takes over control of the line.
Therefore, a number can be dialed
by pulsing a connection between
these two leads. This may be ac-
complished with the contacts of the
relays in Figure 2 connected bet-
ween the V- and OH connections.
Notice what has happened by this
revision of the circuit—essentially
nothing! The combination of the
relay and CBT have exactly the
same net effact as the original con-
figuration connected directly to the
line. Therefore, the same driving
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CBT

Figure 3: The “Legal Connection”

software can be used, with one ex-
ception. In using the basic inter-
tace, it has been assumed that the
initial off hook condition is done
manually after the directory and In-
structions have been printed out.
This is not the case for the CBT,
since the initialization call at BASIC
program line number 160 now
causes an off hook condition, and
capture of the telephone line by the
DAA. In the ensuing time used for
the printing, some telephone’s
systems may "‘time out” and issue a
whining sound to indicate that the
centraf office has deactivated the
telephone line. The telephone must
be placed back on hook before nor-
mal operation can be continued.
Therefore, BASIC line 160 should be
changed to line 525 to avoid this
potential problem.

The CBT has a modular plug
which merely plugs into the walil. In
order to plug the telephone and the
CBT into the same wali jack a device
called a duplex adapter may be us-
ed. This is a small device which
plugs into a modular jack and
allows two plugs to go into it. This
type of device can be found in most
stores that sell telephone ac-
cessories. Its primary use is to allow
connection of a telephone to the
same jack as an answering
machine, hands-off amplifier and
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would you betieve some types of
auto dialers? It should be noted at
this time that some DAA’s come
with a special plug intended for use
with a data Jack. This is an eight pin
moduiar plug instead of the usual
six pin voice plug.

In this case a special adaptor to go
from the eight pin to six pin plug
must be used. Figure 3 shows a pic-
torial hookup of the ‘“‘Legal” Con-
nection.

The above discussion on CBT
type data couplers, is at best, cur-
sorary. A full discussion on DAA’s is
enough for quite a lengthy article in
itself. Enough information has been
presented in order to pulse dial a
telephone using this device.
Although all data couplers must be,
by virture of FCC standards, func-
tionally equivalent; there are some
differences between manufacturers
as to how these functions are ac-
complished internally. Therefore,
the user's manual for the particular
data coupler to be used should be
read throughly before working on this
interface.

System Checkout
Before actually using the interface

and driving programs, they should
be thoroughly checked out. You
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don't really want to have to pay for a
phone call to Pago-Pago, do you? A
good way to do this is to use an LED
and series resistor instead of the
relay. At lines 119 and 125 of the
machine language routines, change
the constant "01" to “0A". This wlll
result in a 1 Hz rate of dialing in-
stead of 10 Hz. The individual pulses
can then be easily counted and the
operation of the interface can be
monitored. Then, when everything is
working properly, connect the relay.

Other Applications

There are many changes which
could be made to the presented
BASIC program to alter or enhance
its dialing capability. For instance,
instead of entering a directory
number, the program could be
changed 10 accept adirectory name.
Another possibllity is to store a
table of basic telephone rates for
each number, and by use of the
timer, the cost of any ca!l could be
automatically computed and printed
out. Also, dialing a number not in
the directory by keying in the
number would still be faster for the
user than using the telephone’s
dialer. For the aid of sightless per-
sons, how about a voice interface to
trigger dialing? As you can see, the
varlations are limited on'!y by the im-
agination.
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Randy Sebra received his BS
degree in Physics fron Virginia
Poiytechnic Institute and State
University in 1966, and currently
works as an operations research
analyst for the United States Army.
Pertorming his duties in the
analysis of weapons systems, he
relies quite heavily on the use of
computers.

He tells us, "“Experimenting with
my SYM-1 at home is not guite the
‘busman’s holiday’ that it may ap-
pear at first. In my work | am not
able to get into too much hardware,
being restricted mostly to digital
simulation and mathematical
modeling. My SYM-1 gives me the
opportunity to get my hands ‘dirty’
wlth hardware and interfacing.”
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12:

13:

14:

15:

16:

17:

18:

19
20:
21:
22:
23:
24:
25:
26:0F 1A 20
27:0F iD= A9
28:0F1F~ BD
29:0F22~ A9
30:0F24- 8b
31:0F27~ A2
32:0F29- 85
33:0F2B- A9
14:0F2D- 85
15:0F2F~- 85
36:0FP31- AS
37:0F33- 8D
38:0F36- AS
39:0F38- 8D
40:0F3B- A9
41:0F3D- 8D
4Z:0F40- A9
43:0F42- 8D
44:0F45- R9
45:0F47- 8D
46:0F4A- A9
47:0P4C- 8D
48:0F4F- 20
49:0FS52- 20
S0:0K55- AD
51:0F5B~- 10
52:0F5A~ AS
51:0F5C- 8D
54:0F5F~ A9
55:0F61- 8D
56:0F64- A9
57:0F66- 8D
58: 0169~ 4C
59:0F6C~ 4C
60:
61
62:
63:0F6F~- 48
64:0F70~ 18
65:0F71- E6
66:0F73- 00
67:0F75- ¥8
68:0%76- A9
69:0F74- 85
70:0F7A- AS
71:0F7C- 69
72:0F7E- 85
73:0rBC-~ cs
74:0F82- Do
75:0F84- AS

86
éF
7E
OF
TF
EC

00
F1
F2
40
08

0E
4F
06
c3
05
a0
64
83
65
93
06
02
FB
490
OE
A0
64
8A
65
B6
4C

Fo
19

£C
=0
F1
01
1
60
06
00

8B
A6

A8

AC

AC

A6

h6
OF
89
A4

RC

Interrupt Rovtine

Listing 1

Machine language routines used with
SYM-1 Telephone Dialer.

Randy Sebra , APRIL,

OUTBYT
SCAND
OUTCHR
ACCESS
PDBA
QUTVEC
IRQVEC
ORB
TILL2
TILH
T1LL
T2LL
T2CH
ACR
IFR
IER

EQU
EQU
EQU
BOU
EQU
EQU
2QU
EQU
el ¥]
EQU
EQU
EQU
EQU
EQU
EQU
EQU

ORG

writrten by

1980.
$A2FA Monitor, output HEX byte
§8906 Monitor, scan LED display
3$8A47 Moniror, output ASCIf character
$8B86 Monitor, un-write protect RAM
$A402 Oucput Register B, system 6532
SA664 Output Vector
SA67E IRQ Vector
SACO00 Output Register B
SAC04 Timer 1 Low Counter(read)
SACO0S Timer 1 High Counter(write)
SAC086 Timer | Low Latch
$ACO08 Timer 2 tow Latch
$ACO09 Timer 2 High Counter
$ACOB Aux. Control Register
$ACOD Interrupt Flag Regiater
$ACOE Irterrupt Enable Register
SOF1A Start of Routines

Drivirg Rourine for timer

TIMER

SCAN

UPDATE

JSR
LDA
STA
LDA
STA
LDA
STA
LDA
STA
STA
LDA
STA
LD&
STA
LEa
STA
LDA
STA
LDA
STA
LDA
STA
JSR
JSR
LOA
BPL
LOA
STA
LDA
STA
LDA
STA
JMP
JMp

PHA
cLe
INC
2N
SED
L0A
STi
LDA
ADC
STA
CMP
BNE
LDA
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ACCESS
$6F
IRQVET
X ¢
IRQVECH1
SEC
COUNT
$00
SEC
MIN
$40
ACR
$CO
1ER
$4F
TUL
Elon)
T1LH
$00
OUTVEC
589
OUTVEC+1
DSPLAY
SCAND
PDBA
SCAN
$40
IER
$AO
OUTVEC
SBA
OUTVECH 1
HANG
D14C

Un-write protect system RAM
Change iIRQVEC Vector to
interrupt routine at

$OF6F

Load loop counter

Initialize minutes and
seconds count

Set ACR for timer 1
free running mode
Enable interrupt

Set vp timer | for
a .05 sec delay
and starr timer
Change OUTVEC so
rhat the outnut goes
Lo the LED displuy.

Initialize display
Gcan the display
Check for terminal key down

Scar until detected
Disable interrapr

Charnge OUYVEC bhack to
termjnal

Do a hang up
Return o BASIC

- updates elapsal tive

COUNT
OIT2

$EC
COWNT
SEC
$01
SEC
360
ourt
500

Save accumulator on stack
Clear carcy for add
Increment loop counce:r

1f a second ot up, skip
Else set Jdacimal mode

Re-sat
Increment seconds

loop coauvntar
count

and re-store
A minute up ?
1f not, skip
Else, re-set scuoonds

November 1980



76:0FP86~- 85 F1 STA SEC count and increment

77:0r88- E6 F2 INC MIN minutes count
78:0F8A- 08 ouT1 CLD Clear decimal mode ! - :
79:0F8B- 20 93 OF JSR  DSPLAY Display elapsed time ’ f £ »
80:0FBE- AD 04 AC OUTZ  LDA TILL2  Clear interrupt flag Classified Ads
81:0F91- 68 PLA Restore accumulator
82:0P92- 40 RTI Return from interrupt
83:
. . Be Your Own Mmlogor
84: Display R
Bk R et Impress your friends. Two BASIC pro-
B6:0F913- A9 20 DSPLAY LDA $20 Write out a space g;?::l?&:g; :Eai?:bg:o??;:{udlnn Hl;sc-
pry WEIESR CeDifRg R JER. - OUTEHE el , ] ing Sign. Over one-half miilion com-
4810Fo 9= “‘2 I i :I;Bm Gz s, (IR g binations. DAY!HOUR calculates
89:0F9A- 20 FA 82 JSR U _ planetary hours, etc. 43 page book
90 :0F9D~ A9 20 LDA $20 Write out a space gives 'interpretations. NO. AST-T2-:001
1:0F9F= 20 47 8A JSR  OUTCHR $15.95. CA res, add 6 %.
92:0FA2- A5 F1 LDA SEC Write out seconds AGCESS
93:0FA4- 20 FA 82 JSR  OUTBYT P.0.Box 8726
94:0FA7- 60 RTS Rowliand Haights, CA 91748
95:
96: Initjalization Routine PET Machine Language Guide
97: Comprehensive manual to-aid machine
98:0PAB- 20 86 88  INIT JSR  ACCESS Un-write protect RAM Ian?_uaqa' 7:0%”;“1"‘7;7-4“0;9 than 3‘3
99:0FAB- A9 80 LDA  $80 Conf igure PB7 as routines fully detailed. rneader can pu
to immediate use. OLD or NEW ROMS.
100:0FaD- 8D 02 AC STA  DDRB 3
S e R $6.95 plus .75. VISA and Mastercharge
101:0FBO- A9 00 PBOFF  LDA $00 and turn it off accepted.
102:0FB2- 8D 00 AC STA  ORB ABACUS SOFTWARE
103:0FBS- 60 RTS P.0.Box 7211
104: Grand Rapids, Ml 48510
1‘32: Snethy meet SYM-1 Books by Robsrt Peck
g -1 Booke oL
107:0FB6- A9 80 HANG LDA  $B0 Turn PB7 on Monlitor Theory Manua) w.OéJ?MHard
108:0FB8— 8D 00 AC STA  ORR ware Theory Manual $6.00. KIM
109:0PB8- 20 E4 OF JSR  DPAUSE Do a 800 mscc delay Appendix to Flrst Book of KIM $4.25.
110:0FBE-  4C BO OF JMP  PBOFF Turr off PB? Send SASE lorgettalls{h
111 atapa
112: Dialing Routine - Enter with the rumber P.O. B°é§23914037
113: of pulses to be dialed in accumulator. Sunnyvale,
114:
Integer Pascal System
115:0FC1-  AA TAX
S R sk e :TZ“fer T :uises e L for the APPLE il. Compller, intarpreter
i it 3 PR Ve el and translator included for $65.00. Pro-
G F‘-S' L LD - 90 THERE PR duces 6502 code programs for high
118:0FC5=" 8D 00 AC S ORB = . l speed. 48K and Disk required. Send for
119:0FC8- A2 01 LDX S0 # of times through DELAY=1 free Information.
120:0FCA~ A0 ED LDY SED Set up timer 2 for a M & M Software
121: OFCC- 98 TYA .061 sec celay 380 N. Armando Z-18
122: 0PCD- 20 EE OF JSR DE LAY Do the delay Anahelm, CA 92806
123:0FDO- A9 00 LDA  $00 Turn PB?
124:0FD2- 8D 00 AC STA  ORB of £ APPLE Graphlc Ald Sheseta
125:0FDS- A2 01 LDX  $01 # of times through DELAY=1 LO RES 8.5” x 11" 50 sheets $2.00. Hi
126:0FD7~ AO 86 LDY  $86 Set up timer 2 for a . RES 22" x 17" 20 sheets $6.00. Please
127:0FD9- A9 9F LDR  $9E .039 sec delay add $1.00 shipping.
128:0FDB~ 20 EE OF JSR  DELAY Do the delay Boardwalk Products
129:0FPDE- 68 PLA Restore the # of | 225 South Westera AvenueiM
130:0PDF-  AA TAX pulses counter and Los Angeles, CA 90004
131:0FEO~- CA DEX decrement it S1 OS B5-D Utility Diskette
132:0FE1- 8A TXA Transfer counter back to Ar A ob o di 'ent\yblers Memor
133:0FE2- DO DE BNE DIAL+1 Loop for proper # of pulses Dg;”pmln?;’mwgag;aw Sinie d‘i)si
- = : P i = 1 )
134:0FE4 A2 10 DPAUSE LDX 510 ® of times through DELAY 16 Copy, disk Verify, sic. Diskette and
135:0FE6 - AD C3 LDY sc3 Set up timex 2 fczr a .05 manual $30.00. TX add 5 percent.
\‘agfom— A9 4F LDA $4F sec delay, total= .8 sec Catalog free with SASE.
37:0FBA- 20 EBE OF JSR  DELAY Do the delay GASlight Software
138:0FED- 60 RTS Retwrn ] 3820 Byron
it Houston, TX 77005
140: General Delay Routine - Enter with number :
141: of times through in the X register, low SYM-1 EXPANSIONS
142: and high bytes for timer in A,Y register pair. ROM — Put two 4K ROMS In the U23
143: socket with the W7AAY RAE-1/2 Board.
144:0FEE- 8D 08 AC DELAY STA  T2LL Write to low order latch $16.00 each, fully assembled, Pgilpﬂld
145:0FF1- 98 TYA in USA. RAM — Have up to “on
146:0FF2- 8D 09 KC STA  T2CH ¥rite to high order counter board” with the W7AAY 4K piggyback
147:0FF5- AD OD AC  CHECK LDA  IFR Check interrupt flag 2114 RAM board. Bare boards are $8.00
148:0FF8- 29 20 AND  $20 register for time-out | plus a $.15 SASE each. Payment must
149:0PFA- FDO F9 BEQ  CHECK If not, loop until it has _ e}ccompat;y ?':f;— Complete instruc-
150:0PFC- CA DEX Decrement times through count Alonsaig "cj'oh B
151:0FFD- DO F2 BNE DELAY+3 Loop until through i n Blalock
152:0FFF- 60 RTS P.O. Box 39366
Phoenix, AZ 85069




Listing 2

100 REM *#* TELEPHONE DIALER

110 REM *® RANDY SEBRA

120 REM #¢ APRIL, 1980

130 REM

140 REM *¢ INITIALIZE INTERFACE
150 REM

160 2=USR{&"O0FPAR",0)

170 DIM N$(19),T$(19)

180 DATA POLICE,FIRE,DOC'I‘OR,LA"YER,SCHOOL,PARENTS,WORK

190 DATA WIFE'S WORK,NEIGHBOR,BROTHER, JANE, JOE , JOHN ,SALLY ,JIM
200 DATA JOAN,DORIS, BILL,HOME,COMPUTER

210 DATA 555-0000,555-3333,555-5894,555-3958,555-5683, 1-804-559-674 1 Ship before it can destroy you. NO.
220 DATA 1-557-93 38,1-557-4736, 1-557-9939, 1-703-556-0924,555-0226 GAM T‘.OBT sg?dccEAssrea add ev"
230 DATA 555-9328,555-1293,555-3092,555-8876,555-2783 ,555-56 38 ,555-995 1 :

% i
uide a bounclng ball and
targets, Star Fire - blast the -
wlnk!na stars but watch out for the rov-
-ing sun, and Space War - blast the Volar

P.O.Box 8726
240 DATR 9.555-4702,555-4900,554-1200 viand Halghts. 2
oy Rowland Helghts, CA 91748
260 REM #* READ AND PRINT OUT DIRECTORY : AIMIKIMISYM '
270 REM (Programmable)

280 FOR I=0 TO 19 STEP 2
290 READ NS{I), N$(I+1)

HS -232 Interface. Fully programmable
_including BAUD rates! Serial echo

300 PRINT I;TAB(5);NS(I);TAB(20) I+1;TAB(25);NS(L+1)

mode parity generation & Detection

310 NEXT I _Programmable interrupt parity, framing
320 REM ** READ NUMBERS ‘and overrun detection. Expansion con-
330 FOR I=0 TO 19 nector provided. Chip select is jumper
340 READ TS$(1) selectable. Software driver listing In-
350 NEXT I cluded. 33495 assembled, $69.95 KIT.
360 PRINT Fobel Enterprises
g 552 I?elg!tMM d

0 REM ¢» PRINT INSTRUCTL orado
ggo L UCTIONS ‘Ontario, CA 91764

400 PRINT “FIRST PL{CK UP RECEIVER AND WAIT FOR DIAL TONE.”
410 PRINT "ENTER THE DIRECTORY NUMBER({S) YOU WISH TO DIAL. YOU MAY"
420 PRINT “ENTER A SINGLE NUMBER, A SEQUENCE OF NON-CONSECUTIVE™

430 PRINT "NUMBERS SEPARATED BY SEMI-COLONS, OR A RANGE OF"

440 PRINT "NUMBERS SEPARATED BY A DASH."

450 PRINT

460 PRINT "ANY TIME YOU WISH TO HANG UP, ENTER AN H, TO RE-DIAL THE"
470 PRINT "PREVIOUS NUMBER, ENTER AN R(HANG UP NOT NECESSARY). TO“
480 PRINT "CONTINUE APTER AN ACCESS PAUSE, ENTER C(OR H OR R IP THE"
490 PRINT “LINE IS BUSY). TO USE TIMER, ENTER A T AFTER THE"
S00 PRINT "CALL IS ANSWERED. WHEN THE CONVERSATION IS OVER,“
510 PRINT "PRESS ANY KEY TO STOP TIMER AND HANG UP."

520 PRINT

530 INPUT “READY “;ZS

540 S=VAL(2$)

S50 B$=STR$(S)

$60 L1=LEN(2$)

570 L2=LEN(B$)-1

580 GOSUB 740

EMPIRE OF THE STARS
A super, great new strategy game from
~Infinity Software (a great company) and
is avallable from Horizon Computing
{another great company)! Can you,
beginning with a single world and a
small spacefleet, build an emprire
spanning the galaxy? Find out for just

5 Horizon Computing
P.O. Box 479
Mendham;, N.J, 07945

800 INPUT "ACCESS PAUSE - USE C,H OR R OPTIONS.";Y$

590 REM ** SINGLE NUMBER 810 LF ¥S<>“C™ THEN 950
600 IF L1=L2 THEN 700 820 GOTOC 860

610 IF MIDS(2§,L2+1,1)<>"y" THEW 650 830 AY=VAL(AS)*256

620 REM ** NON-CONSECUTIVE SEQUENCE 840 D=USR(&"OFC1", A%)

630 Z$=MID$(Z$,L2+2) 850 PRINT RIGHTS(AS,1);

640 GOTO 540 B60 NEXT I

650 IF MIDS§(2§,L2+1,1}<>"-" THEN STOP 870 INPUT Y$

660 REM *®  CONSECUTIVE SEQUENCE 880 IF Y$<HO™T" THEN 950

670 S=S+1 890 T=USR({&"QF1A",0)

680 GOSUB 740 900 SI1=PEEK(241)-INT(PEEK(241)/16)%6

€690 IF S<KVAL(MIDS(2Z§,L2+2)) THEN 870 910 M1=PEEX(242)-INT(PEEK(242)/16)%6

700 INPUT "RUN AGAIN(Y OR N) ";Z$ 920 PRINT

710 IFZ§="Y" THEN S30 930 PRINT “ELAPSED TIME :";M1;"MINUTES AND";S1;"SECONDS"
720 END 940 RETURN

730 REM 2+ DIALING ROUTINE 950 IF YS$S<>"H" THEN 980

740 PRINT "DIALING ":N§(S);" “; 960 H=USR(&"O0FB6™,0)

750 FOR I=1 TO LEN(TS(S)) 970 RETURN

760 AS=MIDS$(TS$(S5),I,1) 980 IF ¥Y$<O>"R"™ THEN STOP

770 IF AS="-" THEN 850 990 R=USR(&“DFB6",0)

1000 GOTO 740
1010 RETURN ﬂ

780 1IFf A$="0" THEN A$="10"
790 IF AS<>".“ THEN 830
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Compare Our Prices With Any Others

4K System $459.
4K System 259.

Rockwell's AIM-65 1K System: $405.
Synertek’s SYM-1 1K System: 235.
commodore’'s KIM-1 1K System: 175.

FOR YOUR SYSTEM’S EXPANSION

The Computerist, Inc’s:
16K DRAM

32K DRAM 375.
Video Plus | 279.
Mother Plus Il & Card Cage 115.

$279. Proto Plus Il

ASK /O Board

DRAM & Video Cable
Power Supply for SYM-1

Power Supply and Enclosure for AIM-65 $119.
Power Supply and Enclosure for KIM-1 65.

All products are tactory warrantied. Prices include full documentation.
Send Check or Money Order to:
Hepburn MCA"®
12 Grosvenor Street
Lowell, MA 01851

Please add $5.00 shipping and handling. MA residents add 5% sales tax.
* Mini Computers and Accessories

PET and APPLE Il Users
PASCAL

ABACUS Software makes available its version of TINY PASCAL for
the users of two of the most popular personal computers.

TINY PASCAL is a subset of the standard PASCAL as defined by
Jensen and Wirth. It includes the structured programming
features: IF-THEN-ELSE, REPEAT-UNTIL, FOR TO/DOWN TO-DO,

h WANT YOUR COMPUTER BACK? ————
Let the MICROsport Microcomputer (MMC) take over any
dedicated task.

1t is the affordable alternative (kits from $89.00), application
units, A & T, from only $119.00).

It is user-oriented — complete in<ircuit emulation allows

program development on ANY 6502 based system. 1t is
compact (4% by 6% pe board) but powerful (32 1/0 6503
CPU) and works off any AC or DC power supply.
Tumn your present 6502 based system into a complete de-
velopment system with:
1 MMC/03D Microcomputer with ZIF sockets

[ MMC/O3ICE In-circuit emulator for the 6303 CPU
1 MMC/O3EPA EPROM Programmer complete with software
driver. o . e

All for only $250.00! (Offer good until December 1980.)

For more infor call or write

R. J. BRACHMAN ASSOCIATES, INC.
P.0. Box 1077
Havertown, PA 19083
(215) 622-5495

WRILE-DO, CASE-OF-ELSE, FUNC and PROC. Now you can learn the
language that is sfated to become the successor to BASIC.

TINY PASCAL is a complete package that allows you to create,
compile and execute progams written in the PASCAL language.
You can save source and object code on diskette or cassette (PET
version only). Comprehensive user's manual included. The manual
can be examined for $10 (refundable with software order).

REQUIREMENTS
PET 16K/32K New ROMS cassette  $40
PET 16K/32K New ROMS diskette ~ $35
Apple |1 32K Applesoft ROM w/D0S  $35
Apple |1 48K Applesoft RAM w/D0S  §35
TINY PASCAL User's Manual $10
6502 Interpreter Listing $20

FREE postage in U.S. and CANADA
All orders prepaid or COD

FIRITLIILN| ABACUS SOFTWARE
ﬂ ‘ P. 0. Box 7211
Grand Rapids, Michigan 49510




FREE DISKPAR

WHEN YOU JOIN THE PREMIER APPLE USER GROUP!

Apple Pugetsound

Program Library Exchange
With 4,000 members, It's the
pioneer Apple computer user
group. Its proven benefits for
novices and experts include:

Nine Issues of Cali-A.PP.L.E.
The nation’s leading Apple jour-
nal soon to enter its fourth year
of publication. Cachissueis
chock full of utility programs,
material for the novice, current
Apple news, application notes,

technical and instructional data.

"

’I

Access to Call-A.PPLE.Hot Line
Answers to your technical ques-
tions, plus prograrmming hints
and general information.

Special Reduced Prices Through
Our Program Library

Exclusive, sophisticated
software atvery substantal re-

ductions. Special sale
items in each issue of h

Call-A.PPLE.Plus
low club prices for

such well known ' |'

programs as
Apmail][, Pro-
aramLine '

| can’t wait to get my free Diskpakl!
[] Enclosed is my check for $40 to cover $25 Apple-
cation fee and first year dues. Send me my coupon, and V'll
pick a free diskpak.
I'm interested enough to try a test run.

Editor, Higher Text, Integer Basic
+ Plus Ted][ + (Editor/Assem-
bler), Program Global Editor,
DOS 3.2 and 3.3 Disk Edit
Utilitles, and Bargain Priced
Library Pak Diskettes.

Plus Your Choice of a Free
Diskpak
All checks for membership
postmarked by December 31,
1980 will recelve a coupon
good for a free diskpak: Choose
from Diskpaks 3, 12 or 34 or
Anthology \olumes |, lor (Il

S

[ ] Enclosed is my check for $3. Please send me the current Issue of

is credited toward my Apple-cation fee.

.

Mame
‘ Address
‘ City
Phone

\

\
)

" Call-APPLE. .-

At leastI’'m curious.

(] Send me an Apple-cation blank and more information,

‘ Call-A.P.P.LE. and an Apple-cation blank.  understand that Ifl join, the $3 .

Signature

State 2p— '

Send coupon to Dr. fFred Merchant,

/'
’

Secretary, APPLE 304 Main
Avenue South, Suite 300M,
Renton, WA 98055 Or call
(206) 271-4514 for further
information.

1= avalladle worlawiae at
JISCIINNABNNG AZDle compulnr Jealers



PET Vet

by Loren Wright
PET Specialist
MICRO Staff

On September 22 | took the Amtrak “Night Ow!” to
washington, D.C., and | returned on the “Night OwI" the night
of the 24th. While thers, | attended the Federal Computer Con-
ference at the Sheraton Washington. This conference is aimed
at the many government agencies that have occasion to use
computers in their work. Ail of the *‘biggies” had displays
there, but Commodore was the only 6502 microcomputer
manufacturer to have a booth. CBM’s and PET’s were busy
demonstrating different business software packages.

On the second day, | had a long talk with Commodore’s new
Manager of Public Relfations, G. Thomas Sheffer. Within the
next few months he plans to mail a questionnaire to all PET
Users' Club members in order to help determine the future
direction and content of the Commodore Newsletter. The
Users' Club and its Newsletter, now the responsibility of
Public Relations, should be a refiable source of Information for
PET owners (Subscription - $15; 10 back Issues - $15).

Editor, Commodore Newsletter
Public Relations Department
Commodore Business Machines
950 Rittenhouse Road
Norristown, PA 19403

The Transactor, from Commodore in Canada, has long been
a valuable Information source. Subscriptions start with the
beginning of a volume only. The current volume is ll, but is
nearly completed. Volume | and Il are each $15.

Editor, The Transactor
Commodore Systems

3370 Pharmacy Avenue
Agincourt, Ontario, Canada

Commodore Product Summary

Commodore sells a wide line of cornputer products, but even
PET owners may be a llitle confused by all the different model
numbers. Starting this month with the computers themselves,
1 will try to explain the differences. Next month | will cover the
peripherals. The new C8M 4040 dualt-floppy drive was ex-
hibited at the Federal Computer Conference and will be
generally available in late November.

When owners of the other home computers think of the PET,
they think of what is now called the PET 2001-8KS. Although
this has been out of production since January, many MICRO
readers have them, and are very happy with them. These have
a small (calculator style) keyboard, an integral cassette
recorder, and 2.0 BASIC. The keyboard was difficult for most
people to use, and tended to develop reliability problems. |
didn’t object 1o the close spacing of the keys, since | have skin-
ny fingers, but | was occasionally frustrated by keys that
wouldn't register or ones that “bounced.” These are stili
available, both new and used, at very reasonable prices.
Upgrade BASIC ROM kits and full-size expansion keyboards
can be obtained.

Commodore currently makes threse lines of computers: the
PET 2001 series, the CBM 2001 series, and the CBM 8000
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series. Both 2001 series contaln the 3.0 BASIC, and the 8000's
contaln 4.0 BASIC.

The principal ditference between the PET 2001 and CBM
2001 lines is in the keyboards. PET keyboards are called
graphics keypoards because, in addition to letters and
numbers printed on the key tops, graphics characters are
prinied on the key fronts. The number Keys are in a separate
keypad to the right, along with cursor movernent keys and the
period. Characters used freguently in entering a BASIC pro-
gram, such as: ? § % and #, can be typed without shifting.
Capital letters and numbers are entered without shifting.
When the shift key is pressed, all the graphics characters are
available.

PET's and CBM’s have two character sets, of which only one
can be displayed at any given time. One includes all the
graphics characters. The other substitutes lower case letters
for those graphics appearing on the letter keys. This means
that in order to get lower case letters in this character set, the
shift key must be pressed for each—the reverse of normal
typewriter operation. Whan PET’s are powered up they are in
the graphics character set, and to switch to lower-case
character set, the statement “POKE 59468,14"" must be
executed.

Current production PET models are listed with model
numbers and list prices. The N suffix indicates the graphics
keyboard. 8, 16, and 32 indicate the number of kiiobytes of
RAM included.

PEY 2001- 8N $ 795
PET 2001-16N $ 995
PET 2001-32N $1295

Models in the CBM-2001 line have the business keyboard.
This is very similar to a standard typewriter keyboard. When
powered-up, all letters are lower case, and their shifts are up-
per case. Numbers appear in their standard positions above
the letters, as well as In the separate numeric keypad.
Characters such as | # § % and :, must be shifted, but the
period is in its normat position below the L. "POKE 58468, 12"
must be executed in order to utilize the graphics character set,
and the characters must be looked up in a table, since they
don’t appear on the keys. This character set configuration and
keyboard layout are particularly well sulted to word process-
ing and other business applications.

CB8M 2001-168 $ 995 16K RAM
C8M 2001-32B $1295 32K RAM

The CBM 8000 series computers have several differences.
4.0 BASIC differs from 3.0 BASIC primarily in the addition of
saveral disk commands, which make communication with DOS
2.1 alot easier. The screen is 80 characters wide, and physical-
ly larger as well. The keyboard is a business-style keyboard,
but with several keys added and others reiocated. The advan-
tages of the 8000 series machines for business applications
such as ledger and word-processing, should not be overlook-
ed.

CBM B016 $1495 16K RAM
CBM 8032 $1795 32K RAM
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Speed up your PET programming with The BASIC How Toolkit makes your programming easier:

Programmer’s Toolkit," now only $39.95. FIND locates and displays the BASIC program lines
Don't waste valuable prograrmming lime if there's an that contain a specified string. variable or keyword.
easier way to go. Here it is. The BASIC Programmer's If you were to type FIND A$,100-500, your PET's screen
Toolkit, created by Palo Alto ICs, would display all lines between line numbers

a division of Nestar. The Toolkit is a 100 and 500 that contain AS.

set of super Drogramming_aids de- RENUMBER renumbers theentire
szgne_d to enhance the writing. de- program currently in your PET.
bugging and enhancing of BASIC

You can instantly change
programs for your PET.

I all line numbers and all
The BASIC Program- references to those
mer's Toolkit has two Our S numbers. For instance,
kilobytes of ROM firm- 4 to start the fine numbers
9%

ware on a single chip. with 500 instead of 100,
This extra ROM store lets you avoid just use RENUMBER 500.
loading tapes or giving up valuable HELP is used when your program
RAM storage. It pligs into a socket stops due to an error. Type HELR
inside your PET system, or is mount- and the line on which the error
ed on a circuit board altached on occurs will be shown. The erroneous
the side of your PET, depending on portion of the line will be indicated
which model you own. AN . in reverse video on the screen.
There are basically two versions of \ \'. \ (L These simple commands, and the other
FPET TQ determine which Toolkit you i seven listed on the screen. take
need. just furn on your PET. If you the drudgery out of program
see *"*COMMODORE BASIC*** development work. And for a very
your PET uses the TK-80P Toolkit. iow cost. The BASIC Program-
if you see ###COMMODORE mer's Toolkit costs as little as
BASICH###. your PET uses the $39.95. or at most, $59.95.
TK-160 Toolkit. Other versions of . ;

] . Get the BASIC Programmeor's
the BASIC Programmer s Toolkit Toolkit and find out how quCk

e availabl
are available for PET systems and easy prograrm development
that have been upgraded can be. Sec your local PET
veith-e i ra kot dealer or send this coupon in
loday.

PALO ALTO ¥Cs

personal A Division of Nestar Systerns Incornoratad
(= cammodare PET TR
2001Snrics

ihe Toulkit s lully assembled
It1s not a kit and requizes no
special tools to instali

PET™ 15 a tradesnark ol
Commuodore Rusiness
Machines !n¢. The BASIC
Prograrmmer's Toolkit™

1s a fradernark of Palo
Alto ICs, a divisiorn of
Nestar Systerns Inc.

| want ta save
programming

lime and money.
Send me The BASIC Programmer's Toolkit that will give Please include the amount of the Toolkit, plus $2.50 for

430 Sherman Avenue
— Palo Alto, CA 34306

(415) 493TOOL Dealer inquiries invited.

Signature

my PET 10 new and useful commands. shipping and handling. Please allow 4-6 weeks for delivery. :
Fill in the appropriate line below: SATISFACTION GUARANTEED, OR SEND IT BACK -
Qly.— TK-160 Toolkil(s) @ $39.95 each VL FEam r e Tt Al L AT 5
Qty — TK-80P Toolkil(s) @ $59.95 each SEND TO: :
Want to charge it? Call (415) 493-TOOL, or {ill out the Name :
form below. .
Enclosed isa O money order (1 check i '
(If charging): O Bil VISA [0 Bill Master Card. City. State gL .
Charge Card Exp Date Prone— E

MAIL TO: Palo Alto ICs :
Master Card Interbank Number A Division of Nestar Systems, Inc. "



Self-modifying PET Programs
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Use this simple tutorial to write a self-modifying

program.

P & S e e e 0 e e e

High-level languages, such as
BASIC, typically make it difficult or
impossible to modify the program
itself as a resuit of the program’s
own operation. There is good reason
for this, since such changes are
usually difficult to detect and debug
when they occur inadverently.
Nevertheless, there are times when
we might wish to develop programs
that do modify themselves. Since
“old" 8K PET casette data files are
somewhat unrellable, due to bugs in
the operating system, one
reasonable application would be to
generate (or delete) DATA
statements under program control,
thus capitalizing on the greater
reliability of program tapes.

The methodology for ac-
complishing this was explained by
Mike Louder in “The PET Has a
Dynamic Keyboard" (PET User
Notes, 1978, 1, issue 6, p. 11). The
methodology capitalizes on the fact
that when a program terminates ex-
ecution with an END statement,
location 525 (158 for “new"” ROMs)
is checked to see if any unexecuted
instructions are in the keyboard buf-
fer (locations 527—-538 for old
ROMs, 823—832 for new). If 80, it ex-
ecutes them. Now, if we could LOAD
the keyboard buffer before exiting
the program, those instructions
would be carried out after the pro-
gram was over. And if the last in-
struction were to cause the program
10 re-start...well, we could then write
programs that would modify
themselves and continue to run! As
it turns out, we can do just that!
Here are four projects to help you
learn the technique and its limits.

November 1980

Project 1

The variable PT may be a bit
puzzling. Since location 50003
always has the valde “0” with the
“old”ROMs and “1"” with the 'new’
ROMS, we can use

PT = PEEK(50003)

to adjust addresses automatically,
using the formula

(ADDRESS) = (OLD ADDRESS)
+ PT*(adjustment factor)

Whenever PT = 0 (cld ROMs), the

adjustment vanishes, since 2zero
times anything is zero.

1 GO TO 58

2@ READ NS

3¢ PRINT "THE NAME 1S ";N$

4@ STOP

S@ INPUT "YOUR NAME, PLEASE ';AS

60 PRINT “cddd1@BBDATA “iAS

7% FRINT “GOTO 28"; "h"

8¢ J=]

9¢ REM: LOAD KEYBOARD EBUFFER WITH
'RETURNS’

106 PT=PEEK (58033)

11¢ POKE 525-PT=387,J+1

12¢ FOR K=} TO J + |

13¢ POKE 526 + K + PT#96, 13

140 NEXT X

156 END

Note: lower case lstters in quotes
stand for special PET keys:

‘¢’ = clear screen
“d" = cursor down
“h" = home

MICRO -- The 6502 Journal

P. Kenneth Morse
P.O. Box 3367
Augusta, GA 30902

1. RUN this program by entering the
name “JOHN DOE”. The results
shouid be:

READY.

1000DATA JOHN DOE
GOTO 20

THE NAME IS JORN DOE

BREAK IN 40
READY.

2. LIST this program (after RUNning
it), and you will find a new line:

1000 DATA JOHN DOE

3. Now, enter the immediate com-
mand

NS
then
7A3

Note that A$ has been lost! One
complication with this technique is
that the program re-initializes all
variables when it re-starts by ex-
ecuting the on-screen command.
Hence, A$ is now equalto " ". There
are two ways to handle this
problem: one is to record the value
of the variable in a new (or altered)
DATA statement, as was done
above. The other way is shown in
project 2.

Project 2

Make the following changes:

1080 (deleting the DATA stalement)
16 QS=CHRS(34):GOTO 5P
2¢ REM
6@ PRIXT "cdddNS$="1QS:A5:Q$

30:28



1. RUN: how does the result com-
pare with Project 17

Project 1
2. LIST: note that no DATA state-
ment is present. Yet, the PRINT
statemgnt in llne 30 was gple to 18 GOTO Se
recognize as N$ the name originally >0 READ N$
entered as A$. 3B PRINT “THE NAME 15 “ii/$

49 STOF

There is one important point to 53 INPUT “YQUR HRME. PLEFSE ".A¥

watch. Several DATA statements 58 PRINT ".‘mmnqc_'@pf!_Tﬂ "L AE
may be generated with a single pro- gg ?EfNT "GOTD 2Ete e
gram exit, but only a single line (up N L EURE . g
to 40 characters) of direct command ?gg%’;#é@ﬁ?%&gf“m BUFFER WITH "RETURN:
may be entered. 118 POKE S25-FTHIET. T+l

129 FOR k=1 TO J+i

We are now beginning to identify 130 FOKE SZE+K+PTH35, 13

some rules for self-modifying pro- 148 NEXT K
grams. Before exiting, the program 158 END
should: RERDY'.

RERDY.
1. Clear the screen. PROJECT {

RERDY.
2. PRINT the BASIC lines to be in-
corporated into the program on the
screen, beginning with the fourth Project 2

line from the top. Each BASIC line
may be up to 78 characters long,
and shouid be single-spaced.

1@ QE=CHR$C345 GOTO Sa

3. Following the BASIC lines, PRINT 20 REM
a single unnumbered line (no more 30 PRINT “THE MAME I3 “.M$
than 40 characters) containing any 4@ STOP
variables that need to be saved to gg ég?ﬂ " YOLR gHIIE DELE:;E r;«f
restore the program to the same 2 m 4__?” £uEe APl
point of operation. End the line with gg Pr’ii”T GOTG 2an. s
a GOTO statement returning contra! 3@ PEM: LOAD KEVEQARD EUFFER WITH ~RETURNE
to the main program (not to a 108 FT=PEEK (SR@EH2
subroutine). 118 POKE 525-PTH3E7, J+1
128 FOR K=1 TO J+1
4. POKE the value of N (where N = {38 PIOKE SZEHK+PTREIE. 12
number of BASIC lines + 1)into the 140 MEXT K
keyboard index byte, and POKE the 138 END
value “13" into each of N bytes in RERLY.
the keyboard buffer.
5. “Home" the gursor. Project 3

8. Exit from the program with an
END statement.
10 INPUT "WALUE OF J "iJ
20 PRINT "IDeam"
Project 3 30 FOR I=t 10 J
49 PRINT I%ioon; “"IRTA ", 1. [&l; ORI

How many BASIC lines can be 50 NEXT I
created under program contro! with 62 PRINT “LIST"
a single program exit? Make these 99 REM: LORD KEYBOARD BUFFER WITH “RETURNZS
changes in your program: 188 PT=PEEK{500@3>
110 POKE S25-FT#367,J+1
76 (delete) 120 FOR K=1 TD J+1

89 (delete)

16 SEDs vALEE OF 3 i) 138 POKE S26+K+FTHIE. 13

o e 148 NEXT K
2¢ PRINT "cddd”;
3P FOR 1 = 1 70 J 150 PRINT "#&"
4@ PRINT 1*10@@: "DATA ":1;1*T;SOR(I) 160 END
S@ NEXT I READY'.
6@ PRINT "LIST"
158 PRINT “n“ READY.
168 END
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SAVE project 3 on tape (and generated can be one greater, but

VERIFY)pbe’fore proceedlng,.:> Frojered then no immediate commands ...
1@ INPUT “VALUE OF J “:J such as LIST or GOTO 10...may be

i i = 20 PRINT "Diwm" . provided under program control.)
Begin with a value of J=1 and 50 FOR 151 T0 7

continue, i ncreasing by 1 each time, 4@ PRINT %1000

until you “crash” BASIC or get an er- S3 NEXT 1 Project 4

ror message. When this happens, €0 PRINT "LIST" . '

you know you have one line too 99 REM: LOARD KEYBOARD BUFFER How about deleting lines under

many! Each time, the program will MITH “RETURNS” program control? Make one change:

LIST its current version. Note how 160 PT=PEEK(58893) )

many DATA statements were 110 POKE S525-PT¥367.J+1 40 PRINT 1*1000

h time. To be sure that 120 FOR K=1 TGO J+1

?r:ga;?gg?::w is‘generating all of the | 132 POKE S26+K+PTH3€. 13 SAVE the latest version of the pro-

DATA statements each time, type 140 NEXT K gram (Including all the DATA
150 PRINT “®° statements) as project 4 and

NEW IO 0 i VERIFY. RUN the program. When

2000 DATR 2 4 1.41421358 the program LISTs itself, you will

and re-enter the original program 3000 DRTA 3 9 1.73205881 note that some or g!l of the DATA

from tape. Then, RUN, and increase 4980 DATA 4 16 =2 statements (depending on the value

the value of J by 1. (Note: by deleting %008 DATA S 25 2.23606798 of J) will have disappeared. Since

line 60 and changing “J + 1" in |RERDY. you SAVEd the set of DATA

lines 110 and 120 to "J”, the max- statements, you can experiment

imum number of DATA statements with this program at your leisure.

32 K BYTE MEMORY EXPANSION KIT
RELIABLE AND COST EFFECTIVE RAM FOR o $58

6502 & 6800 BASED MICROCOMPUTERS [ =————==—==
AIM 65-*KIM*SYM : : . EXIDY, AND ALL OTHER 16K

DYNAMIC SYSTEMS USING

PET*S44-BUS ik i _ : MK4116-3 OB EQUIVALENT

« PLUG COMPATIBLE WITH THE AIM-65/SYM EXPANSION S T =
CONNECTOR ‘BY USING A RIGHT ANGLE CONNECTOR R R 3 200 NSEC ACCESS, 375 NSEC
{SUPPLIED) MOUNTED ON THE BACK OF THE MEMORY T : CYCLE
) :

ARD. :
« MEMORAY BOARD EDGE GONNECTOR PLUSS INTO THE ' iy BURNED-IN AND FULLY
GBS UBUS L oner S : =5 v TESTED
« CONNECTS T0 PET O KIM USING AN ADAPTOR CABLE g E 2 2y :
« RELIABLE—DYNAMIC RAM WITH ON BOARD INVISIBLE : = ! 1 YR. PARTS REPLACEMENT
REFAESHL00KS LIKE STATIC MEMORY BUT 41 e GUARANTEE
LOWER COST AN ACTION THE POWER - rera ot |
REQUIRED FOR STATIC BOARDS 5 ; 3 QTY. DISCOUNTS AVAILABLE
« USES +5v ONLY. SUPPLIED FROM HOST COMPUTER
R A
N ~ v
PURGHAS PRICE IS FULLY REFUNDABLE IF BOARD IS : S ALL ASSEMBLED BOARDS AND
AETURNED UNDAMAGED WITHIN 14 DAYS ; I : MEMORY CHIFS CARRY A FULL ONE
ASSEMBLED WiTH 22K RAM . .$295.00 i ; £ YEAR REPLACEMENT WARRANTY
& WITH 16K RAM $339 00 N

TESTED  WITHOU” RAM CHIPSPS §279.00 - 3
HARD 10 GET PARTS (NG RAH CHIPS) Ryt Mg | : T /0
WITH BOARD AND MANUAL ... £109.00 i & E g =

BARE BOARD & MANIIAL $29.00 ey A COMPUTER  DEVICES
PET INTERFACE KIT—CONNECTS THE 32K RAM BOARD 1) 3 .. Fims 1230 W.coLLins AVE.

A 4K OF Bk PET CONTAINS: INTERFACE CABLE, SDARD Iy ORANGE, CA 92668
STANGOFFS, POWER SUPPLY MODIFICATION KIT AND Fe - F .

COMPLETE INSTRUCTIONS $4a.0 — ; (714) 633-7280

Calil. residants ples 5% sales lax. Mastercharge

1 i a1 1Iaw 14 days for chezks ta
U-S- PRICES N ALE . welcome. Shipping chirges
will be added to all shipmenis.
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NOW TALK TO YOUR:

PET, TRS-80 (LIl)
AIM-65 and SORCERER

NEW COGNIWOX SR-100 has 32 world (or shorl phrass) vocabulary
(AIM-65 with 4K RAM 16 wordgsi Up 1o 88% recognition rate
Breakinrough price ot aniy $119 includes microphone cassetts with
software angd manual Vers:on 1or the TRS-80 ivIO-332) cosls $149 b
also has 32 wordg speech culpu! ana music capabildy. inciudes all above
plus speaker/ampificr For the Sorcergr in aooit:on io SR-100. we otfer
COGNIVOX VIO-132 which inclugas speech cutput and music and
extensive soffware and costs $179 Please add 33 for sipping i tne US,
Calll acc 6% tax Foredan orders welcome ada 10% for processing and
snipping by arr When ordenng. pioase specily make. modea and memory

si7e OF your computer
VOICETEK

Dep!M. P.O.
&\ ep!M, P.O. Box 388, Goleta, Ca 93017

" SPEECH RECOGNITION )

Y,

SPECIAL INTRODUCTION
ONLY $99.95

FOR THE FINEST PARALLEL INTERFACING ELEMENT FOR THE PEY/(BM*

Te P.I.C.-C 18 A VERY COMPLETE [WTERFACE. [T CCMES [N AN ATTRACTIVE CASE AWD
MOUNTS DIRECTLY 7O THE COMAUTER. THUS SLIMINATING TWE NEES “0R EXTRA SPACE M ThE
BACK E0R SOXES AND ME3SY PILES OF WIRE. YOUR SYSTEM CAN LOOK PROSESSISMAL. TME
P.(.£.-C HAS COMPLETE AGORE3S SELECTABILITY OF DEVICE NUMBERS 4 fmRouGH 30. Avo,
TMERE‘S WO MEED TD DISASSEMBLE YOUR UNIT TO CHAWGE THE ADDRESS: {T’5 AS SIMPLE
AS SEYTING THE DIP swivcH. THIS SELECTABILITY ALLONS 30TH YOUR LETTER-NUAL!TY
pRINTER (NEC SPIMWRITER, S1C.) AND YOUR GRAPWICS PRINTER TO 3E LONNECTED AT THE
SAME TIME BUT USED SEPARATILY HY ADDRSSSING EACH WITN A JIFFERENT OJEVICER.
Sow THAT'S REAL ZFFICIENCY!!
Tue ©.1,E,-C w1l CoNVERT wow-STanARD PET copes to rrue ASCIE zope. 17 cas 3E
SWITCHED K OR GUT OF SEQVICE AS WAEEDED. F9A (NSTANCE. LR YOUR SOFTWAAE DOES T™hE
CONVEAS[ON. JUST SWITCH THE CONVEATER 2FE. {F v2U NEED THE CONVERSION “OR
PRINT(NG FROM BaSIC, JUST ZWIiTCH IT ON.
JUR INTERFACE SR0VICES EXTENSICN OF Tie {EZZ-:38 »9ar on me PE7/(3M. You oow'r
NEED TO BUY OTMER CABLZS 3ECAUSE SUR {NTERFACE SSES THE SAME TARD IDGE TYPE 4§
THE COMPYTER. THUS TNE CABLE 0N T™E FL32P¥ 3(SC 70 ™E PET/C3M wicy wow Zon-
MECY (NTO THE INTERFRCE.
Tug P.1.E.-C 'S INTERCOWNECTED WiTH, AND POWERED BY. T™E AINTER USIiNG 4 3’ J4TA
CABLE SUPPLIED wITH THE :MTERFACS. THIS BEMN THAS "WEAE [3 NO P0WER SUPPLY
NECESSARY AS WITH SER[AL INTEAFACES. TKE *3v 1S SUPPLIED oM PINK 18 OF ™™E (2N-
NECTOR USED AY ALL TAUE CENTRONICS STANDARD INTEQFACED GRIKTERS. TW1S INCLUDES
T™E CENTROM(ES 779, 21, AND =aNY QTHERS {NCLUDING THE ARADEX 32(NTERS.
QYR :HTERFACS SO0ES 3EvOND TWE (ENYAOMLC'S CIMPATIBICITY. THEREFORE, 17 AllL
OPERATE TvE ANDERSON-JACORSON AJBUL AND “WE “Pap€r T{4ER™ 3v INTE3RAL JATA
SYSTEMS. {N FACT, IT #lLL DRIVE ANY TARALLEL-1NPUT PRINTER THAT US£5 & DaTA BITS
AWD 2 HANDSHAKING LINES,
{F vOU ARE INTERESTED [N THE waST INTERFACZ FAR YOUR MONEY, TWEN €LICZ YOUR JIDER
T004v. OUR |NTRODUCTORY 9R(CE <OR THE P, .E.-{ [NTERFACE Aok’ T LAST _oN6. So,
DGH'T DELAY . , . YOU MAY HAVE YO PAY T™E LI3T PRICS af $119.95.
PLgase specify vacR PET/CEM rvpe (ngw 08 oLD ROMs) aND fME BRAKD AwO “OOEL OF THE
PRINTER YOU WILL 8€ USING. WE ATTACA THE CORRECT CINNECTOR ON THE ZABLE.
ALL 0RDERS MuST 3€ PREPaLD OR (CD casW, AOD §5 FOR SHIPRING ANE HANDLING.
MARYLAND RESEDENTS aD2 53X sares rag

{guDava Paopucts, .0, 3ox 1030. Cacussra, Mo, 21044

Puong (36]) 730-3257

SSET/CAR gra tracesarky of Zymedore Butiness Fachines

APohE § PEY

MIALE

The Most Powerful Disk-Based
Macro Assembler/Text Editor
Available at ANY Price

Now inciudes the Simplified Text Processor (STP)

For 32K PET, gisk A8K APPLE 11
3.0 or 4.0 ROMS ar — OR — or APPLE Il +
8032 (specify) and OISK |}

MAE FEATURES

Contro) Files for Assembling Multiple named source files

from disk

Sorted Symbol tabie — Up to 31 chars./label

27 Commands, 26 Pseudo-ops, 39 Evror Codes

Macros, Conditional Assembly, and 3 new feature we developed
called Interactive Assembly

Relocatable Object Code

String search and replace, move, copy, astomatic line
numbering, etc.

STP FEATURES

(I R

17 text processing macros

Right and feft justification

Variable page lengths and widths

Document size limitea only by disk capacity

Software lower case provision for APPLE Il without lower
case moaification

ALSO INCLUDED

PR

Relocating Loader

Sweet 16 macro library for APPLE and PET

Machine Language macro library

Sample files for Assembly and text processing

Separate manuals for both APPLE and PET

ICE

MAE,STP, Relocating Loader, Library files, 30 page manuai,
diskette — $169.95

SEND FOR FREE DETAILED SPEC SHEET
EASTERN HOUSE SOFTWARE

3239 LINDA DRIVE
WINSTON-SALEM, N.C. 27108

{(919) 924.2889 (919) 748-8446

OHIO SCIENTIFIC
SOFTWARE

COPY/1 CAN COPY A FULL DISK IN UNDER TWO
MINUTES, USING A SINGLE DRIVE, FROM A
COLD START.

No messing around with disk initializing or track
zero set up or directory scan, these are all handled
by COPY/1. COPY/1 needs 24k RAM; it can make
0 to 255 copies and can start and stop on any tracks.
It lists the sector page count following each sector
read or write action. It lists disk error type and
location. All in full color with sound cues. (Also
works fully without color or sound).

From

PRISM SOFTWARE
Box 928

College Park, Md.
20740

Cost $20 (plus 5% tax,
Md. residents) includes
disk and mailing.

Software

Prism




MIG RO

General Ledger for the APPLE Il $180.00

Small Business Computer Systems (SBCS) (+$20.00 for Osborne Associates’
book: General Ledger in C-Basic.)

4140 Greenwood

Lincoln, NE 68504

1.3. MiIcrocomputers which can use product; System hardware requirements; and System software re-
quirements: The SBCS General Ledger is designed to run on an APPLE (|l or APPLE (I Plus with 48K of
RAM, Applesoft in ROM, 2 Disk [l drives on the same controlier card, and a printer with either parailel or
serial interface card. The manufacturer does not specify whether it will work with APPLE’s Language
System. APPLE’s DOS is also needed (the version number is not specified).

4. Product features: This product is a conversion of the popular Osborne Associates General Ledger
C-Basic packagse. It allows you to set up and maintain a computerized General Ledger (G/L) on the AP-
PLE. Included are programs (1) to configure the software to the specific hardware you are using; (2) to
set up and maintain a customized Chart of Accounts; (3) to enter postings to the G/L (either directly or
through cash journals); and (4) to generate several reports, cash journals (for disbursements and
receipts) and two of the four customary financiat statements. (The Balance Sheet and (ncome State-
ment can be generated; but the Statement of Changes in Financial Position and Statement of Retained
Earnings are not generated) The GJ/L system aliows departmentalizing of reports (useful if your
business has several locations or cost centers). There is a wide latitude in formating the financial
statements.

5.7. Product performance; Product quallty; and Product Iimitatlons: The SBCS General Ledger per-
forms well, though its usefulness may be fimited by several factors discussed below. The system is well
designed (agaln with certain limitations). Error trapping is excellent. | was not able to “crash” the
system, though the documentation specified several conditions where the system may hang. Recovery
from these situations Is effected by re-booting the system. The current session’s data will be lost, but
previous data will not be. In converting the Osborne Associates’ package, SBCS has spseded up execu-
tion and provided for different types of printers. Two separate program disks are provided; one for &
Centronics-type interface (parallel) and a second disk for use with serial interfaces. If the printer being
used does not have “top of form” capability (such as the Centronics 779), this function is emulated in
software. A third disk, containing the sample Chart of Accounts described in the Osborne documenta-
tion, is also included. It may be used for practice on the system or may be modifted for your particular
business, thereby saving you the trouble of having to enter several hundred accounts.

Another addition is provision for two levels of password securlty. This is a nice touch when you have
clerical staff operating the system—staff members cannot obtain a printout of the financial statements
without knowing the second-ievel password.

This product does have several limitations. These resuft from limltations of the original Osborne soft-
ware and Applesoft language, not from the conversion done by SBCS. One of the major limitations of
this (and almost all software on the APPLE Il) is that Applesoft limits you to nine digits ($9,899,999.99).
While this may not be a problem in your business (after all, a ten-million-dollar-a-year business
stretches the deflnition of “small business’), many businesses maintain “memo’ accounts in their
General Ledger. These memo accounts usually contain some sort of statistlc such as unlts produced,
units sold, etc.

The nine-diglt limit may also be a problem, it you are considering using this hardware/software con-
figuration for service bureau work or, as | do, in an accounting or bookkeeping practice. In these cases,
it Is quite possible that you may have clients who will have 10 million or more in any one account (such
as a memo account or sales). SBCS states In both Its documentation and adveritising, that it is willing
and able to tailor the software for special needs. Perhaps SBCS would be willing to patch into its pro-
grams one of the existing double-precision routines availabie for the APPLE Il, or you might wait until
SBCS brings out a conversion for the APPLE Il (APPLE “Business Basic” on the I has 16-digit preci-
sion).

The second major limitation of this package is the reports. While there are a multitude of them, there
is no actual General Ledger produced. The closest thing to a General Ledger Is the report called “GJL
Update” which contains most of the information common to computerized G/L systems, but in a format
that a person who Is used to more conventional manuals or computer-generated G/L's might have dif-j




ficulty using. This may or may not be a problem, depending on who will be using the reports. My sugges-
tlon is to purchase the Osborne book (General Ledger C-Basijc version) before buying the software. (You
will have to purchase the book anyway, it you do decide to buy the software, as it makes up the bulk of
the documentation.) Sit down with your bookkeeper or accountant and see if they can live with the for-
mat of the reports.

My last major criticism of this software is that it is extremely easy to enter an unbatanced entry
(credits do not equai debits) when using direct-posting entry. Most G/L software makas It very difficult
to do this.

This is not a problem when entering transactions through the cash journals, as this type of entry
automaticaily produces the correct off-setting entry. Direct posting would be used to make adjusting
entries, and it is extremely easy to make a mistake here. The potential user should be cautioned to
double-check each entry when using this mode. An unbatanced entry wili result in the G/L being out of
balance, necessitating an additional correcting entry.

8. Product documentatlon: Product documentation consists of two books — The Osborne Gene_ra/
Ledger in C-Basic, which is not supplied with the software, and an additionai 32-page manual supplied
by SBCS, datalling enhancements to and differences from the C-Basic version. These @wo manuals com-
prise over 200 pages of documentation. Unfortunately, most of it is almeg at the programmer, not the
user. A user with very little experience in computers and accounting (such as the average small
business owner) would have a great deal of difficulty getting this package up and working. A s[nall!
user's manual {15-20 pages), detailing step-by-step operations, and indexed to be a “‘computer-side

reference would be a welcome addition. SBCS does state that it expects purchasers to have some
background in computers and accounting. And while { feel that a more user-oriented ma_nual would be
nice, the documentation supplied and available is usable (even if Inconvenient); and It is much to be
preferrad over the flimsy or nonexistant documentation | have seen accompanying some other soft-

ware,

8. Speclal user requirements: Purchasers of this software witl find that a background in both com-
puters and accounting (bookkeeping) will be useful. The better your background, the easier it will be to
install and use this package. A user with abso/utely no background in either field wiil probably bave
some dlfficulty getting the package up and running. A user falling somewhere in-Detween the two ex-
tremes may have a little difficulty at first, but should eventually get the system running. The error-
trapping routines may cause some frustration, but will prevent the user from most disasters.

10. Price/feature/quallty/evaluation:—This software package will not be suitabie for everyone—no
packaged software Is. For those whose neads will be adequately served, this software at $200.00
($180.00 for the SBCS package + $20.00 for the Osborne book) represents an excellent value, and is
one of the tess expensive G/L packages available for the APPLE II.

11. Additlonal comments: There are several excellent General Ledger packages currently on the
market (BP] Systems, Apple Controtler, Micro-source Ledger Plus among others). Each of these, in-
cluding the SBCS conversion, has its good points and limitations. The purchaser of a software package
owes it to himself and the producer of the software to determine whether any particular package will
meet the user’'s needs. SBCS warranties its software against errors for one year. It also offers a 30-day,
futl-purchase refund, if the user finds that the software is not as documented. These are excellent war-
rantias, but SBCS cannot guarantee that its software is exactly what your business needs.

Before buying any software sit down and determine, as precisely as possible, what you are looking
for. What do | need this software to do? What do | want it to do? Does this software meet my needs and
wants? Try and bring the people who will be using the software (your accountant, bookkeeper, data en-
try clerk) in on the decislon—or at least ask for their opinion. Remember—the more you know about ali
the factors, the better decision you will be able to make.

Editors note— The manufacturer comments on the review as follows: SBCS General Ledger 2.1
(released August 1, 1980) eliminates some of the limitations mentioned in the review. Version 2.1 will
support all APPLE printer Interface cards and any printer with over 110 columns. If “top of form” is not
available, it will be emulated. Version 2.1 runs under 3.2.1 DOS and may be used with the Language
System. We will be offering a version for 3.3 DOS as weil as the APPLE Il Business Basic.

There is, howaver, one discrepancy in the review. Because of extensive error checking, the user can-
not enter any data which will later cause the system to “crash.” We are also performing error checking
on the hardware, as it is not infallable. The only time any data wiil be lost is in case of a power faiture or
accidentally pressing “Reset” during a posting session. Then only the current posting will be lost. The
previous postings made during the current session will not be affected. The condition referred to in the
review will occur only it a hardware malfuction (such as a disk or printer) is detected which would result
in erroneous data being generated. Recovery is as simple as reverting to the backup diskette (after cor-
recting the matfuction).

| agree with the reviewer in that the user should first establish his or her needs. Since the Osborne
manuals are readily avallabie, one can easily see if the Osborne methodology will fulfill those needs. If
not, then a major disappointment can be avolded. I their needs are a/most met, the necessary modifica-
fions can be discussed in detail.

12. Reviewer: Ted Needleman, 67 West Burda Place, Spring Valley, NY 10977
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ACCOUNTS RECEIVABLE ailows you to:

m Enter invoices at any time.

m Keep track of invoice amounts. shipping charges, and sales
tax {automatically computed).

& Accumulate total payments including progress billing infor-
mation on each invoice.

® Print reports which list unbiled invoices. unpaid invoices,
and paid invoices.

m Obtain an aging analysis of unpaid invoices

® Assign your own alphanumerc customer code

® Maintain the date of the last activity for each customer. as
welil as amounts biiled this year and lasl year.

B Print Customer Statements, (Statements availabie through
SBCS).

Accounts Receivable is available independently or can be
integrated with the General Ledger program
In the linal analysis. making your bookkeeping easier is what
our software is all about. There is virtually no limit on entries
since you may process them as often as you like. These
packages will support any printeriinterface combination.

General Ledger requires one hundred ten columns
Accounts Receivable requires one hundred thirty columns.
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Togeines: : LTI = ey s, | SAED.OE
McGraw-Hsll manaals {required for documentation).. .. S20 00 ca.
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Find Your Way Around
s The New Apple® DOS

Daking Corparation, 2 Colorado soft-
ware house, s making available to the
public 12 utility programs on one 16
sector disketie, unlizing the new
Apple DAS 3.3, which presde 235
mare storage

All ol the Dakins Frogramming

Auds 33 programs are also compat-
ible with the Corvus Dk Dove
system.

Features

o Remove REM aatem
erenced (dead) code. and com-
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speed and save memory and disk
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e Copy any Hle ar program tram
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Tors otcupied by DOS
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With The Dakin5"
i Programming Aids 3.3°

e Create, print and modhfy your
own text and Fxec files,

& Perdorm J-chigit seithmenic,

s Copy a diskene without DOS;
inilaalize withour DOS; verify
source diskeite; verify copeed
data is the same o the original.

& Lise a powerlul data entry routing
that handles both string and nu-
rnerse clata

Plus Many More Ulility Programs
for Sophhlicated Programmens

Many of these utility programs have
been developed and tsted tor n-
house use while producng e Con-
trolier'™ business package Tor Agple
Compaer In

Each programming wids package
inchades & program diskefte and vesy
comp:lete documentastions, 3l antrac-
tively packaged in a padded, blun
print vinyl 3-hole notebook wih sit-
ver lettering. An identifying tab wpa-
rates each program for convenient
reference.

See vour Apple dealer ar comtact
Dakis Corporation, I*.0. Box X467,
Denves, (Zoru. HO221. felephone; 800-
525-04b3 VISA or ML welcome,

DAKING
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Microprocessors in Medicine: the 6502

Part 1

by Jerry W. Froelich, M.D.

The column this month and the next, written together with
Jack W. Smith, M.D., will inform readers on various uses of com-
puters in medical education and will provide an example of how
the 6502 microprocessor is able to perform tasks in medical
education nearly as well as large computer systems. (Dr. Smith
is a Clinical Fellow in Pathology, Instructor in Allied Health, and
Ph.D. candidate in Computer Science at Ohio State University,
Columbus, Ohio.)

Computers in medical education can be divided into three ma-
jor categories: computer-assisted evaluation (CAE), computer-
aided instruction (CAl), and simulations. These categories in-
clude testing, statistical analysis of test results, study prescrip-
tions, tutoring, diagnosis and treatment guidance, simulation of
processes, and simulation of patient-physician encounters.
These serve as an extension of the classroom and not as
replacement of the teacher. With the application of small, inex-
pensive microprocessors, such as the 8502, physictans can now
acquire continuing education credits (proof of furthering their
medical education to stay current with medical practice) by
reviewing programs on their own computers.

The use of computers in medical education thus ranges from
simple display of information to a sophisticated interaction with
the physician. The discussion presented here covers only a part
of that range. This month we will cover the theoretical aspects
of “Computers in Medical Education” and next month we will
cite examples.

CAE

CAE uses computers to handle administrative chores. The
computer can administer examinations and score them im-
mediately or grade examinations taken at a previous time. tt can
then make a statistical analysis of a student’s performance and
offer study prescriptions (references to appropriate material) to
aid the student in compensating for deficiencies. Group perfor-
mance can also be compiled. The interactive capability of the
computer is not, however, fully realized in computer-aided
evaiuation.

CAl

Generally speaking, in computer-aided instruction, the com-
puter acts as a tutor, privately coaching students and helping
them acquire information in 2 particular subject. The computer
disseminates information and tests a student's comprehension
and recall. The computer can alsoc teach and test a student on
how to interpret information. For example, a CAl program could
introduce a student to the physiological, biochemical, and
genetic organization of bacteria, viruses, and parasites. Affer
the student has been coached and tested on the basic con-
cepts, the computer could present the student with a number of
organisms to classify. Problem areas would prompt remedial in-
struction, until the student reached a previously established
level of learning.

There are several advantages to presenting material in this
way: (1) Faculty members are not responsible for disseminating
repetitive information and are free to pursue creative endeavors.
(2) CAl can be used to supplement traditional educational
techniques (lecture and laboratory work), which may suffer
because of budget cuts. (3) New knowledge ¢an be incorporated

30:36 MICRO -- The 8502 Journal

more easlily in the computer data base than in reference books,
thus decreasing the time {apse between availability of facts and
their transmission to students and physicians. (4) Students can
bypass familiar material. This is especially important in medical
education where stodents vary widely in educational
packgrounds. (5) CAl is efficient, in that a student can master a
subject in less time than (s usually necessary with traditional
methods. (6) Instruction is individual, based on the specific
abilities of the student. His actions produce almost instant,
positive feedback or correctional instruction. (7) Multimedia
presentation is easily incorporated in this technique. Current
projects in CAl involve the use of high-resolution graphic
screens and computer-controlled slide projectors, as additional
instructional tools.

Simulations

Educational simulations are of two varieties: simulations of
blological processes (physiological, biochemical, elc) and
simulations of patient-physician encounters. Process simula-
tion displays a model of “real-world"” events, when the actual
event is costly, unmanageable, or dangerous to duplicate. More
importantly, a precise model of an event need not exist to
simulate the event adequately for educational purposes.
Simulations are a convenient way for the student to assimilate
information acquired in the classroom.

An example of process simulation would be a computer pro-
gram that simulates the growth of a cell system. From the com-
puter terminal, the student can manipulate certain variables,
such as death rate, mutation rate, and growth rate. The impact
of a panticular manipulation, in conjunction with other variables
of the system, can then be instantly displayed on a computer
terminal.

A computer program to simulate the patient-physician en-
counter can do the following: (1) present a summary of the pa-
tient's medical case or accept a case from the student; (2) allow
the student to acquire information about the patient through a
dialogue with the computer (this interaction would include infor-
mation about the patient's history, laboratory findings, and
physical exam findings); (3) display information on the availabili-
ty, time, and cost of procedures needed for the patient; (4) ask
the student for a preliminary diagnosis and treatment strategy
or receive diagnostic and treatment advice; (5) explore the ef-
fects of such treatment along with the accuracy of the
diagnosis; (8) compare the student's response to the responses
of experts.

The patient-physician simulation has several advantages. The
studen! is exposed to the problem-solving nature of clinical
medicine. The simulation is without risk to patients: the student
is given the opportunity vicariously to participate in patient
management where clinical judgement is required. An addi-
tional merit is that management can be studied by design.
rather than by the availability of patients with particular
diseases.

The next column will describe several current systems used in
medical education and a specific APPLE application, “APPLE-
ED™.

Address communications: c/o Massachusetts General
Hospital, Boston, MA 02114
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Ohio Scientific Users:
Stop Those S ERRORS

Correct the BASIC error message output, put
out messages of your own, and more.

The original Ohio Scientific video
board could dispfay only 64 different
characters: upper case letters,
numbers and punctuation. The cur-
rent modal video board displays 256
different characters: all of the
originai characters plus lower case
and graphics. This created an
unwelcome bonus for machines
which use BASIC in ROM. The error
messages now appear in graphics
characters rather than in letters. For
example, whenever a syntax error is
made, the user sees

7?S4ERROR IN LINE 10

The Ohio Scientitic graphics
manual explains that the correct
message is

7SN ERROR IN LINE 10

| make enough syntax errors that |
no longer have to look this one up.
However, it becomes a real
nuisance to refer to the manual for
TY or C4 errors. The second
letter of all the error codes appears
as a graphics symbol.

This article describes a patch for
Ohio Scientific BASIC in ROM to
convert the graphics characters in
error messages back into readable
letters. Three other short patches
are also included that allow your
BASIC tc be customized in a unique
way. The same technique for adding
the patch to ROM BASIC is used in
each program. The four programs
are written in BASIC for the 540
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video board. REM statements in-
dlcate changes toc be made for the
Superboard. The BASIC programs
read data and create a machine
fanguage patch. A disassmbly of
each patch is also shown. Once the
BASIC program is run, it can be
NEWed and the machine program
will remain untouched. if the com-
puter is cold-started, the POKEs to
locations 4 and 5 must be redone.
All of the patches start at hex loca-
tion $0240.

PROGRAM 1

10 REM OX REPLACENMENT

20 DATA 169,80,160,2,76,135,168
30 TOR X=576 TO 582

40 READ R

50 POKE X.,Q : BEXT

€0 INPUT”NEW MESSAGE “;A$

70 B$=CHR3(10)+CHR${13)

80 A$=B$+AS+33+CHRS(D)

90 A=592

106 FOR X=1 *0 LEN(A$)

110 POKL A,ASC(MiD$(AS,X, 1))
120 A=A+

130 NEXT

140 POKE 4,64:PCKE 5,2

DISASSEMBLY FOR PROGRA¥

0240 A350 (DA #%50
0242 A002  LDY #$02
0244 4CC3A8 JMP $A8(C3
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E.D.Morris Jr.
3200 Washington
Midland, MI 48640

Tim Finkbelner
3710 Fuller
Midland, M| 48640

Before an error message can be
corrected, a way must be found to
break into BASIC just when the
message is being printed. This is
difficult since BASIC Is mostly in
ROM memory. There is a sneaky
way of doing this, as described in
the remainder of the article. Note
carefully the format of error
messages

254 ERROR
OK

The “OK” prompt always follows
the error message. To output the
“OK"” prompt, the BASIC interpreter
jumps to $0003. At that address you
will find the machine code 4C C3
A8 which means JMP $003. At that
address is found the machine code
4C C3 A8 which means JMP $A8C3.
According to an article in MICRO,
November 1979, (18:9), $A8BCS is a
subroutine to print a message. The
address of the message to be out-
put is in the A (ADL) and Y (ADH)
registers. Since the locations $0003,
0004, and 0005 are in RAM, these
locations can be changed to divert
the computer to our own subroutine
instead.

Before attempting the error cor-
rection program, let's try a simpler
problem first to demonstrate the
technique. Suppose we don't Iike
the “OK" prompt. If the computer
can be intercepted on its way to the
message routine, the values in the A
and Y registers can be changed to
point to a new message of our
choosing. The first BASIC program

30:37



does exactly that. (If you want to
convert your Ohio Scientific
machine to a PET, run the BASIC
program and INPUT “READY” as the
new message.) Your new prompt
plus appropriate line feeds and car-
riage returns are stored in $0250.
BASIC's polnters are changed to
aim at the new message. Instead of
“OK" your computer will respond
with “READY" or “I'M WAITING" or
whataver you choose.

PROGRAM 2

10 REM ERROR MESSAGE CORRECTION

20 DATA 72,173

30 DATA 64,215 :REM SUPERBOARD 101,211
40 DATA 201,63,208,8,173

50 DATA 66,215 :REM SUPERBOARD 103,211
50 DATA 41,127,141

70 DATA 66,215 :REM SUPERBOARD 103,211
80 DATA 104,76,195,168,0,0

80 FOR X=576 10 597

100 READ @

110 POKE X.,0

120 NEXT

130 POKE 4,64 :POKE 5,2

DISASSEMBLY FOR PROGRAM 2

0240 48 PHA

0241 AD40D7 LDA $D740
0244 C93F  (MP #$3F

0246 D008  BNE $0250
0248 AD42D7 LDA $D742
0248 297F  AND #%7F

024D 8D42D7 STA $D742
0250 68 PLA

0251 4CC3A8 JMP $ABC3

We now have a method of detec-
ting the “OK" prompt, but “OK" ap-
pears many timas, other than after
an error message. Notice that "*?”
appears on the line above the “OK”
whenever an error is printed. After
every prompt message, the com-
puter examines the space directly
above the “O” in “OK”. Whenaver a
“?” is f{found, the defective
character in the error message ap-
pears on the screen two spaces to
the right. This graphics character
can be changed into the correct let-
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ter by resetting the high order bit.
Program 2 wlll detect when an error
message appears on the screen and
reset this bit to the correct
character. Note the three lines
which must be changed if you are
using a Superboard. The
disassembly Is for the 540 version. If
you make an error white in the SAVE
mode, you will see in stow motion
that the Incorrect character first ap-
pears and then is corrected. With
this patch in your BASIC you are
now free to make all sorts of errors
without fear of those funny looking
graphics characters appearing. Nor-
mal graphlcs wlll not be affacted.

The same method used to detect
an error message can be used to
sense a user input. If you enter
“ABC" the computer will display

ABC

(blank line)
7SN ERROR
OK

The user Iinput appears 3 llnes
directly above“OK". The computer
can check this line against a
keyword. This scheme can be used
to add commands to BASIC. For ex-
ampla, program 3 is a machine
language screen clear. Once the
BASIC program has been loaded
and run, typing a “!” and carriage
return will trigger the screen clear
program. Line 50 of the BASIC pro-
gram is the ASCII value of the trig-
ger character. This can be changed
to whatever you wish. Changing line
50 to “DATA 35" will aliow a "“#" to
clear the screen.

Program 4 uses a multiple letter
keyword which gets stored at $0260.
A message of your choosing is
stored at $0280.When you load and
run the BASIC program, you must
enter a ""KEYWORD"” and a
"“MESSAGE”. For example you
might enter “KILOBAUD" and !
LIKE MICRO BETTER". Whenever
the “OK" prompt appears, the com-
puter wil! search for a match to your
keyword. If a match is found, your
message will be output to the
screen. Responding with a message
is not particularly useful, except to
amaze your friends. However, once
you understand the technique of
keyword detsection, the machine pro-
gram can be attered to do your bid-
ding. You can even write a program
which requires a secret password
before it will run.
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PROGRAM 3

10 RE SCREEN CLEAR

20 DATA 72,173

30 DATA 182,214 :REM SUPERBOARD 37,211
40 DATA 201

50 DATA 33 : REM ASCII TRIGGER

60 DATA 208,35,138,72,169

70 DATA 32,162,0,157,0,208,157,0

80 DATA 208,157,0,210,157,0,211,157,0
96 DATA 212,157,0,213,157,0,214

100 DATA 157,0,215,232,208,228

110 DATA 104,170,104,76,195,168
120 FOR X=576 70O 622

130 READ @

149 POKE X,Q

150 NEXT

160 POKE 4,64:POKE 5,2

DISASSEMBELY FOR PROGRAM 3

0240 48 PHA

0241 ADCOD6 DA $D6CO
0264 (921 (MP #$2]
0246 DD23  BNE $026B
0248 8A TXA

0249 48 PHA

0250 2920 LDA #$20
024C A200  LDX #3500
025E SBOONO STA D000, X
0251 9DOOCY STA $D100, X
0254 SBOOD2 STA $D200, X
0257 3D0OD3 STA $0300,X
025A SBOODS STA $D400, X
025D 8DOODS STA $D500, X
0260 9DOODE STA $D600, X
0263 9p0OD7 STA $D700,X

0266 E8 INX
0267 DOE5  BNE s024L
0269 68 PLA
026A AA TAX
0268 68 PLA

026C 4CC3A8 JMP $A8CH

PROGRAM 4

10 REM INSERT MESSAGE ON CUE

20 DATA 72,152,72,172,63,2,185,9¢6,2,217

30 DATA 192,214 :REM SUPERBOARD 37,211
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40 DATA 208,12,136,208,245,104,104
50 DATA 169,128,160,2,76,195,168

DISASSEMBLY FOR PROGRAM 4

SOFTWARE

60 DATA 104,168,104,76,195,168 0240 48 PHA FOR
70 FOR X=576 TO 607 0241 <8 TYA
80 READ Q 0242 48 PHA

Video G
90 POKE X.4 0243 AC3F02 LDY $023F Thiee e:::;‘maa.oﬂ is llks the popuiar srcade paime. Tank Satile 1s @
100 NEXT 0246 B96002 LDA $0260,Y tank game for two to four. Trap! is an ennanced blockade style game.

" » Video G 2

110 ENPUT"KEYWORD ;AS 0249 DICOD6 CMP $D6CO.Y Three g;mme.s.. Gremiin Hunt 15 an arcade-style gama for one to three. Gun-
120 A=608 024C DOOC BNE $025A fight is & due! of mobile artlilery. indy is a raca gamae for one of two.

Ad ura: M od In §;
130 PDKE 575‘LEN(A3)_1 DQ’-{E 88 DEY An:?:elgure?l'\:':une'i\nB‘);(.!DSTaveyourshlpanayoumeﬂ fcom dastruction.
140 FOR X=1 TO LEN(A$) 024F DOF5  BNE $0246 Gungeon Chase
150 POKE A,ASC(MID$(AS,X, 1)) 0251 68 PLA A real-time video game where you axplore a iwenty level dungeon.
160 A=A+1:NEXT 0252 68 PLA ‘?\‘:;mg:n:;?.hﬂ‘lnl-gomoku is a machine language varsion of flve stones
170 INPUT”MESSAGE ”;A$ 0253 A980 LDA #$80 gomoky. Guble is a 3-D tic-tac-toe game. Both with graphics.
180 B$=CHR$ (10)+CHR$(13) 0255 A002 LDY #3502 SLl:mn'::IT;o.( at the ROMS in your machine to see wlha( makes BASIC
190 A$=BS+AS+BS+CHRS (0) 0257 4CC3A8 JMP $ASC3 Grarms 10 onderstand how they work OUr aassembler outputs unlgue aur
200 A=640 025A 68 PLA Hx_es which identify the addreasing mode being used, no other program has
210 FOR X=1 TO LEN (A$) this
220 POKE A, ISCRIDSCAS X, 1) e o B i o i sy i

240 POKE 4,64 :POKE 5,2

(0 1)

- O

025D 4CC3A8 JMP $ASC3

SOFTWARE FOR 0OSlI

C1 Shorthand
Uss only two keys to entar any one of the BASIC commands of keywords.

- Saves.much typing when entering programs. Writlen In machine language.

For all BASIC-In-ROM systems. Selected programa avallable on disk. Cotor
and sound on video games.
Send fof free catalog lising many more programs.
Orion Software Assoclates
147 Maln Street
Ossining, NY 10562

osi

We Have Over 100 High Quality Programs For Ohio Scientific Systems

ADVENTURES AND GAMES

Adventures - These interactive fantasies will fit
n BK! You give your computer plain anglish
commands 8s you try to survive.

ESCAPE FROM MARS

You awaken (n 8 spaceship on Mams. You're in
trouble but exploring the nearby Martian city
may save you.

DEATHSHIP
This is a cruise you won't forget - if you surveve 1t!

Adventures $14.95 Tepe or 54" Disk
$15.95 8" Dizk

STARFIGHTER $5.95

Realtime space wac with realistic wespons and 2
working instrument panel,

ALIEN INVADER 6.95 (7.98 for color and sound)

Rows of marching munching monsters march on

Now Monltor AOM $35.95. Gives BASIC in ROM -~

machines full edit features and more. Supports Video
Mods. Send for documaentation.

L

And lots, lots, lots moral

TEXT EDITORS FOR ALL SYSTEMS!!

These progrems allow the aditing of basic
program lines, All allow for insention, deletion,
and correction in the middla of slready amersd
lines. No more retyping.

C1P CURSQOR CONTROL (Text Editor) $9.95
Takes 186 bytes of RAM and adds. besides text
editing, one key instant screen clear.

C2P/C4P CURSOA $9.95

Takes 366 BYTES to sdd PET like cursor o

funetions. Enter or correct copy from any tocation
on the screen,

SUPERDISK $24.96 for 5 $26.96 for 8™

Has a text editor tor 65D plugs = great new
BEXEC*®, s renumberer, search, a varnable table
maker and Diskvu - lats of utility for the money.
We also have 25 data sheets svailable such as:

IMPLEMENTING THE SECAET SOUND PORT ON

earth. THE C1P $4.00
JIME TREK $9.95 HOW TO DO HIGH SPEED GRAPHICS (N BASIC
A real e Starntrek with good graphics. $4.00

HOW TO READ A LINE Of MICROSOFT $1.00

JOYSTICK (NSTRUCTIONS AND PLANS FOR
C1P $3.00 -

SAVING DATA ON TAPE $4.00
THE AARDVARK JOURNAL

R A tuterial bimonthly journal of how to erticles
$39.00

Our $1.00 catelog contains 5 free program listing, programming hints, lists of PEEK and POKE locations and ather stuff that 0S|
forgotl to mention and lots more programs like Modem Orivars, Terminal Programs, and Business Stuff.

Aardvark Technical Services 1690 Bolton, Walled Lake, M| 48088 (313) 669-3110



OUR UNIQUE DESIGN PHILOSOPHY

MORE is MORE

WE PACK MORE FEATURES ON EVERY BOARD

This multi-purpose expansion board provides memory expansion of up to 48K and includes
an EPROM programmer, two versatile Interface adapters, and a prototyping area.
DRAM PLUS is fully compatible with AIM, SYM, KIM (ASK) mlcrocomputers.

FEATURES

16 or 32K new generation dynamic RAM with all refresh
handted on the board and completely transparent to ASK
microcomputers. Memory addressable in independent 4K
segments placed on 4K boundaries.

Provisions provided for four ROMs or EPROMs - up to 16K
nonvolatile memory. EPROM Programmer for 2716/2516 2K
EPROMs, and 2732/3532 4K E£PROMs. EPROMs pro-
grammed under automatic voltage control.

2 Versatile interface adapters (VIAs) provide 40 /O lines
brought out to the edge connector, 4 timers, and 2 shift
registers. Prototype area provides space and support for the
addition of special circuits.

Requires only +5V at 1 amp and any voltage between + 12
and + 24 at 150 milliamps. -5V Is generated on board.

—DRAM PLUS—

BENEFITS

ASK microcomputers can handle more compiex software
tasks and store significantly more data. Added memory may
be contiguous with existing memory. Nonvotatile memory
further expands the use and application of microcomputers.

DRAM PLUS provides users all the hardware and software
required to produce EPROMSs.

The VIAs enables users to interface keyboards, printers, and
other devices to DRAM PLUS and/or the microcomputer.

The prototyping area enabies users to add memory write
protection, multiplex EPROM’s, or control other application
specific devices.

Your existing power supply is probably adequate to run
DRAM PLUS.

DEALER AND OEM QUANTITY DISCOUNTS AVAILABLE

DRAM PLUS: 18K RAM$285, 32K RAM-$395.

VIDEO PLUS II: Standard Board $295, Options: 4K RAM-$50, 6502 Stand-

alone Processor-$20. Communications Provision-$35.

The most versatile and complete Instant video expansion board for AIM, SYM, KIM (ASK) microcomputers. Includes many
unique video features plus general purpose and communications interfaces, 2K £PROM and up to 7K RAM.
With the 6502 microprocessor option, VIDEQ PLUS Il can function as a stand-alone terminal.

FEATURES

ASK VIDEC PLUS™ Software EPROM works with Monltors,
BASIC, Editors and observes all standard programming con-
ventions. Fast scrolling and flicker-free operation suppons
AIM keyboard, upper and lower case, or any ASCI! keyboard.
Software fully supports VIDEQ PLUS Il options.

EPROM character generators provide for 128 character set
with 2716 EPROM, or 256 character set with user furnished
2532. Programmable Character Size. Selective character
blank/unblank. Improved keyboard interface. Reverse Video.

Optional System Features are: 2K display RAM, 2K program
character generator, 8502 stand-alone processor, ACIA com-
munications provision.

—VIDEO PLUS lI—

BENEFITS

Instant video display capability. Simple cable connection
provides for easy Installation and immediate use: simply
“plug in and go”. Standard options are available to meet
user’s requirements for future major system improvements.

Display requirements may be tailored to meet actual
application requirements on an individuaf basis. User may
specify character set, helght, width and spacing in accord-
ance with specific application display and man/machine re-
quirements. 2000-4000 characters or limited, high resolution
graphic screen displays.

VIDEO PLUS Il supports major system enhancements which
can significantly extend user’s product life cycle. Any com-
bination of options may be specified. Additional capability
may be added ta meet changing application requirements or
planned product line improvements.

All prices shown are US and Canadlan only, and are exclusive of shipping charges and applicable taxes. Other improved products now available include:
MOTHER PLUS (), PROTO PLUS I, POWER A PLUS (I, and AIM PLUS II. For more information, contact:

Eiss .
28R ICOMPIERISY,

“—J 34 Chelmsford St., Chelmsftord, MA 01824

617/256-3649



OUR UNIQUE MARKETING PHILOSOPHY

MORE for LESS

WE PROVIDE PRODUCTS FOR COST-EFFECTIVE SOLUTIONS

A fully featured mother board with a standardized bus, full buffering, address decoding for adding up to 5 expansion boards to
AIM, SYM, KIM (ASK) microcomputers. MOTHER PLUS Il is also a microcomputer support board providing
connections for power, TTY, audio cassettes, and cassette control relays.

FEATURES

All address lines, data lines and control lines are buffered.
Address control manager resolves host/peripheral address
contention.

System /O is supported with connectors for TTY and audio
cassettes; relays to control two cassette recorders; Port A
and Port B socket; LED audio input monitor, and more.

Standard 44 pin edge connectors provide interconnection
for 5 expansion boards.

Large terminal strip provides GND, +5V, +12V, 1 user
defined voltage, and TTY {/O.

—MOTHER PLUS li—

BENEFITS

Address decoding and full buffering provides the necessary
interface to easily add boards to increase microcomputer
capabilities. No microcomputer hardware changes are re-
quired when boards are added via MOTHER PLUS II.

Simple switch settings prevent bus contention between the
microcomputer and expansion boards.

The standard bus eliminates cables and permits more com-
pact and efficient packaging.

The terminal strip simplifies connections and supports
special user requirements.

DEALER AND OEM QUANTITY DISCOUNTS AVAILABLE

MOTHER PLUS li:  $100.

PROTO PLUS II: Unassembled-§45, Assambied-$60.

This expansion board product provides for the efficient design, development, checkout, and interface of digital design
logic to AIM, SYM, KIM (ASK) microcomputers.

FEATURES

Full Size board with plated through holes and goild-plated
fingers. Triple pad geometry permits solder connectors as
well as wire wrap. Universal .1 grid pattern with GND and
+ 5V conveniently bussed throughout the board. Additional
patterns to permit quick insertion of a wide range of
discrete components, voltage regutators, 25 pin D" sub-
minature plug (RS 232}, common transistors, switches,
etcetera.

Standard Interface has circuits for address buffers, bi-
directional tri-state buffers, 8K bank address decoding, and
control signal buffers.

—PROTO PLUS IllI—

BENEFITS
Product development times are improved.

The PROTO PLUS Il board is designed to facilitate construc-
tion and assembly.

Engineers can now concentrate their efforts on new design
work as standard interface circuitry and components are
avallable as standard options. Time previously lost due to
long and sometimes costly order and delivery cycles is
avoided.

All prices shown are US and Canadian only, and are exclusive of shipping chargas and applicable taxes. Other Improved products now available include:
DRAM PLUS, VIDEO PLUS Il. POWER A PLUS Il, and AIM PLUS Il. For mors Information, comact:

I__ fH3 :
ROV ERISYY

34 Chalmstord St., Chelmsford, MA 01824

617/256-3649
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In this month's issue of Ohio Scientific's Small
Systems Journai, we are introducing a new word
processing software system—WP-3. The description,
though brief in comparison to the magnitude of the
system, will hopefully convey some of WP-3's tremen-
dous word processing power.

Two new Ohio Scientific game software
releases—2ZULU 9 and OSI INVADERS are also
described in this issue.

We are pleased to Include in this issue another
contributed software feature—PINBALL 2001. Our
thanks to Mr. Robert Wiebe for this contribution.

The final article this month is a piece originally
scheduled for the October issue of MICRO. It is a BASIC
routine for OS-65D V3.2 to increase file access effi-
ciency by up to a factor of 20.

As always, comment on article content is welcome.
Ohio Sclentific, Inc.
1333 South Chillicothe Road
Aurora, Ohto 44202

Introduction to WP-3

WP-3 is Ohlo Scientlific's latest word processing soft-
ware system. Before describing some of WP-3's specific
features, let’s briefly review a few general word process-
ing concepts.

Word processing is the automated manipulation of
text. This includes initial entry of text into a word
processing system, editing of previously entered text
and formatted printing of text. The text itself can be a
form letter, a technical manual or the chapters of a
book. Or it could be any other textual material that you
want to print without errors, or you wiil be printing a
number of times with minor revisions from one printing
to another.

There are three basic steps inveived in using a word
processing systam.

1. Entry of new text.

2. Editing or correcting previously entered text.

3. Output of previously entered text with format-
ting such as margin Justification and page
numbering.

The entry of new text into a word processing system
is roughly eguivalent to typing a draft of the material.
Then the new text is printed for review, proofread and
edited. The automatic features of the Word Processing
system provide for easily making changes and
automatically compensate for these changes at each
printing. For example, if you insert a new sentence or
paragraph, all text after the insertion is moved down and
page boundaries are readjusted appropriately. Since
most word processing printers print 500 or more words
per minute, each printout is produced quickly and also
takes littie operator assistance.

Another concept implied in a word processing soft-
warea system is the ability to permanently store entered
text in a machine readable form. Under WP-3 text may
either be stored on floppy diskettes or on a hard disk
(CD-23, CD-74, stc.).

\_

Using WP-3 the actual storage and retrieval of text
data is done via named flies. This means that blocks of
text may be conveniently referred to by common names
which have a connection to their content. Some
examples could be “CHAPT1", “"CHAPT2", “AFORM",
“L ETTER”, “RESUME", etc.

Edifing Features of WP-3

WP-3 has several features which greatly simplify entry
and editing of text. For example, upon entry of text infor-
mation, all typing may be done without concern for line
length. The word processor automatically inserts all
proper line terminations for easy readability on the CRT
terminal.

The easiest way to demonstrate the fundamental
features of WP-3 is by describing a simple sesslon with
the software.

Your first step is to initialize the text workspace. This
is done with the “'I” command followed by a “YES"
response to “INIZ?". (This two-step procedure helps
protect against unintentional initialization.)

After initialization, you type “NEW" and enter text by
merely starting to type:

It was a dark and stormy night. The wind whipped
mercilessly at the sails and the howling of the
wolves on the tundra touched him to the marrow.

Upon exiting the text entry mode, you may return to
the top of the text file with the AGAIN command. The
text may then be reviewed simply by stepping through it
by typing carriage returns (or down-arrows). As each line
appears on the terminal, the cursor Is positioned at the
beginning of the line. At this time you may either edit the
line or step onto the next Jine.

After reviewing the text, you wili probably notice that
it doesn’t make much sense. “Howling wolves on the
tundra" while at sea appears to be ridiculous. Either the
“salls” or the "wolves on the tundra’ have to go.

You have severa! options of how to change your text.
The first might be simply to remove the phrase “of the
wolves on the tundra” from the body of the text. This is
accomplished by inserting “‘markers” into the text at the
beginning and at the end of the offending phrase. These
markers appear In the text file as blinking vertical lines.
The command DELETE will remove all characters
between the markers.

Another option is to enter the line in question, delete
characters and insert new characters into the line, This
s done by stepping to the lins, “tabbing" to the
character and then removing it. The word "salls” could
be removed, for example, and the word “igloo” typed in.

As a final option, a block of text could simply be
changed to other text by using the CHANGE cormmand.
You could simply type CHANGE *sails”, “flimsy cabin
walls”. This would replace the word “sails” with the
phrase “flimsy cabin walls”.

There are several other editing commands that are
extremely useful. Unfortunately, they don’t lend
themselves very well to our simple example, so a
description will have to suffice.

Call 1-800-6850 TOLL FREE
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LIST

ZTGZAG

LINE PRINTER

XTRA OFF
ADD SPACES BETWEEN WORDS
TO RIGHT JUSTITY

XTRA OFF
RAGGED EDGF TO LIMITED RIGUT
MARGIN

SERTIAL WORD
PROCESSING
PRINTER

XTRA ON XTRA ON

NOT ALLOWED NOT ALLOWED
LIST ZIGZAG
XTRA OTF XTRA OFF

ADD SPACES BETWEEN WORDS
TO RIGHT JUSTIFY

RAGGED EDGE TO LIMITED RIGHT
MARGIN

XTRA ON
FINELY GRADUATED SPACING BETWEEN
WORDS AND LETTERS TO RIGHT JUSTIFY

XTRA ON

SAME AS XTRA OFF

LIST

ZI1GZAG

PARALLEL WORD
PROCESSING
PRINTER

XTRA OFF
FINELY GRADUATED SPACING BETWEEN
WORDS AND LETTERS TO RIGHT JUSTIFY

XTRA OFT
RAGGED EDGE TO LIMITED RIGHT
MARG IN

XTRA ON
SAME AS XTRA OFF WITH ADDITIONAL
PROPORTIONAL CHARACTER SPACING

XTRA ON
SAME AS XTRA OFF WITH ADDITIONAL
PROPORTIONAL CHARACTER SPACING

Figure 1:

WP-3 Output Format Table

The FIND command will find the first occurrence of
specified text. All remaining occurrences may be
located by re-commanding FIND with no new text
specification.

The MOVE and TRANSFER commands manipulate
the location of blocks of text. A block of text may be
moved by first defining its stant and end with markers
(described previously) and then locating where the text
should be moved to with the cursor. That is, the marked
text will be moved such that it will immediately follow
the current cursor location. The TRANSFER command
works the same way, but leaves a copy of the text at its
original location.

Output-Formatting Features of WP-3

After the entry of your text is complete, you will
undoubtedly want some sort of permanent copy of your
work. WP-3 supports thres types of printed outpu!:

Lineprinter {Centronix-type interface)
Serlal Word Processing Printer
Paralisl Word Processing Printer

This Is, of course, in addition to the standard CRT
terminal output,

There are two basic output formatting commands.
They are LIST and ZIGZAG. LIST outputs lines of
uniform length while ZIGZAG outputs lines with ‘‘rag-
ged" right margins. Each of these commands require a
width parameter. LIST (width) defines the maximum line
length. Parameters for page numbers, output device,
etc., are optional.

Another pair of commands, XTRA ON ang XTRA OFF
controls the proportional spacing formatting of ths
output when used with a serial or parallel word proces-
sing printer.

The command HYPHENATE (count) allows automatic
nyphenation of words at the end of lines after (count)
characters in the word. HYPRENATE may be used with
either LIST or ZIGZAG.

The chart in Figure 1 describes the various outputting
optlons versus output device.

There arg aiso several commands which allow control
of the {ines per page, spacing between lines, hotd output
at end of page, stc.

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

/
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A unique feature in the output formatting routine is
the “embedded command” ACGEPT. When this
command code has been “embedded’ into your normat
text and s found during a UIST or ZIGZAG output, the
printing stops and waits for an input from the terminal.
Upon completion of terminal input, whatever you have
typed In is printed before continuation of the standard
printed text.

A number of other commands may be “‘embedded”
into your normal text to control WP-3's output format-
ting. These include command codes for indentation,
tabination, pagination, skip specified lines, underiine,
etcetera. With ali these commands, the action is taken
without printing the “embedded” command code.

Of necessity, this has been a very brief description of
a few of WP-3's many features. You should contact your
nearest Ohio Scientific dealer for further details concer-
ning WP-3 and the recommended system configuration
to fully utilize this powerful word processing package.

O8I Invaders and Zulu 9

OS! offers nearly one-hundred programs for its
personal computer line. This range from battieship to
tanks; including action games (like bomber and hectic),
sports simulations (like bowling and golf), card games
(spaces and hearts, for instance), strategy games (try
Othello or chess) and arcade-type games. This month
we will highlight two of the arcade-type games: Zulu and
O8I Invaders.

Zulu 9, written in assembler, is a unique rendition of
the interstellar pursuit theme made popular by the
movie Star Wars. You are given the controls of a power-
ful star ship—your objective Is to destroy as many
invading alien ships as possible without running out of
energy. On the disk version your controis consist of two
joysticks to steer, accelerate, decelerate and fire your
lasers. At the start of the game you have to choose your
handicap (25 for beginners, 0 for experts), vertical
retrace option (this selects optimum video display for
color televisions) and whether or not collisions with
invading space craft are aliowed.

You will begin with 100% energy at speed 10. Speeds
from 1-10 deplete your fuel and from 11-20 replenish the
fuel supplies. The faster you go, the harder the incoming
crafts are to destroy. The screen depicts your view of
space from the cockpit of your star ship. The direction
controls act like the control stick of an airplane. As you
fly through the stars you will find that the alien’s shields
protect him from all hits except to the center of his
ship—your shots have to be rignt *‘on target”. Another
interesting feature, your speed relative to the alien
vessel, will determine whether he’'s getting closer or
further away.

Zulu 9 is available on GD-8 with three other games for
disk machines, black and white and color compatibie
with built-in DAC sound effects for $35.00. The cassette
version, which costs $9.00, is a 4K black and white
program and does not require joysticks.

0S| Invaders is a new release. Starting with three
turrets, fire your laser cannon at the hoargd of alien
invaders as they relentlessly march across the screen

coming closer and closer, constantly dropping bombs
on you and your shields. This popular game (written in
assembier) offers 15 levels of play from slow to very,
very fast. Each time you ciear the screen you will get
another turret (up to nine maximum) but it gets harder
because the invaders come faster each time and the
fewer you can see, the faster they go!

This is a one player game that Is played from the
keyboard. Current score, turret count, and high score
are constantly displayed. Disk versions store the high
score for each level {cassettes do not). The cassette
costs $19.00, runs in BK on C1P's, C4P's and C8F's (pro-
gram does not use colar or sound). The disk is available
for G1P's, C4P's and C8P’s for $29.00.

Pinball 2001

Many users of Ohio Scientific’s personal computers
submit programs for our consideration. This one was
authored by Mr. Robert Wiebe of Canada. The Instruc-
tions are self-contained and complete. This is easily
converted to BASIC-in-ROM machines by modifying
(ines 160, 161 and 2455. The POKEs contained in those
lines may be new to some readers: POKE 9770,0
disables the scroll and POKE 9770,64 restores it.

Some interesting visual effects can be produced by
experimenting with these POKESs. Try the following for
starters:

10 FOR SC =1 TO 30::NEXT:A =9770
20 FORI =0 TO 255:POKE A I:2"*":NEXT
30 POKE A,64

Remember to POKE 9770,64 when you are done ex-
perimenting with various STEP rates in line 20.

1@ REM PINBALL 2001

20 INPUT"Do wou want instructions (Y/N>™:fAs$

2% IF LEFT$(AS, 1)>=“r~TREN23E0

3@ FORX21703@: PRINT:NEXT

48 FORX=OTQ4I: POKEX+S3514, 155: POKEX~54986. 154: NEXT

68 FORX=54818T0S44€68TEP64: POKER, 136 PUKEX+S9, 137 NEWT
7 FORX=S3S88TOSADBAISTEPES: FOKEX. 169: POKEX+1, 36 NEXT
75 FORX=S3SLITOSIIVLSTEPSEI: POKER, 17@: POKEX~1, 36- NEXT
53 FORX=34309T03S@3@STEPE3: POKEX, 17@: POKEX+1. 96 NEXT
85 FORX=SA€48TOT4B27STEPE3: POKEX, 189: POKEX+64, 96 NEXT
9@ FORX®S43I3RTOSIYSISTEPSS: POREX, 169 POKEX-1, §6: NEXT
9% FORX=33ISGBTOY3716STEPL4: POKEX, 233: PAKER 23, 233: NEXT
10@ FORXaSI721T0%3849ISTEPEA: POXEX, 14T POKEX+1, L36 POKEK+E, 143
105 POKEX+7. 136: POKEX 412, 143: POKEX+13, 13&: NEXY

410 FORX=34399T0346@4STEPLS POKEX, 19@: POKEX+4. 6. NEXT
115 FORX=S4755T0%4757: POKEX, 1201 POKEX+39, 129 NEXT

120 FORX=S4674TQ%4678: READA: POKEX, A: POKEX +23., A: NEXT
121 Q=425

128 A®B4110: Be3: FORX=4Y03: FORY=BTOB: POKEA~Y, G: NEXTY. A=R+63
130 B®B+2:NEXTX: A=f-&4

135 FORX=1T03: A=<A+63. BaB-2: FORY=BTOR  POKEAeY. (' NEXTY, X
148 AS$=CHR$(13): PRINTSPCK63)>AS, . POKESS5167, 32

145 A=53961 FORX=QTD7: POKEXwA, 4: POKEX+A438, 4 NEXY

158 FORX=1701@: READA: READE PGKEA+54154. 8. POKEA+34196, B
155 NEXT

160 POKEZ@73, 96: A=5729&

161 PUOKES778.0

165 8=6

2@@ B=@-1:PRINTTAS(477"BALLS: “B: IFBadTHENZYR@

281 PRINTTAB(22)"Hit (SPRCE> for ball"

282 PRINTTAB(9)"SCORE- "5

205 F=8: FORX=54992T053@23. POKEX, 154: NEXT

24@ FORXw1TOS®: IFPEEK(S7088)316THEN2ZE

211 POKER. 2: NEXT

215 PRINTSPC(6@). PRINY

216 FORX=4T0200: NEXTX: GOTo2ed

220 PRINTSPCC4@): PRINT

330 POKES3511,32:C=33820:0=-1

240 FORX=1TQ3I4L: C=C+D: POKEC, 226 POKEC1, 32  NEXT

286 POXES3IS4d, 232: FORX=LTOINT(RNDCCOI=19>1)

288 C=Ce1i:POKEC, 226 POKEC-1, 32. NEXT

270 D=63: POKEA. 1

300 P=PEEK(R): IFPCZORP> 7THEN$ODB

381 IFFeiTHEN48Q

382 FLai84:F=1

T@S IFP=7THEN3?S

Call 1-800-8850 TOLL FREE
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XFPe3THENI2Y
FORFF=33R@7TO0S4952STEP~L: PDKEFF, FL, GOSUB4@0B NEXT
FORFF=34392T035Ba@7: POKEFF, 154: GOSUB4Q@R: REXT F=0: GOTOSB9
FORFF=330A8T033B23: POKEFF, FL- COSUB48@ NEXTFF
FORFF253@23TNS5088STEP-1  POKEFF, 134 . GOSUB48@ NEXT

Fm=@: COTO3eQ

IFF=1THENRETURN

GOTO3RR

Fiw330@7: F2mF1+1: FORFF=@T013 POKEF1-FFf.FL FOKEF2<FF.FL
GOSYB4@0: NEXT

FORFF=18TO@STEP-1- POKEFL-FF, 154 POKEF2¢Ff . £34- GOSUB4@A: NEXT

& Fmo: GQYO3e8

C=C+D IFFEEK<CI<D>3I2THENP=PEEK"C> C=C-D GOTO300@

X=RNDC(25: IFX>. STHENX=E4
IFXC STHENXa=64
POKEC, 226 POKEC-D. 32
DC=0C »1: TIFDCCOLBTHENS 40

322 pC=8

43a
d4e
469
320
Se1
303

IFPEEK(C+X)>(DIZTHENSG 4D

CmCeX POKEC, 226: POKEC-H, 32

IFF=4THENRETURN

GOTO3ee

IFPw154 THENPQOKEC. 32: GOTO200
IFP=128THENCH=C~128: POKEC, 226: POKEL+128, 32: D==D: (AOT0482
IFPCOFLTHENS4E

$1@ X=RNDC(A>: IFXS. STHENXa1

518

IFXD. STHERX=-1

S20 C=CeX: POKEC, 226 POKEC-X, 32

338
333

IFD=63THEND=-63: GOT04088
IFOa65THEND=~-63. COTO4090

$40 SmEeP: PRINTTAB(9)>"SCORE: “S: IFPCL360RP=AISTHENS4S
841 GOTO60@

T3
3%@
335
Jee
508
803
4106
813
2809
2010
20ze
a4ee
2401
2402
24:@
2448
2429
2421
24328
2448
2444
24359
2433
2468
2%89
2823
25190
2524
2338
2540
235e
2560
2570
2530
25%8
2608
2610
2620
&30
2648

IFD=63THEND=-63: GOT0400
IFO=—63THEND=¢3 GOTO400
IFD=—63THENDa§3: GOT040O
IFD=63THEND=-&5: GOT0480

IFD=&STHEND=63. COTO400

IFD=-43THEND=-63: GOTO4@8

IFD=63THEND=&3: GOTO488

TFD=—63THERD=-65: GOT04080
DRTASB, 42, 42, 42, 41
OATARG, 221, &, 222, 64, 140, 65, 139,120, 140, 129, 139. £92. £40. 193
OATAL3Y, 256, 228, 237, 223
88="VOUR SCORE: "«S5TRE(S) . BBwI2-INT(LEN(BE)/2)
FPRINTSPCC6B)D
PRINT
PRINTTAEGCBEIBS
PRINTTABCL9)> “HIT C(SPACE> YO PLAY AGAIN"
FORX=1T04156A: NEXY: PRINTSPC(6@): FORX=1T0380: NEXY
PRINT
PRINTTABL LB “HIT (RETURND> TO ENO THE GAME"
FORR={TO41508: NEXT: PRINTSPC(60): FORK=1T0O30@: NEXT
PRINT
POKER, 233: BB=PEEK(A) . IFBBmA7THENCLEAR: RESTORE: GOTU4@
IFBB=9THENPOKES77@, 64: RUN"SEXEC+
GOYC2418
FORX=1TO11: PRINT NEXT- PRINTTABCZ8) "PINBALL 2081°
FRINT- PRINT PRINT
PRINT"It 1x a 2impld® game of Pinball in which you consrol®
FRINY" the flippers and the computdr controls the ball. “
PRINT
PRINT“To contrnl the lef4t hand padole use the leit {3HIFT>"
PRINT"To zontrol the right gaddls use the right (SHIFTO>"

PRINT"To use both paddlex at the same time use both {(SHIFTSH"

PRINT"at the same tima (hold them both dound. "

PRINT: PRINT  FRINT

FRINT"Everything else you need to knouw s written into the
FRINT"program, 30 pust follow Lt’s instructions and youll™
PRINT"be o k. ": PRINT PRINY

FORX=1T03: PRINT. NERY

PRINT"PRERS <¥> FOLLOWED BY (RETURND "  INPUTAS

GOT035

)

Cne of the many extensions to BASIC in 08-650 is the
DISK GET command which is used in conjunction with
random access data files. The effect of the command is
this: one track of data is loaded into RAM and the
memory /O pointers are set to the beginning of the
record which was requested. Unfortunately, if the record
you request is already In RAM, the track will still be
reread when the DISK GET is encountered. Hence,
sasquential or nearly-sequential access of random fliles
can pecome very time consuming.

0S-65D V3.0 'DISK GET* Subroutine

This subroutine allows for sequential access to
random files at a speed comparabie to strictly sequen-
tial files. The PEEKs and POKEs used, as well as the
DISK GET command itself, are listed in the OS-65D
User's Guide, page 8. The operation of the subroutine is
as follows:

1. Open the file as wusval—DISK

OPEN,6.filename.

2 . Setthe record size as usual. (The record size
will default to 128 bytes.)

3. Set the variable RN to the number of the
record you wish to access.

4, GOSUB10000—Transfer control to the DISK
GET subroutine.

5. Repeat 3-4 as desired.

6 . Close the file as usual—DISK CLOSE,6.

The subroutine differs from the actual DISK GET
command in the following respects:

1. Noredundant disk reads are executed, that
is, if records 5 and 7 are on the same track,
that track will be read only once if both
records are requested sequentially.

2. ADISK GET which requires another track to
be read wlill involve a DISK PUT operation if
any information currently in the buffer has
been altered.

This subroutine is designed as an aid to home users
of Ohlo Scientific machines. Although this routine has
been thoroughly tested, it is not suggested for use by
the beginning computer enthusiast. It is strongly recom-
mended that the user become familiar with standard
data file technigues before moving on to this usefui -ex-
tension.

100800 DEF FNRCXI=19®INT(X/18)+X-164INTX/ 162

189918 DEF FNB(X)=18#INT (X/19) +X=13%INT (/142

18028 TR=INT(RN/PEEK(128423)

19830 IF FMA(TR+FNBCPEEK (3392) ) )=PEEK(SFI4) THEN 19968

10049 IF PEEK(2865) THEN DISK PUT

19859 DISK GET, RN : RETURN

19969 RA=(RN-TRHPEEK (128425 )+ (2"PEEK(12076) ) +PEEK(3998) +PEEK (33931236
16879 AH=INT(RA/236) : AL=RA-RH*256

18080 POKE 9132, AL : POKE S433,AH : POKE 3133, ARL

POKE 91438, AH : RETURN

OHIO SCIENTIFIC 133 Chillicothe Road e (216)831-5800




American Data, Inc.

The world’s largest distributor of
Ohio Scientific, Inc. Microcomputer Systems

ANNOUNCES

That OSI| has appointed American Data as the exclusive
distributor of Ohio Scientific products for Europe including the
United Kingdom, Benelux, France, West Germany, Austria,
Switzerland, Denmark, ltaly, Spain, Portugal, Greece, Turkey,
and Iceland.

Dealer inquiries invited. Contact Barbara Hall, 352-23-172,
Luxembourg or David O’'Brien, American Data (301) 840-9540
Telex 64405 (USA).

— — -

WP-6502

a very fine word processor

s s

All ABOUT
osli
BASIC-IN-ROM

BASIC and MONITOR Referencs Manual

Aardvark Journal. "It Is the book you were hop-
ing was packed with your computer at the factory."

PEEK-65. . . . goes far snough. . . to hold the in-
terest of advanced programmers . . .”

All statements and commands are explained. Loops.
Arrays. Bugs. Tapes. BASIC, Auto-load and
homemads.

USR(X). Fioating Point. Variabie tables. Binary Struc-
ture of Source Code. Maps of pages $00, 01, 02, FE,
FF. Location of routines end $A0 — BF.

From your OSI| deater or software house or send fOl“ 'm Emﬂ

chack to me, $8.95 postpaid. (COD $1.10 extra)

Tape (C1.C2.C4) ..... §75 B8*650 & 65U ..... 125
5" Disk (C1,C2.C4) ... 875 Descriptive
E. H. Carlson 8" Disk for 650 ...... $75 Brochure ........ FREE

3872 Railelgh Drive
Okemos, MI 48884

Dwo Quong Fok Lok Sow
23 East 20th Street

New York City, New York 10003
(212685-2188
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A Versatile Hi-Res Function Plotter
for the ATARI 400 and 800

The ATARI offers many possibilities with its col-
or graphics. The discussion and program pro-
vide a starting point for understanding and

utilizing these potentials.

N e S S S e e a2 e e o o a o

In the September 1380 Issue of
MICRO (28:39) | presented a pro-
gram for the APPLE Il which plotted
an infinity of trigonometric func-
tions (and other functions as well) in
the Hi-Res mode. Not long after |
developed that program | obtained
the new ATARI 400 computer. { was
immediately impressed by the
sophisticated graphics routines
contained in ATAR! BASIC and |
decided to see how well some of my
APPLE |l graphics programs would
transiate into ATARI BASIC. The
answer Is ... very well, thank you!

White APPLE Il has three screen
modes (lext, Lo-Res graphics, and
Ri-Res graphics) the ATARI has nine
screen modes and each has a
greater number of permutations
than does the APPLE Il. This does
not come completely unfettered by
problems, for getting the graphic
capability out of the ATARI machine
is much more complicated than with
the APPLE II. After telling it which of
the two graphic modes you're in-
terested in, APPLE asks only what
color to plot and where to plot it.
ATARI is interested In these things,
and also the color of the

background, the color of the border
outside the graphics window, and
the luminance, or brightness, value
of the plot, the background, and the
border. And ATARI offers you not
two grades of resolution, but four!

For comparison, see figure 1.

Since the ATARI 400 comes with
only 8K of RAM it soes not have
enough available memory to sup-
port the GR.8 mode. So, my first
translation from APPLE |l Hi-Res
graphics was to the substantlally
lower resolution of ATARI GR.7
mode. The conversion turned out to
be quite sasy and is contained in the
listing. Lines 100 through 250 set
the graphics parameters and, as set,
wiil display the graph in orange
(white, on biack and white screens)
on a black background. Change line
210 to Setcolor 2, 12, 4 and line 250
to Setcolor 4, 12, 4 and you will print
the graph against a pleasant green
background. Tough to do on an
APPLE, easy to do on an ATARL.

| find the results of this lower
resolution plot to be quite accep-
table. Highly complex waveforms

David P. Allen
19 Damon Road
Scituate, MA 02066

can get badly muddled up at times,
but changlng fine 50 to expand the
muddled area can reveal the
covered up detail. For example, if a
1- 1o 360-degree ptot is inconclusive
in the 45- to 60-degree range, then
substitute 45 for 1 and 60 for 360 in
line 50, and run the program again.
This will cause the area in question
to be expanded across the entire
screean.

You can have greater resolution
by stepping at rates of 1 or less in
line 2100.

After this first translation | ac-
quired an ATARI 800 computer with
48K of memory so | decided to see
what would happen with a GR.8 ver-
sion of this program. It comes off
very well and, of course, has much
higher resolution to offer than
APPLE's Hi-Res mode. We are
limited in the GR.8 mode to only two
colors, namsly white and something
else for the background, but | do not
fing this to be particularly restric-
ting. With more points to plot it
takes more time, but much greater
detail can be obtained, especially
with the magnification techniques
described above.

APPLE Il

Mode

GR
HGR

ATARI
Rasolution Mode Resolution
40 x 48 GR.3 40 x 24
280 x 192 GR.4 (or 5) 80 x 48
GR.6 (or 7) 160 x 96
GR.8 320 x 192
Figure 1
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Here are the program listings for
the function plotting program in
modes GR.7 and GR.8. The GR.8 ver-
sion can be used with the ATARI 400
only if it is equipped with the ac-
cessory 8K memory, which makes
the 400 a 16K machine.

So try these out on your ATARI
machines. Eliminate the REM
statements and save vast amounts
of memory. Try fooling around with
For... Next loops around line 2900
and get an integrated plot with
variable changes. Lots of things are
possible here. Have fun!

David Allen’s publications In-
clude Television System Design for
the United States Alr Force. As a
contributing editor to Video
Magazine, he writes both articles
and a monthly production column.

1 REM FUNCTION PLOTTER FROGRAM 1148 REM

2 REM BY DAVID P. ALLEN 1156 REM

3 REM ATART FLOATING POINT BRSIC 2688 F=0:(=D

4 REM COPYRIGHT {C) 1968. 2016 REM

S REM 28260 REN

6 REM THIS PROGRAM PLOTS A 2038 REM START PLOTTIMNG

7 REM CURVE FOR ANY EXPRESS- 2048 REM

8 REM ION AS A FUNCTION OF 2858 REM

9 REM INCREASING ANGLE FROM 2860 REM CHANGE STEP FOR MORE
18 REM 1 TD 260 DEGREES. 2061 REM OR LES° RESOLUTION.

11 REM CHANGE LINE =960 2862 REM IF R1» R2 THEN STEP
12 REM TO & FUNCTION YOU WISH 2063 REM MUST BE NEGATIVE

13 REM TO PLOT. 2064 REM (FRECEDRD BY A MINUS
14 REM 2065 REM SIGNX.

15 REM 2866 REM

4@ REM ESTABLISH GRAPH STRRTING 2867 REM

41 REM AND ENDING POINTS. 2180 FOR I=Rl TO R2 STEF 3

42 RENM 2118 REM

43 REM 2128 REN

o8 R1=1:R2=360 2138 REM NEXT THREE STEFS ESTABLISH
88 REM 2148 REM HORIZONTAL SCALE.

89 REM 2159 REM

98 REM SET GRAPHIC PARAIMATERS 2168 REM

21 REM 2200 IF ABSCR1)>=ABSCRE) THEN R=ABS(K1)
92 REM 2360 IF ABS(EZ1>=RBS(F1» THEN R=ABS(RZD
180 GRAPHICS 7 2480 IF =0 THEN S=138/F:(=1
268 COLOR 1 2388 R=1:Y=9

218 SETCOLOR 2,8,8 2358 RENM

250 SETCOLOR 4.8.0 2351 REM

268 RENM 2352 REM COWVERT DEGREES TO
269 REM 2533 REM RADIANS.

270 REM PLOT GRAFH AXIS 2354 REN

271 REM 2335 REM

272 ReN 2608 XN=X%3. 14159180

300 PLOT 1,1:DRAWTO 1,89 2638 REM

408 PLOT 1,48:DRANTO 157,40 2651 REM

580 FOR 1=8 TO 89 STEP 18 2652 REM PREVENTS CRASHING WHEN
660 FLOT 1,I:DRANTD 3.1 2653 REM W = 8.

708 NeXT 1 2654 REl

808 FOR I=1 TO 158 STEF 35 2635 REM

580 PLOT I,38:DRANTO 1,42 2868 IF X=8 THEN X=1.8€E-B5

1888 MNEXT [ 28508 REM

1168 REM 2851 RENM

1119 REM 2852 REM NEXT LIME DESCRIBES
1120 REM SET FLAGS FOR FIRST FLOT 2853 REM FUNCTION TO BE FLOTTED.
1130 REM AND SCALE. 2854 ReM

MICRO -- The 6502 Journal

November 19280



255
2308
3806
3189
2198
3151
3152
3153
3159
J2ed
3259
391
2052
3253
3254
3380
3359
3351
3352
2333
3354
3359
3408
3450
3451
3452
3453
2454
3580
2680
3788
3758
3751
3752
3753
3754
3755
3756
28u8
2980
Sepi
Stud
S2pe
530
5489

\

2

3 RE
4 RE
SR
&
14
B

m
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REM
P1=STHE & QLD #eg )
Y=Y+l
=N
REN
REM
REN SCALES K
REM
RE
R=Ixg
REHM
REN
REM RELATES PLOT TO X AXIS.
RENM
REH
Y=="{+48
REN
RENM
REM SUBROUTINE PREUVENTS
REM OFF-SCALE CRASHING.
REM
REM
30SUE SBuB
RENM
REM
REM PLOTS FIRST FOINT.
REM
REM
IF F=B THEM FLOT X.Y:F=1
DRAETD K.Y
NEXT 1
REM
REM
REIM DISFLAYS EQURTION OF
REM FLUTTED FUNCTION BENERTH
REM GRAPHIC DISFLAY.
REM
REN
LIST 2%
END
IF %<8 THEM X=9
IF ¥>158 THEN %=138
IF '8 THEN V=8
IF >80 THEM V=88
TURH

REM FUNCTION PLOTTER PROGRAM
REM BY DAUID P. ALLEN

M RTARI FLOATING FOINT BASIC
M COPYRIGHT ¢C3 1988.

N

REM TRIS PROGRAM PLOTS A

REM CURVE FOR ANY EXFRESS-

RE!M ION AS R FUNCTION OF

9 RENM INCREASING ANGLE FRON

19 REM 1 TO 368 DEGREES.

11 REN CHAMGE LINE 2998

12 REM TD A FUNCTION YOU WISH
13 REM TO FLOT.

14 REN

15 REM

48 REM ESTRELISH GRAPH STARTING
41 REM AND ENDING FOINTS.

42 REM

43 REM

58 R1=1:R2=3¢c8

88 REM

69 REM

99 REM SET GRAPHIC FARAMATERS
31 REM

92 REM

188 GRAPHICS 8
208 COLOR 3
258 SETCOLOR 1.1,
251 SETCOLOR 2,8,
232 SETCOLOR 4.9,
268 REM

268 REM

278 REM FLOT GRAPH AXIS

271 REN

ere Ken

360 PLOT 1,1:DRANTO 1,168

489 FLOT 1,80:DRAWTU 214,50

588 FOR I=0 TO i@ STEF =B

688 FLOT 1,]1:DRANTO 6,1

788 NEXT 1

886 FOR [=9 TO 3ie STEF /9

W8 PLOT 1,76:DRANTD 1,84

1868 NEXT 1

118d REM

1118 REM

1120 REM SET FLAGS FOR FIRST PLOT
1120 REM AND SCALE.

1148 REM

1158 REN

2000 F=8:G=0

2018 REM

20209 REM

2830 REM START PLOTTING

2048 REM

2058 REM

2863 REM CHANGE STEP FOR NMORE
2061 REM OR LESS RESOLUTION.

2062 REM IF Ri> R2 THEN STEF

2862 REM MUST BE NEGATIUE

2064 REM (PRECEDED BY A MINUS
2085 REM SitM).

2866 REM
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2867 REN 3153 REM

2169 FOR I=Ri TO R2 STEF 3 3154 REH

2118 REN 3288 X=I¥S

2120 REN 3258 REM

212 RERM RHEXT THREE Sighs BESIHBLIZH 3251 ReM

2159 REN HORIZGHTRL SCRLE. 3252 REM RELATES PLOT TO X RXIS.
2158 REN 3253 M

2ied REM 3234 REM

2200 1F FABS(R1)>=ABS(RZ) THEN R=ES(R1)D 3383 Y=-1+89

2308 IF ABSCR2)>=ABS(RI1) THEN R=ABS(RZ) 3358 REM

2400 IF =9 THEM S=316/R-L=1 3351 REM

2588 #=1:Y=0 3352 REM SUBROUTINE PREVENTS
2308 REM 3353 REM DFF-SCALE CRASHING.
2391 REN 3354 RN

2552 REM CONUVERT DEGREES TO 3355 REN

2553 REM RADIANS. 3408 GUSUB S90y

2354 REM 3438 REM

2333 RN 3451 REh

2608 X=X43.14155-180 3452 REM PLOTS FIRST POINT.
2699 REN 3453 RN

2631 REM 3434 REM

2652 REM FREVENTS CRASHING WHEM 3580 IF F=0 THEN PLOT X,Y:F=1
2653 RENM X = 8. 3688 DRAWTO X, Y

2634 REM 3788 MNEXT 1

2635 REM 3759 RE

Z88B IF %=8 THEM X=1.0&-90 3751 REM

283¢ R 3752 REM DISFLAYS EGUATIOR OF
2851 REM 3753 REM PLOTTED FUNCTION BENEATH
2852 REM NEXT LINE DESCRIBES 3754 REM GRAPHIC DISFLAY.
2852 REM FUNCTION TO BE PLOTTED. 3735 RE

2854 REM 3756 REN

2835 REM 3888 LIST zSud

2969 7 1=SINCRKCDS Rn2 ) 3960 END

3868 Y=Y+Y1 5808 IF <D THEN =9

3180 Y=Y%29 5188 IF #»31€6 THEN »=3l6
3159 REN 5208 1F W<8 THEN Y=8

3131 REM 53680 IF Y»168 THEM Y=16d
2152 REM SCALES X 5408 RETURM

OHIO SCIENTIFIC USERS

SOFTWARE — GAME AND UTILITY PROGRAMS FOR AS LOW AS $1.00. ALL
WITH LISTINGS AND COMPLETE DOCUMENTATION. E

KITS —- UPDATE YOUR CCMPUTER TO PLAY MUSIC, INCREASE OPERATING
SPEED, HIGH RESOLUTION GRAPRICS AND MUCH MORE. KITSINCLUDE o 1
PARTS AND COMPLETE ASSEMBLY INSTRUCTIONS. LOW AS $3.00. 1 o

OUR 5$1.00 CATALOG INCLUDES 0S| PROGRAMMING TIPS PLUS DESCRIPTIONS
OF AVAILABLE PROGRAMS AND KITS.

MITTENDORF ENGINEERING 905 VILLA NUEVA DR. LITCHFIELD PARK,AZ 85340
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Up From the Basements

by Jetf Beamsley

Though this column is being written in the heat of late
summer, it will appear in late fall. For those of you who
own department stores, late fall is just before that joyful
time of uncontrolied consumption called Christmas.
This will also be the first Christmas that the mass
marketers wili be involved in personal computers in a
big way. In the thick of it, of course, is Ohio Scientific.

Large retailers have not had very pleasant ex-
perlences with home computers. Sears Roebuck and
Co. made several tentative attempts to sell machines.
Its latest liason was with Atari. At last report, Sears had
pulled the Atari machines out of its stores because of
the problems store personnei had selling and sup-
porting the machines. Sears has since set up a special
training program to educate its salespeople in the finer
points of computer marketing. All of the retail computer
stores had a chortle over that. But Sears and others did
not get to be large multi-million dollar corporations by
making silty mistakes. Where there is a dollar bill, there
is a way.

Working under that philosophy, Ohio Sclentific and
Montgomery Ward & Co. have devised a solution to the
problem. Their solution takes advantage of the “client
store" philosophy used to justify the insurance booths,
optical centers, restaurants, and specialty shops pres-
ent in many department stores. These actlvities are not
owned by the store. The operators rent the floor space
for some percentage of the gross and provide the fur-
niture and personnel. This same approach wlith staff
and financing from local distributors and dealers will be
producing Ohio Scientific computer shops in Ward’s
stores all over the country from now through Christmas,

Montgomery Ward is just the beginning, though.
Every corporate president and his accountant read of
the 650% growth enjoyed by Appie Computer Co. last
year. They are all going to be eagerly watching this
Christmas season, expecting to enjoy the same suc-
cess. Digital Equipment Corporation (DEC) has already
opened a number of retail stores around the country.
Xerox Corpoaration is rumored to be taking the same
path, as a result of a marketing agreement with Apple.
Not to be outdone, Ohio Scientific is also represented
among the biggies. CDC, that's spelled Control Data
Corporation, is opening ten retail stores nationwide to
market its PLATO systems and Ohio Scientific equip-
ment. The CDC stores will also serve as regional repair
depots for Ohio Scientific personal machines.

How do all of these fireworks affect you and me?
Among other things, Ohio Scientific products will prob-
ably enjoy the biggest boost in credibility since Clark
Kent discovered the phone booth. If the Montgomery
Ward program Is even marginally successful, there wili
be a very large number of new Ohio Scientific users
coming into the marketplace. The average store must
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produce twelve to fifteen users a month to break even.
Multiply that by the hundred or so stores that are
scheduled to be open by the Christmas season, and you
get an idea of the potential of the market.

These new users will demand services from the
marketplace in the form of software, additional
documentation, and support. Ohio Sclentific has
already contracted with Howard W. Sams & Co,, Inc. to
rewrite its personal computer manuals in anticipation
of this demand. Ohio Scientific has created a new
machine, the C4P-DF, to better bridge the gap between
the personal machine and Its line of business com-
puters. The company has also repackaged the C1P, add-
ad some features, and increased the retaller’s margin.
The new machine is called the C1P series Il. COC con-
veniently falls into place as the regional service center.
CDC also has a very large library of excellent software
created on its PLATO system. The company I8 rumored
1o be in the process of translating large portions of that
Vibrary to run on Ohio Scientific systems — just in time
to meet the anticipated demand.

We are already sesing a significant increase in In-
depandent vendors producing products for Ohio Scien-
tific personal machines. | can’t vouch for the quality of
all of the software, or the advisability of some of the
modifications that are advertised, but the fact that they
are being advertised nationally implies that the market
for such things is expanding. The influx of new users
due this fafl, combined with the pressure for quality
documentation from Montgomery Ward and the high
quality software and support due from CDC, should pro-
duce a whole new class of Ohio Scientific users. We will
see the Ohio Scientific user who brags about his
machine, the user who is impressed by the quality of the
documentation as well as the hardware, and the user
who buys the machine for the large library of software
available.

Whether you like it or not, this is the user who will
make up the phalanx of the personal computer invasion
into the home. This is also the user that will determine
the direction of the marketplace. The swelling numbers
of this type of user will finally compel manufacturers to
behave in a responsible way.

It is not a new age, but is Is certainly a new face. If the
mass market is as ripe for exploitation as the projec-
tions say, that face is sure to have a smile on it.

Please send alt comments to:

Jeff Beamsley
¢/o The Software Federation
44 Unlversity Drive
Arlington Heights, 1L 60004
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SIRIUS SOFTWARE is proud to announce that SYNERGISTIC SOFTWARE
is now a distributor for us and is carrying the following products in stock:

E-Z DRAW. It started as the best graphics editing package available for the APPLE and with our continuing
support it s going to stay the best. Human engineered for ease of use and a tutorial intended to be used by
computer novices. Still only $34.95. E-Z DRAW requires a 48K APPLE with Applesoft in ROM or a Language
System. Written by Jerry Jewell and Nasir/Gebefli,

STAR CRUISER — The ULTIMATE ACTION game! A real time hi-res action game with sound, action and
suspense. Finally a game that requires fast reflexes, coordination and strategy. These critters actually chase
you. A game for all ages and priced right at $24.95. This game runs under 13 or 16 sector format with 32K
RAM. Written by Nasir/Gebelli.

BOTH BARRELS includes two games on the same diskette. DUCK HUNT is the traditional hunt from the blind,
compfiete with dogs to retrieve the ducks and even an occasional dog fight to liven up the action. Hi-res, of
course. HIGH NOON has you pltted against an entire town of BAD GUYS. They’ll attack tfrom doorways, win-
dows, and even rooftops. Be quick or be dead. This has some of the most interesting graphics effects you'll
see on the APPLE. Nine levels of play, one to match any age group. These games have great action, great
graphics, and great sound effects. What else could you ask for? BOTH BARRELS requires 48K with Applesoft
in ROM. Written by Nasir/Gebell;.

SIRIUS SOFTWARE SYNERGISTIC SOFTWARE
1537 Howe Avenue #106 5221 120th Avenue S.E.
Sacramento, CA 95825 Bellevue, WA, 98006
{916) 920-89871 (206)641-1917

APPLE, Applesoft and Lanquage System are products of Apple Computer, Inc. E—Z DRAW and DUCK HUNT incilude
character generation by Ron and Darrel Aldrich and fonts by Ted Cohn and Lawrence You.
The products listed are all copyrighted © 1980 by SIRIUS SOFTWARE. ALL RIGHTS RESERVED.

Computer House Div. Computer House Div.
Programs for Commodore & Apple Programs for Commodore Computers
' < 1- F.E.T.-Recover; File Editing Tools, Adds 11

Legal Accounting $1200.00 commands to assist disk recovery
"Political Party Mailing List’”’ 2 - SOF-BKUP; copy disks faster including random files.
Displays error messages for bad blocks. ... .. $40.00

ENGINEERING & MACHINE SHOP 3- SUPER-RAM; checks every ram address against
every other ram address, 2001 series .

“Machine Part Quoting” 4-VARI-PRINT; prints listing of alf variables with
"Trig & Circle Tangent” : every line number where each occurs
5 - DOCU-PRINT; prints CRT to printer, use in your
"Spur Gears" . own program, in basic
’Beams; Stress & Deflection” _ 6 - SCREEN DUMP/REPEAT; similar to DOCU-PRINT
' Tank Thickness’’ except in machine language. Use with anyones
program, REPEAT similar to Model 8032
7 - TRACE-PRINT; grints listing of all line numbers

All 6 for only $495.00 in order of execution

8 - SCRUNCH-PLUS; packs a copy of program to
"SCRUNCH™ — $36.00 save up to 25% of memory space. .. ......... $25.00

For Apple Il or Apple Il Plus. Compacts Basic 9--SORTER; sorts a one dimensional array atpha-

Programs up to 20%. betically {in machine language)

PACKAGE PRICE $170.00 FOR ALL 9 PROGRAMS
Dealer inquiries invited SAVE $120.00

Dealer inquiries invited

COMPUTER HOUSE DIV.
1407 Clinton Road
Jackson, Michigan 49202
Phone: (517) 782-2132

For Filament Winding

COMPUTER HOUSE DIV.
1407 Clinton Road
Jackson, Michigan 49202
Phone: (517) 782-2132




John Conway’s Game of Life Using
Display Devices with Automatic Scrolling

WWMMW

Life has been presented before for specific
video displays. Here are the routines necessary
to run Life on any general display device.

This is a much improved version
of a previous article on the game of
Life that was published in MICRO
February 1979 (9:39). You can easily
adapt this program for any 6502
computer by changing jump
instructions between addresses
2096—20AF. You can use any
display device, even a printer, If it
will automatically roll the display
upwards after the bottom line Is
printed.

The program is very fast. A car-
riage return occurs as soon as there
are no more characters to be printed
on a line. Moreover, two lines in the
pond are printed as only one iine on
the display. Refer to the examples
to see how this works.

Furthermore, you can change
parameters in the program to adjust
to the size of your display. Also, you
can skip one or more generations
between printings.

Martin Gardner published John
Conway’s game of Life in the Oc-
tober and November, 1970 issues of
the The Scientific American. Our
two examples were taken from his
article.

We like to think of the game of
Life as a computer simulation of a
virus growing on a pond of ONA, us-
ing Conway's genetic rules, which
are:

1. An empty cell having exactly 3
neighbors will give birth to a
new cell.

2. A living cell having less than 2,
or more than three neighbors
will die.

3. All births and deaths occur at
one time at the end of each
generation; after all cells have
been examined.

ADDR Parameter Detault
Name Value
2001 CPL $20
2005 LIS $10
2009 GPB $00

Description

Insert the number of characters per
line in your display.

Insert the number of lines Iin your
screen.

Insert the number of generations to
be skipped between printings.
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Theodore E. Bridge
54 Willlamsburg Drive
Springfield, MA 01108

We kill all cells that touch the
bank of the pond. This is necessary
to prevent wrap-around. The pattern
would be badly damaged if wrap-
around growth were allowed to col-
lide with the main organism.
Because of our rather small pond,
the display in our example 2 has
already departed from the original
pattern produced on an infinite
pond.

The program occupies $298 bytes
of RAM. The pond immediately
follows the program. The following
space is needed for the pond:
2*(CPL *(LIS + 1)).

After loading the program, start at
address 2000 and depress “G”. The
computer will respond with “ENTER
V,H?". This is your cue to start
entering the verticle and horizontal
coordinates for each living cell in
the sesd group that you want to
start with. This is your way of plan-
ting the seed of the organism that
you want to study.

These coordinates are
displacements from an origin at the
center of the screen. Positive direc-
tions are down and to the right. A
coordinate may be any decimal digit
less than “8”, followed by a minus
sign ", If negative; or a space if
positive. If you make a mistake,
enter the letter “X" to erase the en-
try. (Any letter may be substituted
for X))
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After you have entered coor-
dinates for all of the living cells in
the arrangement you want to start
with, depress slash /", and you are
off and running.

The following two examples were
glven in Gardner’s article:

Example 1: the tamous traffic light.
It Is plotted on a pond 16 x 16.

KIM

2CccC 2¢ 20C1
2001 2C 1C.
202 €& 20CS
2CC2 1C €.
2006 £6 2CC6C

2CCC r2 C

CeC2

coc:2

ceca

0CCE

30:54

occe

coe?

ccee

ocee

0Cci1c

CC11

ccl12
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~e

- =,

-0

Example 2: the R pentomino that
was plotted to Its doath after 1103
generatlons at the Case Western
Reserve Unliversity with a computer
program by Gary Fillpskl and Brad
Morgan, with the results sent In by
Ranan 8. Banerjl. It has produced 6
gliders before death. Here we plot
every tenth generation on our ASR
33 TTY at 110 BAUD.

2000 AC 2009

2060 04 ¢.

20C2 £ 20C0

2060 AS C ,

£C1l

0021

- -
-
~
-

cC21 'y

-~
e W

117

.
rr

cCc4a1]
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B010: 200V
@ezo: 28e0
BA3R: 2BV
PR4B: 2660
PASA: 268n
apEa: zeen
BB7O: 28008
20B8: 207
nan: 264nr
e1vB: znAs
Al18: 2004
8120: 2004
@:13p: 2p8e
8140: 2190
01508: 2088
alel: 2BY6
Qi7a: 2089
/180Q: 2088 A3
eL99: 28482 8BS
@269: 204 Az
g210: 2806 B6
az2n: 2408 A9
Bz38: 208N 85
Z24B: 288C AS
wZ54: 288F€ BS
228 24P AS
278 zBi2 8%
228a: 2814 IR
az9¥y 281% As
@388: 2817 BS
2318 2618 B8
@dza: ZBLR BS
02388: 2010 RS
e3P 28LF 69
a35a: 2821 B85
a368: 2823 85
8378+

2388:

2390

84Q8: 2025 Zh
B#419: Z@28 AS
B428: 282A 40
B8430: 202B 18
@440: 202C 65
f458: 282£ 85
9468: 2@38 AS
B479: 2832 63
2480: 28334 85
B499: 2836 AE
P5ee: 2838 20
B518: 2838 18
B528: 283C AS
8538: 203E &5
B540: 2B4p 65
2558: 28472 8%
B5ARY: 2844 AS
LIFE

@57a: 2846 §S
goRyg: 2R4B 68
a358@: 204A B5
86@0:

esla-

062a:

B638: 284C A9
B8649@: 204€ 85
26SH: 2056 1B
@668: 2851 65
8678: 2853 B85
@68@8: 2855 &5
@638: 2857 85
9700: 2053 AS
B71h: 2858 8%
B728: 2850 65
a238: 20bF 65
da748: 2881 BS
a7se: 2e83 A9
November 1980

28
2R
2A
24

aB
ZB

an
as

d%]
abB
4]
37
al
3B
20

39

2a

Lre
CPL
LIS
CENT
ADR
POINT
BEFORE
POND
LAST
BUFE
GC
GBP
CNTG
Acy
OFFS
NN
SAVY

SET ADDBRESS

URfs 82008u
. saaz@ CTHRFACTERS PER LINC
. @21 LINES TN SUKREERL
. b 2%{% )50 CEMIER (& POND
. FAGT 4 POIN 1O PREV. LINE
. $VBZ6 FOINT TGO CURRENT LINE
. $60628 FOINI [0 LIRE BEFORE POND
. £862A FOINT TU START OF POND
. $802C POINT TO LAST LINE IN POWD
. $0D2E POIMT TD BUFFER
*> $uB36 GENERAT ION COUNT
. Q4332 GLNERATIONS BETWEEN ["RINTS
A d $0033 COUNT OF GENERATI1ORS
.« $0034 RCTIUTITY
. $0035 OFFSETS
- $@03D NO. OF NEIGHBORS
® 6683
LDARIM $20 SET 32
STA CFL CHARS. 7LINE
LDXIM %13 SET 1B
STX LIS LINES TN SCREEN
LDAIM €68 SECT 2ERO
5TA GBP GERERATIONS BETWEEN PRINTS
LDATM END
STAR BEF ORE
LDAIM END 7258
STA BEFORE +@1!
cLc
LA BEFQRE
ADC CFL
STA POND
STA RDR
LA BEFORE +&al
ADCIN $60
STR POND +@81
STA ADR +01
POINTERS
JSR MULTA
LDA CPL
LSRA
cLC
ADC ADR
5TA CENT
LDA ADR +B1l
ADCIM 380
STh CENT +bl
LDX LIS
ISR MULTA
Ll
LA ADR
STA LAS
auc C
SiA BUFF
1 IR MUK +B1
= [A [ IAA (72
ARCIMN 3414
&TA BUF sl
DFFSE (=
LDAIM sda
sSTA OFFS
CLC
ADC CPL
&T1A OFFS 401
ADC CPL
STA OFFS +02
LoAald $61
STA OFFS +63
ADC crPL
ADC CPL
STR OfFFS +84
LDAIH 887
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0051

-e

0061

€071

?

v

v
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-

--a

e

~e we
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-

-e
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- wa W

LYY

LYY

P

-~

-
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-y

-e
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A7R8:
B770:
B789:
Bz9n:
4800:
o818:
ag2a:
©“e38:
BB48:
BeLa:
9066
8B79:
0868:
283a:
Qa504 :
e31a:
2920:
0830
B940:
@954
a96w :
897a:
Q98 :
B99a:
1288 :
181a:
19za:
1B34:
1049:
lesa:
1668:
1970:
1664
148u:
116"
11183
1:1z2e:
I [Fe

113n:
1140
1158:
1164
1178
11080:
11390:
120u:
1210:
1220:
1238:
1Z240:
125@:
1268:
1270:
12B@A:
1298:
13B3:
1318:
132a3:
1334@:
1348:
135R:
13E68:
1376:
1384:
139R:
Y 460:
1410:
1420:
l43@:
1440:
145@:
1468:
147@:
1488:
1488:
1589:
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2p65
2u67
2969
28618
285D

206F
27\
2873
2e75
2877
267A
2a7D
2880
zZhe3
z2aBs
2eB7
Z2eBA
2680
2BBE
2891
2092
B33

2136
099
7988
2p8L
ZeAQ
ZUR1
ez
ZBE
ZOAB

ZbAA
ZBAD
20AF

208
2{2B1
20B3
28BA
2vBb
ZBHR
20RA
2BBC
2BEBE
P4 13 ]

28C3
28CA

28C5
2ecy

z20C8
2uCA
28CC
ZeCE
200¢
2802
2D4

%) irg
28DA
2pDB
280C
2ADE

BS
[=3=4
85
65
85

nB
84
B84
g4
zb
20
28
20
Al
84
d 3
29
AS
8
BY
a]%}
29

4C
B84
20
R4
(N2
A
20
A3

4

<l
"
£

LA

18
iS5
b
&5
AsS
65
B8S
4C

=1
CcA

38
AL
£s
213
ns
£9

{=y
)

4C

pd%)
1g
B8
A9
8%

3A
20
38
20
ac

215}
33
30
31

34
v
SQE
Qa
34
al
5A
34
[

B8O

FC

Z4
20
24
21%]
25
25
BD

FC

z9
24
25
%1%]
25
c4

Al

=31
3g

28

20

zkx

2b

28

2D

ST OFFS siac
ADr. CPL
sTa O fFS +Chb
ARC [ 5,
STA OfFr S +9°¢
MAIN STRUCTURE
LDYIM s
=17 INTS
STY GC
TY &C +@)
J5R CLEGR FONE
JB5R PLRANT SELD
STAR JSR INCG INC. GEN. COUNT
JSR SHOALL OF JFOND
LDOYIM €08
STY ACT
1SR FOST BIRTRS AND REATHS
JsSR UPDATE FOND
LA ArCt If ACTIVITY 15
BNE ETRR ZERO
BRK
BRK HALT
JSRk STHR +B2 5SHOW POND
LINKAGL 10 KIM ROUTINES
PRTEYT JnP 81LTE
GETCH STV B
JOR BILEA
LOY SAVY
RS
CRLT LTl $isD
Joi OUIT_HY
LTIfsire 8e
Onrar =YY Ny
Tk F LB
ey Sty
S
AU LR TO qFr 1 A 1 {816 >
ML TR ES
BHMI MUl Tre -en
cLg
L GA HUF
ADC Lt
SIA AU
(.DAIM $hB
e ATk Al
STA ALIR +81
JHpP MULTA
SUBTRACT CPL (X)) TIMES FROM ALK
FTS
SUBA DEX
BMI SUBA -3l
SEC
L.DA ADR
SHC (G
STh ADR
LDAR AR +@l
SHCIM $0b
STA auRr +31
MP SUEBAR

INCREMENY AND DISFLAY GEN.

IMCG

J5R
a.c
SED
LDhAIM
ADC

CRLE

281
GC
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1518:
152@:
1538:
154@8:
1958:
1568:
157@:
1586:
158a:
1608:
1B1@:
1628:
163a:
1640:
1658
LEB@a:
167a:
1690:
LIFE

L7008
1701:
1718:
172@:
1738:
L7408:
17508:
17681
1770:
1780:
179@:
1800:
18148:
1824:
1B3A:
1848:
1850+

1870

16888:

1888:

19:18:
1828:
1930:
194@:

20ED

20K2
20k4
20EE
20E8

20ED

zZ@EC
28EE
z2arFl

28F 2
28F 5
20r7
20F8
2@FA
20FC

zar D
20FF
z1014
2103
2105
zle?
218A
218ac
218k

210F
2112
2114
2117
211A
211P
2110
211E
211F
2129
2121
z122
z2123
2124
212S
2128
2127
2128
2129
212A
212D
21ZF
2131
2133

2134
2137
213R
213C
213E
2140
2142
2143
214%
2147
2148
214B
Z14E
2158
2152
Z154
2157
z169
21sC

Eo2BBRBAR

28
AL
= 13]
BS
A4
215

36
A3
9l
yeo
AZ
28
c6
10
EQ

28
A2
BD
2@
cA
182
5@
28
ar

48
2C
SB
28
52
45
54
4E
45
20
cs
38
A3
6

28
28
Fo
cs
30
23
AA
RS
8%
AS
85
s}
Fa
c3
FB
20
3a
z0
R2
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)8
ae
31

g6
3a
86

8B

3B
29

a6
B3
24
F7
238
Ba
3D
EC

Al
BB
1E
AB

F?

83
aB
az
(=]%]

QF
ZA
8
30
F3a
a7

22
24
23

2A
£4

@S
BO
a3
Ca
oz

22

20

28

21
20

28

21
21

21

28

z0

CLEAK

CLEAR

CLRF

ENTRVH

ENT

GET

DONE

PLANT

PLANT

MINUS
HOR

STA
LDA
ADCIM
5TA
cLn
ISR
LDA
JSR
RTS

POND

JSR

JSR
CMPIR
BMY
LDAIM
RTS

SEED

JSR
JSR
BEQ
CHPIM
BMI
ANDIM
TAX
LUA
5TA
LOA
STA
JER
BEQ
CHPIM
BEQ
JSR
Brl
JSR
LOXIM

GC
GC
26
GC

PRTEYT
GC
PRTBYT

HMOUE
LIS

NN
CPL

LW
p 2511
RDK
(@
$91
MULTA
NN
CLR

CRLF
$OB
ENT
QUTCH

ENTRUR

GETCH
‘8
UONE
860

ENTRUH
GET
PLANT
‘a
DONE
$G7

CENT
ADR
CENT
ALR
GET
PLANT
MINUS
MULTH
HOR
SUBA
¥az

2258+

+81 2280:

2270:

+81 2280:

2235a:
23@a0:
2319:
232P:
2330:
2349
2354
2360:
237@:
238A:
2309@4:
2300 :
2418:
2428:
24211
243@:
24408:
‘24801
245R:
24783;
2483 :
2492
5a0:
25181
2528:
253@:
2540:

vy

o

Zﬁ?ﬂi
+85

2510:
2620:
2838:
2548:
2658:
2668:
268@:
2690:
2788:
2718:
2778:
273@:
2748:
275%0:
2760:
277A;
2788:
2798:
2800:
LIFE

z81@a:
2Bza:
26301
2944d:
2858:
28608:
2878
2880:
+A1 2888:
+B1 290a:
291@e:
2924:
2930:
294@:;
2950:

2979:
2980:
2999:

21SE
2161
2164
2166
2168
218A
21BC
218F
2171
2173
2175
21786
2178
217R
217C
217E
2180
2182
2184
2186
2188
2188
218C
2i8E
2138
2192
2194
2196

2139

2198
218D;

219€
21R0
21A2
21A5
21A7
21AD
21AB
ZLAE
2180
2182
21B4
2186
2188
218BR
Z1RC
21BE
21Cca
21C1
24C3
21C5
21¢8
21CR

Z1CC
z1CE
21D6
210z
2404
21D6
21D8
21DBA
21BC
210D
21DF
2iE1
21£3
21iES
21€7
ziEB
Z1lEA
2AEB
21ED
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20
c9
30
29
65
28
Fe
cs
FB8
18
AS
65
a5
AS
€9
85
A9
[21%]
81
4aCc
s
AS
ES
85
S
E9
4Cc

As

3R

ce
14
2P
AS
a5

28
Cb
Fe
A4
Hl
Da
A9
iB
A3
S1
a8
Da
A2
20
A4
K1

o
Bl

(@2]
Fa
Ag
18
A9
Sl

8B
0o
A4
Bl

c9
Da
=15
0o
(@]
A
238

2fA
30
cc
87
3D
zA
c3
zD
16

24
3D
24
25
80
25
a1
[5]%]
24
34

24
3D
23
25
ea
B2

32
a3

33
FB

21
30
21
BQ
3ap
E?
20
24
a4
28
Qaz
27
2E

F1
23
BB
2e

ar
2L
26
B4
3B
bz
2C

EB
20
2E
20
a3

F?7

an
2E

z1

21

21

21

20

28

MIN

JSR
JER
CHMPIM
EMI
RAND1IM
STA
JSR
BEO
CHPIM
BLO
CLC
LDA
ADC
8T/
LDA
RDCIM
STR
tDAIM
LDYIM
STRIY
JmpP
SEC
LBA
SBC
STR
LDA
SBCIM
IMP

SHOW ARLL OF

SHOARLL

SHO

SROA

SHOMW

SHOWE

SHOWA

LDA
s7A
RTS
DEC
BPRL
JSR
LDA
STA
LDXIM
JSR
DEC
BEO
LDbY
LDATY
BNE
LDATIM
BPL
t DRIM
STAIY
D E‘\’
BNE
LDX1In
JSR
LBy
LDALY

(S
RIS
CHP LR
EECU

LDAIM -

BFL

CHTI U
GET

‘0
PLANT
€87

NN

GET
PLANT

MIN

ADR
NN
ADR
ADR
$80
ADR
$01
b 1%1%]
ADR
PLANT

ADR
NN

ADR
RDR
%00
MIN

POND

GRP
CNTG

CNTG
SHOALL
MOUE
LIS

NN

sdl
MULTA
NN
SHOALL
CPL
ADR
SHOA
$28
SHOA
27
BUFF

SHOA
| 153}
MULTA
CPL
ADR

SHOWMI:
BUFf
80
CHOER

SHOWB

LOAIM °

STAIY
DEY
BNE
LDY
LDALY
CMPIM
BNE
DEY
BNE
INY
LDAIM
sTAlY

BUFF

SHOW
CPL
BUFF
2@
SHOWA

SHOWS

$6D
BUFE

(%Y

+al

+alx

-9

al

-Bs

+32

-G8

Qe

15
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3708

3728:

21EF
24§F1
Z1F4
21¥S
237
21F8
21FB
21FE

2281
2234
2287
2288
Z2BR
220eu
228f

2210
2212
2214
2218
2218
2219
2Z1B
2230
Z21F

2221
2223
2225
2227
2229
222C
222E
2231
2233
2234

2238
2237
2239
2238
223€
2240
2242
2243
Z2ZA45
2z47
2249
224B
224D
224F

2251

2253
225%
2257

22%A

225F

2263
2285
2267

2268
226D
2278
2272

2Z75
2277

20
c8
Bl
Ccsg
e
20
AC

A
B5
12

Aas
B1

Fa
3p
E6
ca
190
AB
AS
ca
30
CcY
Fe
)37%)
28
De
20
AS
Hf
8%

R3]

Az
26
CE
1a
(3%

Fa
AY
1a
Bl
a3
A9
91
£B
Fe
4C

EREEBRRESBELEED

™
(2]

2E
an
AE
AR
FAa

8B
73
aa
30
a7
35

24
a4
Az
ap

Fz
[12)
3D
a2
za
a3
24
1A
73
ng
BB
21

24
aL
B2
30
Fa

26
|4
az
a5
26
DA
123
25
34
FC
28

8b
26
o8

E3H2REBR

24

25

28
SHoP
28
21
22 POST
22
NBR
Ng
Zz2 POSTA
22 EDGE
20
UERTI
BIRTH
22

LDYIM
JSR
INY
LDALY
CHPIM
BEQ
JSR
mP

POST BIRTHS

JSR
JSR
LDAIM
SThR
LBXIM
LDAZX
TAY
LDAIY
BEQ
BM1
INC
DEX
BPL
LDYIM
LDA
CMPIM
BM1
CHMPIM
BFQ.
BPL
JSR
BNE
JOR
LBA
ASL. A
STh

TYH
S1RLY
LDX1IM
IS5k
Lie
BFL
RYS
COALY
BEQ
I_.DAIM
BFL
LDARIY
BNE
LDAIM
STAL1Y
InC
BEQ
mpP

UBPDATE POND

22 UPDATE JS5R

22

BURY

ADULY

INCA

LOALY
BMI
CHPIH
BM1
LOALM
BEQ
LDAIM
STATY
JSR
BNE
RTS
INC
BNE
INC

£268
CRLF

BUFF
 1%)1]
SHO
ONTCH
SHOP

ANDB DEATHS

MOVE
INCP
88
NN
%07
OFFS

ADR
NB
NB
NN

NBR
£00
NN

| 1274
DEATH
B3
BIRTH
DEATH
INCA
POST
MoLE
LIS

NN

AR
B0l
FULTA
N

g e

POLIN1
POSTN
Q2
BIRTH
POINT
PRSTA
8FF
POINT
AcT
BIRTH
POSTA

MOVE
POINT
ADULT
| 174

RDULT

ADLLT
$01
POINT
INCP
UPDATE

ADR
INCP
ADR

[N513]

+ab

+08

+84

+@2

+03

+01

3730: 2279 t6 26 INCP INC POINT
3748: 2278 DO 02 BNE INCF  +86
375@: 227D EE 27 INC  POINT +@l
3760: Z27F AS 27 LDA  POINY +B!
3778: 2281 CS 2D CMP LAST  +81
27807 2283 39 95 BMI  MOVE  -8@1
3I7S@: 27ZBS 38 SEC

38@A: 272286 AS 26 LDa POTNT
a81@: 2z2688 ES 2C SBC  LAST

3828: 22BA €8 K1S

383@: 228R ARz B3 MOVE _DXIM su3

3848: 22BD0 BS 28 LDBAZYX PEFORE
385@: 22BF S5 24 STAZX AUR

3IBEB: 22391 CA DLX

IR7B: 2292 1B ¥8 BEL MOUr +02
388A: 2294 AB 96 LDYIM $6I3

389R: 2296 60 RTS

398B: 2287 0@ ENIr - 00

3391@: 27498 60 = [ 1%1%)

SYMBOL TABLL 33U 24tu

ACT Be34 ADK uadz4 abull LEFORE BBZE:
BIRTH 224B BUFF “uZFE  Lky CENT Az
CLEAR Z@r2 ClL.k Z2@8F L CNTG CPL %1% P45
CRLF Z8R1 DERT(H 7243 UONC ELUGE 2z22L
END 2297 ENTRUR 218F MY GBP Pa37¢
GC [%]=%] 2] GeETCH 299 GET HOR 215C
I1NCA 2273 INCG 2807 INCP L.AST ap2C
LIFE 2h20 LIS B821 MINUS 2158 MIN Z1bb
MOVE 2788 MULTYAR ZPBP NB Zz1B NBR Yraing
NN ¥B3D OFFS BA3S OUTCH zZOARR\ PLULANT 2134
POINT 8626 FOND eazAa POSY 2281 FOSTA 2229
PRTBYT Z836 SAUY #83E SHOoA 21BC SHOALL Z19E
SHOP 21FA4 SHOW z1lCA SHOWA ZIEA EHOWE Z1DA
SHO 21A9 STAR 297D SUBA 2aCa UFDATE 225A

V7
A AARE AAN A A ANARAAAANR ke &
* K A s T
* ! | Y }
Y M M M M

rr

" END FRUSTRATION!/.
b ¢
I FROM CASSETTE FAILURES
. PERRY PERIPHERALS HAS

« THE HDE SOLUTION
N OMNIDISK SYSTEMS (5" and 8”)

ACCLAIMED HDE SOFTWARE
® Assembler, Dynamic Debugging Tool,
Text QOutput Processor, Comprehensive
Memory Test
« ® Coming Soon—HDE BASIC
« PERRY PERIPHERALS $-100 PACKAGE
* Adds Omnidisk () to
Y our KIM/S-1.00 System
+« ® Construction Manual—No Parts
+ ® FODS & TED Diskette
%« @ 820. +82. postage & handling. (NY residents
add 7% tex) (specify for 1 or 2 drive system)
Place your order with:
PERRY PERIPHERALS
P.O. Box 924
Miller Place, N.Y. 117684

(616) 744-6462
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Natural Organic Apple Software

Educational, intriguing and challenging...naturally!

\J
Apple Fun

We've taken five of our most popular pro-

grams angd combined them into one tremen-
dous package full of fun and excitement. This
disk-based package now offers you these
great games:
Mimic — How googd is your memory? Here's a
chance to find out! Your Apple will display a
sequence of figures on a 3x3 grid. You must
respond with the exact same sequence, within
the time limit,

There are {ive different, increasingly difficutt
versions of the game, including one that will
Keep gotng indetinitely. Mimic is exciting, fast
paced and challenging — fun for all!

Air Flight Simulation — Your mission is to lake
off and land your aircraft without crashing.
You're flying blind: on instruments anly.

You start with a full tank of fuel, which gives
you a maximum range of approximately 50
miles. The compuler will constantly display
updates of your air speed, compass heading
and altitude. Your most importanl instrument
is the Angle of Ascent/Bank Indicator, It will
tell if the plane is climbing or descending and
whether banking into a right of ieft turn.

After you've acquired a few hours flying
\lime, you can try flying a course agamnst amap
or doing aerobatic maneuvers. Get a little
more flight time under your belt and the sky's
the limit!

Colormaster — Tes!t your powers of deduction
as you try lo guess the secrét color code in thss
Masterming-type game. There are two levels of
ditficutty, and three options of play to vary yours
games. Not only can you guess the computer's
color code, but it wilf guess yours! {t will also
serve as referee in agame between two human
opponents. Can you make and break the color
code...?

Star Ship Attack — Your mission is to protect
our orbiting food station satellites from
destruction by an enemy slar ship. You must
capture, destroy or drive off the attacking ship.
1 you fail, our planet is doomed.
Tdlogy — This exciting contest of fogic has ils
origins in the simple game of tic-tac-toe. The
object of the game s to place three of your col-
ors in a row into the deltalike, multi-teve!
display. The rows may be honizontal, vertical,
diagonal and wrapped around, through the
“lhird dimension". Your Apple {or human oppo-
nent) will be trymng o do the same, and there
are many palhs to victory. You can even have
your Apple play against itself!

Minimum sysiem requirements are an Apple
Il or Apple ti Pilus computer with 32K of

Paddle Fun

This new Apple disk package requires a
steady eye and a quick hand at the game pad-
dies! We've included lour different games to
challenge and amuse you. They include:
{nvaders — You must desiroy an invading fleet
of 55 flying saucers while dodging the carpet
of bombs they drop. Keep a wary eye {or the
mother ship directing the incursion. Your
pomb shelters will telp you — for a white. Our
version of a well known arcade game! Re:
quires Applesoft in ROM.

Howitzer — This is a one or Iwo person game in
which you mwust fire upon another howitzer
position. This program is written in HIGH-
RESOLUTION graphics using different terrain
and wind conditions each round to make this a
demanding game. The difficulty level can be
allered o suit the ability of the players. Re-
quires Applesoft in ROM.

Space Wars — This program has three parts: (1)

Two flying saucers meet in laser combat — for
\wo players, (2) two saucers compete to see
which can shoot oul the most stars —~for two
players, and (3) one saucer shoots the stars in
order 1o get a higher rank — for one piayer only.
Requires Applesolt.
Gotf — Whether you win or iose, you're bound
to have fun on our 18 hole Apple golf course.
Choose your ¢club and your direction and hope
to avoid the sandtraps. Losing too many
strokes in the water hazards? You can always
increase your hangdicap. Get off the tee and on-
to the green with Apple Golf. One of its nicest
features is you'll never need o cancel a golf
date due to rain, Requires Applesatt.

The minimum system requirement for Lhis
package ts an Apple Il or Apple Il Plus com-
puter with 32K of memory and one minidisk
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Order No. 0163AD $19.95
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Math Fun

Change an Apple compuler into a
mathematics tutor and change boredom inlo
enthusiasm with the Math Fun package. Using
\he technigue of immediate positive reinforce-
ment, studenls can improve their math skilts
while playing a game with

Hanging — A little man is walking up the steps
to the hangman’'s noose. But YOU can save
him by answering the problems posed by Lhe
computer. The program uses decimal malh
problems. Each correct answer will move the
man down the steps and cheat the hangman.
Spellbinder— You are a magician competing
against a computerized wizard. lo order to cas:
death clouds, fireballs and other magic spells
on him, you must correctly answer questions
about using fractions.

Whole Space — Pilot your space crafl Lo allack
the enemy planet. Each time you give a correct
answer to the whole number problems posed
by the computer, you move your ship. But for

every wrong answer, the enemy gets a chance
Lo fire at you.

Car Jump —Make your stunt car jump the
ramps. Each cofrect answer will increéase the
number of buses your car must jump over.
These problems involve calcufating the areas
of different geometric figures.

Raobot Ouel—Fire your laser cannon at the
computer's robol. I} you give the correct
answer to problems on calculating volumes,
your robot can shoot al his opponent. {{ you
give the wrong answer. your shield power will
te depleted and the computers robot can
shoot at yours.

Sub Aftack — Practice using percentages as
you maneuver your sub into the harbor. A cor-
recl answer lets you move your sub and fire at
the enemy fleet.

All of these programs run in Applesolt
BASIC, except Whole Space, which requires
Integer BASIC.

Order No. 0160AD $19.95

TO ORDER: Look for these programs at the dealer nearest you. If your store doesn’t
stock Instant Software send your order with payment to: Instant Software, Order Depr.,
Peterborough, N.H. 03458 (add $1.00 for handling) or call toll-free 1-800-258-5473
(VISA, MC and AMEX accepted].

memory and one minidisk drive. Mimic re-
quires Applesoft in ROM, all others run in RAM
or ROM Applesocit.

Order No. 0161AD $19.95

Instant Software

Prices subject to change without notice.

PETERBOROUGH, N.H. 03458
603-924-7296




GALAXY SPACE WAR |

Galaxy Space War 1 {WART) 1s a game of strategy «r which the player has complete
control of his space fleet's tactical manecvers. Fach fleet battles its way foward the
opponents galaxy rn an @empt to destroy it and win the war WART simulaies the
aclual environment encountersd In 3 spate war helween two galaxies. Cplimum use
1s made of Apale’s high resolution grapracs (HIRESY and colors in displaying the
\winkling stars universe, the colored ships of each fleet, tong range sensors colored
slleminations. and 1he afternating dlinking colors usec ra battles betwesn shigs.
Complementing HIRES are the sounds of war psoduced by Apple’s speaker

WARTY 1s played between Apple and 2 player or delween two players You may
play with total krowledge of each others fleet or sa'y ships sensor knowiedge of
the opponents fleet Each player builds his starting fleet and 3dds to it ¢uring e
game Thrs bwilding process cansisis of creating the size and shape of each shig
posifioning 1t. ard then altorating e total amouat of energy for éach smp

During a ptayer's turn ne may dynamcially allocate his sips total energy between
his sereen/detection ane atlack/move partitions The percentage of the iotal enesgy
allpcated to each partition determines its characteristics. ine screen/detection
partitsun determines how inuch energy is 111 a ship s sceeens and the déelection seclor
range of 1ts shori sange sensors. The attack/mave determines the amaunt of energy
the ship can allack with, its attack sector range. and the aumber of sectors it ¢can
move in normal or tiyperspace.

When an enemy ship is detected by shart cange sensors, it 1s displayed on the
Universe and a {ext enemy repart appeacs The report identidies the shrp. its pasition,
amount of energy in 1ts screens, probalie aktack and 1o1al energy, a calcutated de-
tection/allack/move range, and size of the shiu Aiso showr 1s the number of days
since you last knew these parameters anout the ship. When 3 skup's tong range sensor
probes indicale the exislence of an enemy presence at a sector in spate, this sector
is ilumemated on the paiverse

An gnemy ship is altacked and destroyed with attack energy (f your altack energy
breaks through his scyeens, then his attack energy is reduced by two vaits of energy
{or every umt you attack with. A text battle report is output after each aitack The
program niaintains your ship's data and the fates! known data about each enemy
ship. You may show exther data in tex! reports or display tne |ast known enemy posi-
tions on the umverse. You ¢an aiso get battle predictions between opposing ships.
The Yext cutput cafculales the anount of energy required to destzoy each shio for
diflerent energy atlacations.

APPLE® Il, 48K, APPLESOFT o GALAXY

ROM CARD, DISK II DOS 3.2 = DEPT. MI3
WAR1 DISK & MANUAL ...$39.85 P.0. BOX 22072
(CA residents add 6% sales tax]) SAN DIEGD, CA 92122
Write or call for mare information (714) 452-1072

Deciaion
sYsteme

Dacision Systemns
P.O. Box 13006
Oaaton, TX 76203

INDEXED FILES 860

1SAM-DS is an inlegrated set of routines for the creation and manipulation
ot indexed files. ISAM-DS provides capatwlities camparable to those on
large mamnframes. You can rapidly retrieve records by key value or parual
key value {retnaves any recard in a 200 record file, 60 char/cecord, in less
than 3 secands compared o a maximum of 38 seconds for a DOS sequen-
na! file). Files never Nave to be reorganized. Duplicate key values may be
used. Records may also be retrieved in sequence. ISAM-DS routines are
casily imegrated into Applesoft pragrams ~ they use less than 3K RAM
plus an index table

Requires: Disk. Applesolt
STRUCTUREO BASIC 436

PBASIC.-DS 5 a sophisticated preprocessos for structured BASIC, Now
you can gain the power of PASCAL-like logic structures at a fraction of the
cost. Use al requitar BASIC statements plus 14 commands and 11 new
statemenis/structuras (WHILE, UNTIL, CASE, etwc.). PBASIC-DS can be
used to develop INTEGER or APPLESOFT programs. it 1s a greal way 1o
lean and use structused logic concepts.

Reguires: Dsk, Applesoft (48K ROM)
DATA ENTRY 25

FORM-DS 15 a system of programs and soutines [hat assist In the entry,
ediing and display of data Desceibe screen formats by simply typing them
on the screen. Automalic tange tests foc 1nput data. Display edited numeric
values with commas Inseried, etc. Dump the scteen contents o a printer.,
Roulines are easily imcorporated into Applesoft programs. Documentauon
included.

Requires' Disk, Appiesoff (32K ROM)

(Tonss rasidents 8dd 5% tax)
[Add ¢4.00 tor Foreign Mail)

"Appla Il is s regraterad ademsark of the Apple Computac Co.

DEPRECIATION
PROGRAM

» 5 DEPRECIATION RATES

« UPTO99 YR TERM

« RECORDS UP TD 60O ITEMS ON DISK
* UPTO $1MILLION FOR EACH ITEM
*

REPORTS EACH MONTH, QUARTER, OR
ANNUALLY

= BONUS DEPR., INVESTMENT CREDIT

« PRD-RATES DEPRECIATION

« UPDATE RECORDS EACH YEAR

» EQUIPMENT INVENTORY

= FISCAL YEAR BASED

» CONVERT METHODS ANY TIME «*

» AN ACCOUNTANTS DREAM R o
APPLESOFT ............ 32K MIN. . Gfgmsmxfsxso.oo
HANDBOOK........... $5.00 \‘.\*

MONEYDISK
VISA & M/C USERS — CALL 516 WELLSIAN WAY

509-943-9004 RICHLAND, WA 99352

APPLE IS A REGISTERED TRADEMARK
OF APPLE COMPUTER INC.
WA Residents, ada 5% sales tax

DEALER INQUIRIES INVITED

ASCII EXPRESS I

By Bill Blue

THE MOST COMPLETE COMMUNICATIONS PACKAGE
FOR THE APPLE I AVAILABLE
This professional terminal system includes:
» Full upper/lower case support

+ Upload/download files to ANY type of
online computer

«» Built-in line editor for files

» Keyboard macros for efficient operation
Recommended system requirements include a 48K
APPLE Il with disk, FP ROM or language c¢ard, and
Micromodem or Comm. card.

$59.95 plus 6% for Calif. residents
Available from your local computer store or:
southwesteRrn data swstems

P.O. BOX 582-M « SANTEE, CA 92071
(714) 562-3670




Step and Trace for the APPLE Il Plus

If you miss the Step and Trace of the original
APPLE Il on your new APPLE Il Plus, here is all

you need to restore it.

e e Yo o Yo S S Y Y Y Yo Y Yo S N Vo S Yo S Vo N V2 V2 Y Y2 o Yo

Apple Computer’'s new APPLE Il
Pius Is a pretty good machine. It has
improved editing features over
those of the standard APPLE Il and
a better cursor control and stop list
feature. And it's really nice to fire up
the machine and be right in BASIC
or DOS, or better yet, to be in the
middle of a turn-key type program.

Furthermore, Applesoft BASIC is
a standard feature, and i'm partial to
it over Integer BASIC. But all of
these improvements didn't come for
free. There's only so much room in
the ROM monitor, and certain of its
features had to be sacrificed to
make room for the new additions.
As a resuit, the machine languags
step-and-trace capabilities of the
older APPLE Il ended up on the cut-
ting room floor.

A lot of people wili probably never
miss step and trace. Unless you are
into assembly language program-
ming, you probably don’t need them.
But if you do any assembly
language programming, step ang
trace can be invaluable. They allow
you to step through each machine
language instruction, displaying all
of the 6502 registers as you go
along, so you can find any errors
that might exist in the program, or
even just see how the program
works. Step does this one instruc-
tion at a time, and trace does it con-
tinuously, without stopping (unless
a break instruction {s encountered).

Well, fear nof, APPLE Il Plus
owners, Step-n-Trace is here. The
Step-n-Trace (S&T) program essen-
tially just adds the step-and-trace
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functions to the existing monitor of
your APPLE Il Plus. The operation
and use of the monitor is Identical
to that of the original APPLE
monitor. Type a hex address follow-
ed by one or more ‘S’s, to take steps
through a program from that ad-
dress. To trace, type a hex address
followed by a ‘T’, to begin tracing
from that address.

An improved feature of S&T over
the original APPLE trace is that ail
you have to do Is press any ksy (for
example, the space bar) to stop the
trace. To continue tracing, type a ‘T,
and trace will continue from where it
stopped. Or you can type an ‘S’ to
take only one step. The prompt
character used for S&T Is an inverse
‘*’ so you can distinguish it from the
normal APPLE monitor. S&T also in-
cludes alt of the normai monitor
commands [n addition to step and
trace. In fact, it actually uses many
parts of the existing monitor to do
its work.

To use Step-n-Trace, first {oad it
and then type ‘CALL 768’, or 'BRUN'
it from your disk, if you have one.
You will then have all of the monitor
commands at your disposal, in-
cluding step and trace. To get out of
the program, just press ‘RESET' on
your APPLE Il Plus, or use ‘CTRL’,
‘C’, or ‘CTRL’ ‘B’ and you will end up
in BASIC,

Since the program resides In hex
address $300 to $3E9, it loads over
some of the DOS address pointers
from $3DO to $3E9. Generally, this
doesn’t cause any protlems for me.
However, this can be avoided by
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moving it to some other area ot
memory; but the jump addresses In
lines 590, 650, 730, 1100, 1580, and
1590 will have to be revised accord-
Ingly. The assembler listing for S&T
makes use of most of the same
labels as the APPLE monitor to
make it easier o relate what's hap-
pening with the otd monitor.

Al this point, | should mention
that the step-and-trace functions
from the same problems as the
original APPLE monltor, In that,
under certain conditions, the stack
register will be displayed with an in-
correct value. When this happens,
for example, after JSR or RTS, the
display will be corrected after the
next Instruction. Aiso, if the pro-
gram manlpulates the stack with
the use of TXS instructions, the ac-
tual operation will probably be in-
correct. Lastly, with DOS in effect,
when a program is traced through
the changing of an 1/O hook (usually
$36 or 337) the program trace will
lock up because the output will have
a partially incorrect jump indirect
address, and your trace will fall off
the edge of the earth. The frallties
mentioned above are not nearly as
restrictive as they may seem. All in
all, S&T Is a useful utility.

For those of you who have read
thus far, but don’t really ptan on do-
ing any assembly language pro-
gramming, here is how Applesoft
works. First load Step-n-Trace and
then enter the following BASIC pro-
gram:

10 CALL 768: PRINT “HELLO”
20 END

30:61



Next type ‘RUN’, angd you will be
rewarded with the sound of the bell
and an inverse ‘*’ prompt character,
telling you that you’re in S&T. Next
type ‘FF58S’. From now on, each 'S’
you type will step you through the
operations of Applesoft. The first ‘S’
should display ‘D823- 4C D2 D7 JMP
$D7D2' on the screen, followed by
the contents of tha registers. This is
the running return to Applesoft. As
you ‘S’tep or ‘T'race through the in-
structions, you will see the c¢olon

($3A), the print command token
($BA)}, the quotation {$22), the
characters of the word ‘HELLO'
($48,45,4C,4C,AF) and more pass
through the A ({accumulator)
register, as Applesoft analyzes your

program line.

With some study you'll begin to
understand what Applesoft is doing.
With some effort, you can actually
tind where the subroutines are
located for the ‘SIN’, ‘SQR’, or any

0010 I ARS R R I KNKIOOCONCHOOOIDOUA K 033F TNOF8 0700
0020 % STEF “N=TRALE » 0341 20EEFF 0710
0030 ia kv L] 0344 A434 0720
0040 ¥ CRult FETERSON * 0344 4COE03 0730
0050 ¥ FEERUARY 1980 * 0349 207S5FE 0740
0060  ix Ly 034C 20DOF8 0750
0070 (%A PRUGRAM TO FURNISH THF AFFLEX 034F 48 0740
0080 % TI FLUS WITH THE STFEF & TKACE# 0350 852G 0770
0090 ik CAFABLILIVIFES NE THE STANDARTX 0352 &8 0780
0100 ¥ AFFLE I1 £ 0353 952D 0750
o110 00008 30K 20 53 30K 30K K 30X 30K KOk 000K R X KOO0 0355  A208 0800
0120 0357 RDE103 0810
0130 RTNL .DL 002¢ RETURN ADRFS 10D 0354 933C 0820
0140 RTNH 0L 0020 RETURN ADRES HI 035C CA 0830
0150 LGTH .IL QO02F LNGTR/TISPLACMNT 03SD DOF8 0840
01460 FRHME 0L 0033 FROMFT CHARACTK 035F  A13A 0850
0170 YSAVU .0t 0034 PILLACE TQ 5AVE Y 0341 F02C 08460
0180 PCL .OL 0034 PROGRAM CNTR LO 0343  A4DF 0870
0190 FCH .IK 00K FROGRAM CNTR HI 0345 €920 0880
0200 XQF .UL 003C USK INSTRUCTTON 0347 FO043 0890
0210 STAT .DL 0048 FROC STATUS REG 0359 C940 0900
0220 KERD .IL CO00 KEYHOARDY REGSTR 03aB  FO2F 0910
0236 INSD .DL FB882 LSPLAY FGH CNTR 0340  C94C 0920
0240 DISA .1 F8IIO [ISASEMBL INSTR 03&F F044 0930
0250 ALJ? .Ul F954 ADJUST FC ~ 2 0371 C%&C 0940
0260 ADJZ Dl F9S4 ADJUST FC - 3 0373 FO043 0950
0270 RECH .0OL FaLy DSPLAY LUSR REGS 0375 C940 0960
0280 KRGDS .OL FADA HISF REGS-NO CR 0377 FOIF 0970
0290 GFTL .DL FD&7 GET INPUT LINE 0379 291F 0980
0300 BL$ LTl FEDO BLANK ROOTINE 037B 4914 0990
0310 AIFC .0l FF75 €0FY Al YO PC 037D C9C4 1000
0320 KELL 0L FF3A RING THE RELL 037F  £F002 1010
0330 RSTR .0l FF3F RESTOR USR REGS 0341 K134 1020
0340 SAYE NI FF4A SAUE USER REGS 0383 593C00 1030
0350 GEIN .0t FEAY GET ITEM,NONHEX 0384 89 1040
03460 TSUK 1 FFEE FUSH & GOYJ Suk 0387 10F8 1050
0370 TSRI .14 FFCY HANEL € THE MONE 0389 203FFF 1040
0380 2MOL Il FELT ZERD THE MOVIE 038C 4C3£00 1070
0390 CHET 1 RO CHARACTER TAKIE 038F 2082F8 1080
04006 0392 20LAFA 1090
0410 LO0R Q300 039S 4C0003 1100
0420 ¢ 0398 18 1110
0300 L8 0430 STRT D SEY REX MORE 0X99 &8 1120
0301 203AFF 0440 JSR KRELL KING THAT CWIHF 0394 8548 1130
N304 A92A 0450 CONI { DA 7 X’ | OAD INVERS "%’ 039C 648 1140
0304 8533 0460 STA XFRMF A STOR TN FRMFI 039D 853A 1150
0338 20&47FDL 0470 JSR GFTL KRFARN A [ INE 039F 68 1140
030k 20C7FF 0480 ISK ZHON SET MODF & Y =0 03A0 B53R 1170
0X0E 20A7FF D490 NXTI JSR GETN GET TTEMy NDNHEX 03A2 AS2F 1180
0311 8434 500 STY *YSAU CHAR IN A-REG 03A4  20S46F7 1190
0313  G9EC 0510 [RYS CMF OEC IS IT SYEF? 03A7 843K 1200
0315 FOOK 0520 RFL ENT2 IF=STFE G0 ENT2 0349 18 1210
0317 C9ED 0530 TRYT CHF OFD 18 IT TRACE? 030A 5014 220
0319 DOOF 0540 ENE TRCFR IF- +TRACE»YRYCR 03AC 18 1230
031B ANOOCO 0550 LTLA KERI WAS NEY FRESSI7 03Aah 20454F9 1240
031€ 3024 0540 RMI AGIN KFY ON»--2AGTN 03K0 RA 1250
0320 C634 0570 DEC xYSaV MAKES SIEF RFT 0381 98 1240
0322 20C7FF 0SB0 ENTY JSR ZMOD ENTRY FOR STEP 0362 48 1270
0325 204903 05%0 JSK SIFZ GO STEFP OUT 03R3 44 1280
0328 101A 0400 BFL AGIN KYN TQ INF L INE 03R4 48 1290
0324 C9Cé 0610 TRCK CMF OCé IS IT A CRT 03KS  ADO2 1300
032C DOOY 0620 ENE KCML IF: :CR+TRY MCHD 03k7 18 1310
032E 20CSFF 0430 JSR TS8R1 03L8  ER13A 1320
0331 2000FF 0640 JSR BL1 HNDL. CR AS B(NK 03KA AA 1330
0334 4C0403 0650 JME CONT RETURN TO CONT 03B 88 1340
0337 A017 0460 MCMD LTy 17 TRY MONITR CHMLS 03kC  E13A 1350
0339 88 04670 CHRS LEY SERMH MON CRAKS O3RE B&3K 1340
033A 30C4 0680 BM1 STR1 NOT FNDsGO STRT 03CO  853A 1370
033C D9CCFF 0490 CMF CHRT .Y 03C2 BOF3 1380

30:62
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MICRO -- The 8502 Journal

other function you're interested in.
All of this Is accomplished with the
help of S&T.

So, If you're doing any assembly
language work on an APPLE Il Plus,
S&T can be of great help. If you're
just interested In seeing how things
actually run inside your APPLE,
Step-n-Trace can open a lot of In-
teresting doors. Anyway, have fun,
and if you find out anything In-
teresting, write about it.

BNE CHRS NOT FNDy - CHRS
JSR TSUR FNDy CALL SLER
AGIN LDY xYSAV RESTORE Y
JMF NXTI GET HNXT COMMANT
STPZ JSR ALPC ADR TO FC
STEF JSR D1SA TANE ONE STEF
FlLA AUJUSY TO USER
STA XETNIL STACK ANT: GAVE
FlLA RTN AlIR
STA XRTNH
Lox o8
XQIN LIA INMIyX INIT XEQ ARFA
STA xXDT X
EX
BNE XQIN
LA (PCL +X ) USR OPCONE RYTE
BEQ XBRK SPESHL IF HREAK
LhY %LGTH LETH FROM DASSY
CMF 20
REQ X.JSK HANDLE JISRYyRTS»
CHMFE 40 SMF s IMPC )
BER XRTS & RTI SPECTAL
CMF 4C
BEQ XJMF
CHF 4C
BEGA XJATY
CHF 40
HEQ XRTI
AND {F
EOR 14
CHMF 04 COPY USK INSTR
REQ XQ2 TO XEQ AREA
XQL  LDA (FCL d»Y
XQ2 STA XQT Y
REY
RFL XG1
J8R RSTR RESTOK USR REGS
JMF XQT XE@ VUSER OF
XBRN JSKR INSI FRINT USER FC
JSK RGES ANDI REGS
JMEr STRT THEN GO 10 STRY
XRTI CLU
FL A SIMUI ATE RTI
STA *STAT
XKTS FLA KTS SIMULATION
STA xFC1
FLA
FOCN2 5TA %PCH
FCN3 Lha 2 GTH UFHAT FC RY LEN
JSRADSR
SIY *j(H
cLe
KCE NCWE
XJ3k €t C
JSKR ALY LFHATE T AND
TAX FUSR ONTO STAN
YA FOR SR
FHA SIHUL ATTON
XA
FHA
Loy 62
XM LG
XJ&T Lha (FCH ey
TAX LQAIl FT FOR .IMF
ey X CIMED
LIA CFCL JsY  SINDLATION
STX ¥FCH
NEWF STA XPCL
KCS X.JMP
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03C4
03Cé
03C7
03c9
03CA
03CD
03CE
0300
0302
o303
o3n7
0308
0309
O3k
03LE
03DF
03E1
O3E2
03E3
Q3E4
03E7

4CI'7F A
18
ACD1
RiZA
20356F9
853A
98

38
BOCS
204AFF
38
ROC1
EA

EA

EA
4CLIBO3
ACLDO3

SYMEOl TABLE

RTNL
RTNH
LGTH
FRMF
YSAV
FEL

FCH

XQT

STAT
KHKD
INSD
nIsa
ADJ2
ADJ3
REGL
RGOS
GE TL
BL1

AlFLC

0026
0020
002F
0033
0034
O03A
O03R
003C
0048
{000
F882
F8D0
F 954
F9354
Fanz
Fala
FD&7
FEOO
FE7S

13%0
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
155

1560
1570
1580
1590
1600

RTNJ

ERAN

NERN

INMY
INITY

RELL
RSTR
SAVE
GETN
TSUR
TSR1
MaD
CHRT
STKRT
CONT
NXTI
TRYS
TRYT
ENT2
ISCR
MCHD
CHRS
AGIN
STPZ
STEFP

LDA
PHA
LDA
PHA
JMF
cLe
Loy
LDA
JSR
8TA
YA
SEC
RCS
JSKR
SEC
BES
NOF
NOF
NOfF
JHF
JME

{EN

XRTNH
XRTNL
KREGD
(V3
(FCL

ADJ3
XFCL

FLN2
SAVE

PENJ

NERN
BRAN

FF3a
FE3F
FFAA
FFA7
FFBE
FFCS
FFC7
FECC
0300
0304
030E
0313
0317
0322
0324
0337
0339
0344
0349
034AC

)Y

DISPLAY USK REG
HRANCH TAKEN»
Al LEN+2 TO FC

NURML RTRN AFTR
EXGING USER 0OF
GO UPDATE FC

DIiMMY FILL FOR
XEQ AREA

XQIN 0357

XQ1 0381
XQ2 0383
XBRK 038F
XRTI 0398

XRTS 03%C
FCN2 03A0
FCN3 03A2
XJSR 03AC
X:JME 0387
XJAT O3B8
NEWP 03Co
RTNJ 03C4
BRAN O3CDh
NERN

INM]

INIT

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

“THE BRAIN SURGEON"

All major compuler systems are checkea for functional hardware analysis on a
regular basis for logical as well as some practical reasons. Finding what is exactly
wrong can account for mos! of the money consuming dowa-time.

Apple Gomputer Co. has provided you with the besl equipment avaiiable 1o date,
The Diagnostic’s Package was designed ta check every major area of your computer,
delac! errors, and report any maifunctions, The Brain Surgeon will pul your system
through exhaustive, thorough procedures, testing and reporting all findings.

e Tesls inalude.
= MOTHERBOARD ROM TEST FOR BOTH APPLF Il AND APPLE I +
v APPLESOF! CARD TEST s INTEGEA CARD TESY o MEMORY HAM YESY
o DISK DRIVE ANALYSIS ¢ MONITOR ALIGNMENT
+ DC HAYES MICRODODEM Il YEST

System Diagnosis is an invatuable ald to your program library even if your system
is working fine. Hours have been wasted {rying to track down a “program bug" when
actually hardware could be the blame!

The Brain Surgson atlows you to be conlident of your system. This can be critical
when file handling, sorts or backups are invaolved. You must depend on your
compuler during all these crilical times. Running The Brain Surgeon prior to these
imponant functions helps to insure that your system is
operating at peak performance. .

The Brain Surgeor is easy lc use
ang supphed on diskette with
complete documentation

PRIGE: $39.55

REQUIRES: 32 or 48K
APPLESOFT. 1 Cisk Drive

Nikrom Technical Products
25 PROSPECT STREET « LEOMINSTER. MA 0)45)

APPLE 3 Rryintermd
Tragzemark of Avpis Lempuler Co
MICROMODEM Il 13 Registgred

Tradernatk of DC HAYES

®lvorf’s
Rebenge

WIZARD !

WIZARD 1 is a well done and exciting Hi-
Res game using over 100 Hi-Res pictures.
WIZARD 1| requires 48K, Applesoft Rom,
and Disk. As you explore the caverns and
castles (cach locale is done in Hi-Res)
looking for treasure, you must battle the
one-cyed, two-thumbed torkie: find the
grezzerlips’ sword; visit the snotgurgle’s
palace and get through the domain of the
three-nosed ickyup plus more!

Wizard lonDisk........c.ooooitn $19.95

SEE YOUR LOCAL DEALER
OR SEND CHECKS TO
HIGHLANDS COMPUTER SERVICES
14422 S.E. 132nd
Renton, Washington 98055
(206) 228-6691

Washington residents add 5.3% sales 1ax. Applesoft and
Apple are registered tradenarks of Apple Computers, tnc.




PROGRESSIVE SOFTWARE

Presents
Software and Hardware for your APPLE

¥c % v ROSTER +# +# %

*A complete package for Educators! Roster is a general
purpose disk-based record-keeping program for
teachers at all levels. It allows Instructors to create and
change class rosters label, enter and change test or
assignment scores, sort the roster based on student
number, student name, or rank in class, assign
character or numeric grades based on any of five criteria
(raw score, percent, rank, percentile rank or Z-score) and
Lists scores, totals (or averages), and/or grades accord-
ing to any of these options.

Roster on Disk (only) $49.95 plus $4.95 postage and
handling.

Written by Douglas B. Eamon, Ph.D.

¥ % ¢ FILES 3¢ % #

*Builds Serial Files

*Changes Serial Fllas to random access Files

*Adds to End of Serial Files

*Record insertion and detetion anywhere in Serial File
*Move individual records or biocks of records within
Serial Files. A file manipulator. $49.95"

SUPER SORT & SEARCH

A free-form data-base pkg. which allows the User to
detine fields per record. As the data is loaded In it is
automatically sorted. Can also merge together files or
allow key sort entries. Will sort out a particular field, do
a generic search andfor search for a speciflc piece of
data. Will allow each particular record or records to be
printed. $69.95* "

LX) VU "1 an e
* Accepts data from VISICALC*
‘ Relocates data and names

* Corrects data and names
* Creates an out file that can be loaded into VISICALC*

$49.95" "

ewe VU n -e e
Same as VU #1 except it will operate automaticaliy to do
repetitious functions, such as payroil. $59.95"*

saw VU ”3 aue

Includes VU #1 and VU #2. Will load data from any pro-
gram’s array statement and load it into VISICALC*. (WilI
also do the reverse.) $69.95"

Written by MARC GOLDFARB

* VISICALC is a Trademark of Personal Software, Inc.
**ADD $4.95 postage & handling for each of above (VU
#1, VU #2, VU 1)

HARDWARE

LIPSON LIGHT PEN - 15 programs on disk. Plugs directly
into game /0. 90 day guarantee on pen. Include $3.00
postage & handling. $20.95

TOUCH TYPING TUTOR — Teaches typing. Indicates
speed and errors made. Finger Builders; General Typing;
Basic Language and User Supplied. Diskette. (Appliesoft
or Integer).

Written by WM. MASSENA $19.95

BOWLING — Multi-player program. Various sklll levels.
Sound effects. Frame by frame resuits and total score
displayed. Also, on same diskette, TIC-TAC-TOE — Col-
or graphics. Announces winner.

Written by ED HOWERTON $19.95

KNIGHTS — Keyboard game. Using Chess Knight
moves, change KNIGHTS to thelr matching half board.
Also, on same diskette, SOLITAIRE — Otd European peg
game. Finish with last peg in center.

Written by CHARLES B. SMITH $19.95

GAF UTILITY PAK | - 4 programs.

Flle Compare — compares 2 programs; reports dif-
ferences to screen, printer, or disk file.

Menu — one keystroke program execution.

Applesoft & integer Sorts — Super fast machine
language sort for integer basic,

Convert-to-Text — Turns applesoft and integer pro-
grams into TEXT files.

Written by GARY A. FOOTE $19.95

GAF UTILITY PAK Il — 3 programs
Multiple Disk Catalog — Creates master catalog list;
can be processed by APPLE'S FILE CABINET. (File
cabinet repont files incl. for producing lists by volume,
name, type or size.)
File Cabinet Fast Sort — Improves File Cabinet Sort
by tactor of 10-20.
File Copy — Copies any type files from one disk to
another.

Written by GARY A. FOOTE $19.95
MATH DRILL I & 1l — Decimal arithmetic problems and
fraction problems (Add., Subtr., Multi., Div., or mixed).
User selects type of operation and degree of difficulty.

(Gr. 1-7)
Written by ED HOWERTON $19.95

FOREIGN LANGUAGE DRILL (Spelling Drlil 1) — Aids in
spelling and word definition skills. User input. Displays
randomly selected word and waits for User to enter cor-
rect spelling. Contains review function.

Written by ED HOWERTON $19.95

TO ORDER
Send Check or Money Order to:

P.O. Box 273
Plymouth Meeting, PA 19462

PA residents add 6% sales tax.

POSTAGE AND HANDLING

Please add $1.50 for the first item and $1.00 for each additional
Hem.

U.S. ang foreign dealer and distributor inquiries invited
All programs require 16 K memory uniess specified




AIM 65 File Operations:
Writing Text Files with BASIC

The value of BASIC is greatly enhanced with the
capability of writing text files. The techniques
and programs required are presented here.

In an article published in MICRO,
July 1980 (26:61), | presented a
subroutine which made AIM 65 text
files accessible to BASIC. The
capability to read text files with
BASIC has satisfled many of our re-
quirements. ) also hope that the
subroutine has been of help to other
AIM 65 users as well.

There are, however, many applica-
tions which require the capability to
write text flles. Therefore, | have
developed a second machine
language subroutine to meet this
need. This subroutine provides a
means for creating AlM 65 text files
directly from BASIC. Using this
subroutine, you can store any kind
of data on tape-character strings or
numbers. With this subroutine you
can also use BASIC to write other
8ASIC programs! In fact, our sam-
ple program will do just that.

As was the case with the earlier
text file input subroutine, the text
file output subroutine Is both
ROMable and completely position
independent. Don't be surprised if
you see sections of code from the
input subroutine duplicated in the
output subroutine. | have tried to
emphasize ease of use above other
factors.

The text file input and output
subroutines handle all the file
operations that wiil normally be re-
quired. However, | must point out
one restriction at the start. A BASIC
program cannot have an input file
and an output file open at the same
time. If a file must be updated, the
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entire file must be read Into
memory, modified, and then written
back to tape. Therefore, update pro-
cessing is restricted to files which
wili fit entirely in memory. However,
this restriction is not reatly too bad,
since update processing must be
done this way, if you only have one
tape recorder connected to your
AIM 65.

Approach

The AIM 65 itself creates text files
by first invoking the monitor routine
WHEREO. WHEREO establishes the
tape recorder as the active output
device, obtains a file name, and ob-
tains a tape drive number {1 or 2).
Each time a character is to be writ-
ten to tape, AIM B5 will invoke the
monitor routine OUTALL. If BASIC is
going to write text files these same
functions must be performed.

| have designed a machine
language subroutine which allows
BASIC to create text files. The text
tile output subroutine follows the
convention established by out text
input subroutine. The BASIC pro-
gram must place the text line {(or
record) in the character string
variable A$. Next, the BASIC pro-
gram invokes the USR function. the
machine language subroutine
locates A$ in BASIC’'s memory and
writes the contents of A$ to tape.
After AS has been written, control is
given back to BASIC.

In this subroutineg, | have used the

capabilities of the USR function to
pass data both to and from the
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Christopher J. Flynn
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Hemdon, VA 22070

machine language program. The
argument of the USR function,
{which BASIC passes to the
machine language program) con-
tains the number of bytes of data to
be written from A$. In other words,
you can set up A% as an 80 byte
string and write the first 25 bytes
one time, the first 50 bytes the next
time, and so on. Conversely, the
machine language program passes
data the other way—to BASIC. The
vaiue returned by the USR function
indicates whether or not the write
operation was successful.

AIM 65 users will note other
similarities to our approach to
reading text files. The AIM 65 will be
put in the tape mode orly for as long
as it takes to write a record. Thus,
the AIM 65 display is available as an
output device between write opera-
tions. Data formatting considera-
tions are simple: put what ever data
you want into A$ and write it.

Loading the Subroutine

The hex dump of the machine
code is shown in figure 1. In our
system, the subroutine resides at
location $7CA4. Since the
subroutine is position independent,
you may relocate it anywhere in
memory without having to change a
single byte of code.

tf you prefer entering the code In-
struction format, the disassembly
listing is included as figure 2. Just
be careful of the absolute ad-
dresses which show up as operands
of branch instructions.
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Before testing out the subroutine,
there is one address which your
must check. It may vary from one
version of the BASIC ROM to
another. The machine language
subroutine uses a BASIC subroutine
to convert the USR argument from a
floating point number to an integer.
The address of this subroutine, not
the subroutine itselt, is contained in
locations $B006 and $B0O07 of the
BASIC ROM. Use the AIM 65 monitor
fo examine these locations. if they
contain $FE and $BE respectively,
then no changes are required. If they
are different, however, you must
modity the machine tanguage
subroutne. In this case, simply
place the contents of location
§B008 into location $7CF1, and
place the contents of location
$B007 into location $7CF2. All we
are doing is telling the machine
language subroutine where the
BASIC floating point to integer con-
version code is located.

Once your have loaded the
subroutine and safely stored it on
tape, you can initialize BASIC. Since
the subroutine requires 148 bytes,
you Wwill have to account for this
when responding the the MEMORY
SIZE prompt. If you have a 4K
system and you are only using the
text file output subroutine,
MEMORY SIZE would by 4096 minus
148 or 3948. if you are-using both the
text file input and output
subroutines, MEMORY SIZE would
by 4096 minus(148 + 164) or 3784.

Procedure

Now we’re ready to go. The pro-
cedure for writing text files consists
of the following four steps:

1. Open the file

2. Write a record

3. Test the return code
4. Close the file.

If you recall, out text file input
subroutine closed the input file
automatically. The text file output
subroutine is ditferent. It requires
you to explicitly close the output
tile, This is necessary in order to
make sure that the last biock gets
written to tape. We wilf illustrate
these steps by going through a sam-
ple program. Our sample program
will generate BASIC DATA
statements. We will write these
DATA statements to tape and then
show how they can be appended to
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a BASIC program. this is one ap-
proach to saving and reusing data.

Step 1: Open the Flle

An output file is opened by POKE-
ing location $F7 (247 decimal) to
zero.

10 POKE 247,0

M>=7CA4 AD 13 A4 48

> 7CA8 AS 75 85 FO
7CAC AS 76 85 F1
7CBO A5 77 CS FO
7CB4 DO 12 AS 78
7CB8 C5 F1 DO OC
7CBC AO FF A2 FF
7CCO 68 8D 13 A4
7CCa 8A 6C 08 BO
7CC8 AD 0O B! FO
7CCC €9 &l DO 07
7CDO C8 B! FO C9
7CD4 80 FO OD 18
7CD8 A5 FO 69 07
7CDG 85 FO 90 UO
7CE0 E6 Ft DO CC
7CE4 AO 02 Bl FO
7CEB 99 FU 00 C8
7CEC CO 0S5 DO F6
7CFO0 20 FE BE AS
7CF4 AC DO C5 AS
7CF8 F7 DO 0A 20
7CFC 71 E8 E6 F7?
7D00 AD 13 A4 85
7D04 F8 A5 F& 8D
7D08 13 A4 AS F2
7D0C C5 AD $0 AC
7010 A5 AL FO 17
7D14 C9 51 BO Aa
7018 AD 00 Bl F3
7DIC 20 BC E9 CH
7020 C4 AL DO F6
7D24 20 FO E9 A2
7028 00 FO 95 20
7D2C FO E9 20 FO
7030 E9 20 OA ES
7034 A0 CO FO EF

A A AAAAAAAAAAAAAAAAAAAAAAAAAANAAAANAAANANAA
¥V Vv ¥V V V¥V VY VYV VVVVVVV VYV VY VY VY VY VY VYV VYVYVYVVvy

Figure 1: Text File Output
Subroutine — Hex Dump
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This will cause the machine
fanguage subroutine to invoke the
AIM 65 monitor WHEREO. As we
have seen, WHEREO will ask for the
output device, file name and tape
drive number.

Step 2: Write the Record

20 LN = 50000

30 FOR1=1TO 5

40 A3 =STRS(LN)+ "“DATA"
+STRS$()

50 POKE 4,103

80 POKE 5,125

70 Z = USR{LEN{AS))

Lines 20 and 30 are part. of our sam-
ple application. Since we are
generating DATA statements, we
need to place line numbers in front
of each one. Our generated line
numbers start with 50000. Five
DATA statements will be output.
The text line is formatted in line 40.
BASIC's STR$ function is used to
convert numeric fields to character
strings. The resultant line is placed
in the character string A$. A$ is the
output area. Each line of text to be
written to tape must first be placed
in A$. No other variable will do. Text
data cannot be written to tape from
any other variable without first be-
ing moved to A$.

Lines 50 and 60 tell BASIC where
the machine language subroutine is
located. The low order byte of the
address (expressed in decimal)
must be POKEd into location 4.
Similarly, the high order byte of the
address must be POKEd into loca-
tion 5. In our example, the machine
language subroutine is located at
$7CA4. Be sure you adjust this for
your particular configuration.

The USR function in line 70
causes the machine [anguage
subroutine to write the data from A$
to tape. Note that we've called the
USR function with an argument. The
argument tells the machine
fanguage subroutine how many
bytes of A$ to write. if the argument
was set to, say, five, then only the
first five bytes of A$ would have
been transferred to tape. by setting
the argument to LEN(AS), we insure
that the entire string will be written.
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NOTE: In accordance with AIM 65
text file format, the machine
language subroutine will
automatlically append a carriage
return to each line of text written.
You should not try to do this with
BASIC. If you do, there will be two
successive carriage returns on the
tape—the subroutine’s and yours.
As far as the AIM 65 is concerned,
this represents an end-of-flle mark.
When you go to read the tape, you
won’t be able to read very much of it.

Step 3: Test the Return Code

As line 70 shows, the USR func-
tion returns a value. This value Is
known appropriately as a return
code. The return code can be
assigned to any numeric varlable (it
doesn't have to be Z). The return
code will telt you, from a software
point of view, whether or not the
write operation was successful, It
won't tell you, for example, if your
tape recorder is jammed or unplugg-
ed.

The return code can be inter-
preted as follows:

A: Return code is tess than zero

It the return code has a value that
is less than zero, then an error con-
dition has been detected. There are
four situations which will cause an
error.

1. A% Is not defined

2. A% Is fonger than 80 bytes

3. The USR argument Is greater
than 255

4. The USR argument is greater
than LEN(AS)

Please note the 80 byte limit on the
length of a text tine.

B. Return code is greater than or
equal to zero

If the vatue of the return code is
greater than or equal to zero, then
the machine language subroutine
has successfully located A$ and
has written Iis contents to tape. The
return code will indicate the number
of bytes written (exclusive of the
carriage return).

Our sampie program will test the
return code like this:

801F 2 0 THEN STOP

80 LN=LN+10
100 NEXT |
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/39
7CA4
7CA7
7CA8
7CAA
7CAC
7CAE
7CBO
7CB2
7CB4
7CB6
7C88
7CBA
7CBC
7CBE
7CCO
7CC1
7CC4
7CCS
7CC8
7CCA
7CCC
7CCE
7CDO
7CD1
7CDJ3
7CDS
7CD7
7CD8
7CDA
7¢DC
7CDE
7CEC
7CE?2
7CE4
7CLE6
7CES8
7CEB
7CEC
7CEE
7CFO
7CF3
7CFS
7CF?
7CF9
7CFB
7CFE
7D00
7E03
7D05

K>xa7CA4

AD
48
AS
85
AS
85
A5
CS
DO
AS
Cs
1914]
AD
A2
68
8D
8A
6C
AD
Bi
c9
Do
cs
Bl
Cc9
FO
18
AS
69
85
90
Eé6
9J0)
AD
B}
99
c8
Cco
DO
20
AS
Do
AS
DO
20
E6
AD
85
AS

LDA
PHA
LDA
STA
LDA
STA
LDA
CMpP
BNE
LDA
CMP
BNE
LDY
LDX
PLA
5TA
™A
JMP
LOY
LCA
CMP
BNE
INY
LDA
CMP
BE®
CLC
LDA
ADC
STA
BCC
INC
BNE
LDY
LDA
STA
INY
crPY
BNE
JSR
LDA
BNE
LDA
BNE
JSR
INC
LDA
STA
LDA

Figure 2: Text File Output-
Subrout!ne—Instruction Format

A413

75
FO
76
Fi
71
FO
7GC8
78
Fl
7CC8
#FF
#FF

A4l13

(B0OOS8)
#00
(FOJuY
¢4t
7CD7

(FOY»Y
480
7CE4

FO

#07

FO
7GBO
F!
7CBO
#02
(FO), Y
00FO0. Y

#05

7CE6
BEFE

AC
7CEBC
F7
7L0S
£E871
F7
A413
F8
F8

Save OUTFLG on the stack

Start of BASIC's symbol table

Is it the end of the symbol table?

No...

No...
Error exit. Set return code to -1

Normal exit. Restore OUTFLG

Back to BASIC

Is it A$?

Set up for next symbol table entry

Get address and length of A$

Convert USR argument to integer

Is it greater than 2557
Yes, then error
First time through?

No...
Yes, call WHEREO

Pick up new OUTFLG and
Save it in a temporary variable
Restore OUTFLG from the temporary
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Figure 2 (continued)

D07 8D
7D0A AS LLA F2
7D0C CS CMP AD
7DOE 90 BCC 7CBC
7D10 AS LDA AL
7Dt2 FO BEQ@ 7D2B
7D14 C9 CMP #5)
7Dié6 BO BCS 7CBC
7DIB AO LDY #00
7D1A B1 LDA (F3),Y
7DIC 20 JSR E9BC
7DIF €8 INY

7D20 C4 CPY AL
7022 DO BNE 7DI1A
7D24 20 JSR ESFO
7D27 A2 LLCX ¢00

STA A4l13

7029 FO BEQ 7CCO Exit
Close the file. Two CRLFs

7D2B 20 JSR E9FO
7D2E 20 JSR E9FO0
7D31 20 JSR E50A
7034 A0 LDY #00

Error if USR arg greater than LEN(AS)

Caller says it’s time to close the file
Error if USR arg greater than 80

Pick up a byte from A$
Use OUTALL to write it

CRLF marks the end of the line

DU11 writes the last block
Set return code to 0

7D36 FO BEQ 7D27 Exit

So, If there 1s some kind of error, the
program will terminate with a
BREAK message.

Lines 90 and 100 set up the next
DATA statement line number and
tinish up the loop.

Step 4: Close the Flie

When we have finished writing all
the records we want, we must
“close’” the output file. There are
several actions that must be done in
order to close a file. First of all, it we
are writing a text file that contains
BASIC source program statements,
we must write a control-z at the end
of the file. (Refer to the Basic
Reference Manual, page G-3). In any
case, the text file must be ter-
minated with two carriage returns.
Our machine language subroutine
will take care of writing the two car-
rlage returns. However, since the
machine language subroutine has
no idea of whether the text fite that
we are writing is a BASIC source
program or not, we must write the
control-z ourselves.

In our sample program, the code
to close the output file is:

110 A$ = CHR$(26): REM
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CONTROL Z
120 Z = USR(1)
130 Z=USR(0):

FILE
END

REM CLOSE

Lines 110 and 120 write a contro!-z
at the end of the text file.

Calling the machine language
subroutine with the argument of the
USR function set to zero, closes the
text file. The machine language
subroutine will output two con-
secutive carriage returns. Next, it
will write the last block of data from
the AIM 65 output buffer to tape.
Lastly, it will turn both tape
recorders (drives 1 and 2) on.

Sample Program

Figure 3 shows a complete listng
of the sample program and a test
run. You shouid be able to duplicate
the results exactly.

The sample program generates
five DATA statements. These are
written to a tape file. Next, the tape
is read with the BASIC LOAD com-
mand (without first typing NEW). A
LIST of the program reveals that not
only was the tape write succesful
but also that the DATA statements
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were appended to our sample pro-
gram. Please recognize that this is a
sample program., We generated
DATA statements only for the sake
of simplicity. There Is no reason why
we could’'nt have created and writ-
ten to tape an entire BASIC pro-
gram.

We have described a machine
language subroutine which opens
up the capabllity to create text files
from BASIC. You can use this
capability for any number of ap-
plications. Just kesp In mind the
restriction that was mentioned
eartler in the article: an input file
and an output file cannot be open at
the same time in the same program.

Subroutine Loglc

Figure 4 contalns the Warnier-Orr
diagram of the machine language
subroutine. With this diagram and
the description that follows, you
should be able to modify the
subroutine to fit your particular
needs.(To broadly review Warnier-
Orr diagrams, the sequence of
operations is determined by reading
from the top of the diagram to the
bottom. Hierarchy is indicated by
reading from left to right).

A description of the zero page
variable used in the subroutine is in-
cluded as tigure 5. If you are using
our text file input subroutine, you
will notice that many of the same
zero page locations are used. There
is no real conflict, however. Both the
text file input and output subroutine
initialize locations $F0 through $F4
each time they are called.

Upon entry to the text file output
subroutine, the AIM 65 variable
OUTFLG is saved on the stack. This
allows us to preserve the AIM 65 ac-
tive output device indicator between
subroutine calls. In other words,
assuming that the display/printer is
the active output device, it will be
disabled while the subroutine is us-
ing the tape recorder as the active
output device. Next, one of two
lower level routines is invoked,
depending on whether or not A$ has
been defined by the BASIC program.
When control is again received from
one of these lower level routines,
OUTFLG will be pulled from the
stack. This restorses the original ac-
tive output device (for example the
disptayl/printer). Finally, the
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Figure 3: Sample Program

STEP 1

Key In and LIST the sample program. WARNING: The subroutine is located
at $7CA4 as specified by lines 50 and 60. You may need to change this for
your system.

10 POKE 247.,0

20 LN=50000

30 FOR 1={ TO S

40 ASRSTRS(LN)+"“DATA"+STRE(I)D
SO POKE 4,103

60 POKE 5,125

70 ZaUSR(LEN(AS))

80 IF Z<0 THEN STOP

90 LN=LN+10

100 NEXT I

110 A$SsCHRS(26) tREM CONTROL-2
120 Z=USR(1)

130 Z=USRC0O) +REM CLOSE FILE

140 END
STEP 2
RUN then program. It will write 1 block of data to tape TEST1.
RUN
OUT=T F=TEST]| T=2
00
STEP 3

LOAD tape TEST1 (do not type NEW). 1 block of data will be read. The data
will be displayed as it is processed.

LOAD
IN=T F=TEST] T=1
00 SRCH F=TEST! BLK= 00 LOAD
SOOOO0DATA 1
SO010DATA 2
S0020DATA 3
SO0030DATA 4
STEP 4 50040DATA 5

LIST the program. The generated DATA have been appended to the original

program. 10 POKE 247.,0
20 LN=50000
30 FOR 1=1 TO S
40 AS=STRE(LN) +"DATA"+STRI(I)
50 POKE 4,103
60 POKE S, 125
70 Z=2USR(LENCAS))
80 IF 2<0 THEN STOP
90 LN=LN+10
100 NEXT 1
110 AS=CHRS$(26)tREM CONTROL-2
120 2=USR(1)
130 Z=USRCO)sREM CLOSE FILE
140 END
50000 DATA
S0010 DATA
50020 DATA
50030 DATA
50040 DATA

nsWwN -~

machine language subroutine
returns to BASIC. This is done by is-
suing a JMP indirect to location
$B008 in the BASIC ROM. $B00S
converts the 18-bit return code
(stored in A and Y) to a floating point
number.

If A$ is defined, a call will be
made to a subroutine in the BASIC
ROM. This subroutine converts the
argument of the USR function to a
16-bit integer. (Refer to page F-1 of
the BASI/C Reference Manual) The
value of the 16-bit integer is examin-
ed and one of two lower level
routines is invoked as approprlate.

If A% is not defined, then no out-
put record exists. This is probably
an error. The machine janguage
subroutine sets the return code to
— 1 to signal the error condition.

In the event that the argument of
the USR function is 255 or less, the
following steps will be carried out.
First, if the machine language
subroutine is being called for the.
first time, lower level initialization
code will be Invoked. In any case,
OUTFLG Is restored from the tem-
porary variable located at $F8. Nor-
mally, this will put the AIM 65 in the
tape mode. Then, the USR argument
(that is, the number of bytes to be
written) is compared with the actual
length of AS.

Shouid the USR argument specify
a value greater than 255, an error
condition exists. Microsoft BASIC
does not permit strings (onger than
255 characters. Therefore, the
machine language subroutine sets
the return code to — 1.

If the machine language
subroutine is being called for the
first time, WHEREO will be called.
This AIM 85 monitor subroutine will
prompt the user for the output
device, file name, and tape drive
number., WHEREO also sets
OUTFLG with a new value. We store
the new value in OUTFLG in the tem-
porary variable at $F8.

If the USR argument is less than
or equal to the length of A$, then
processing can continue. We test
the USR argument for three condi-
tions:

A. USR argument is O
B. USR argument is non-zero
and less than or equa! to 80



P
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: = Call DU11
USR argument from temporary ©, 1) Set return code to 0
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| less than 255 IS:‘_’?“’” code
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A8 Is N
defined Set return code
o © Figure 4
| Restore QUTFLG
from stack
Return to BASIC
via $B008
N

C. USR argument is greater
than 80.

If, on the other hand, the USR argu-
ment is greater than the length of
A%, there is some inconsistency.
The machine language subroutine Is
being asked to write more data than
is actually present. So, in this case,
an error condition is raised and the
return code is set to — 1.

An output file is closed by setting
the USR argument to zero {condition
A above). The following actions take
piace. The AIM 85 monitor routine
CRLF is called twice. This puts two
successive carrlage returns on the
tape as an end-of-file mark. Next,
the monitor routine DU11 is called.
DU11 writes the last tape block and
turns on both tape drives. Finally,
we set the return code to zero and
exit.

If the USR argument is greater
than zero and less than or equal to
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80, we output the number of bytes
specified by the USR argument. The
AIM 65 subroutine OUTALL per-
forms the output operation. The end
of the text line Is marked by calling
CRLF. The return code is the set to
the number of bytes written {(ex-
clusive of the carriage return).

If the USR argurment is greater
than 80, the return code is set to —1
to indicate an error. This is because
we have established a maximum
record length or 80 bytes for our text
tile input and output operations.
This limitation is easily relaxed,
however.

U

]
Figure 5: Zero Page Variables
SYMTAB §FOQ, $F1 Pointer to BASIC’s symbol table
LEN §F2 Length of A%
APNT $F3, $F4 Pointer of A$ in BASIC's memory
TEMP2 $F7 First time switch
TOTFLG $F8 OUTFLG holgd area
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$ WIN $$

Sirius Software announces
TWO CONTESTS

1. STAR CRUISER

Does something unusual when you score over 9999. Be the
first to describe what happens and win $100 cash. Earliest
postmarked correct entry wins. Send your entry with the
face sheet from the package or other proof of purchase to
Sirius Software.

2. E-Z DRAW

We're looking for the most creative use of E-Z Draw.
Judging will be done by members of the Apple Sac Club
based on originality, artistic merit, and practicality. First
prize will be $100 cash and ten runners up will each receive
their choice of either E-Z Draw, Starcruiser or both barrels.

Eniries 10r both contests musi be posimarked before 12/31/80. Star Cruleer entrdes noed only sand prool of purchase with a written description o what happ dwhen they
over 999, £-2 Oraw entrles muel be submitied on appie compaiible disketie. Entdes mustinclude name, addrass & phone number. Diskettes wlilba raelurned to the confeslanis but we
cannol guarantee safe raturmn and we will noi sssume rasponsihllity beyond the coet of s blank disketie for any work eubmitiad. Winners of the contests witl be coniscted direcily and the
namaa ot alt winaers wilide d In ndvert ts (0 thle magazine aftar J y 1, 1981, Conlest vold where prohtblted by law. Employeea ar temily of Sirlus Software or their
distr(butors are axciuded fram panticipat

E-Z DRAW and DUCK BUNT include character generation by Ron and Darrel Aldrich

SIRIUS SOFTWARE is proud to announce that SYNERGISTIC SOFTWARE
is now a distributor for these products. Contact your local dealer
or call SYNERGISTIC SOFTWARE at (206) 641-1917.

SIRIUS SOFTWARE SYNERGISTIC SOFTWARE
1537 Howe Avenue #106 5221 120th Ave. S.E.
Sacramento, CA 95825 Bellevue, WA 98006

(916) 920-8981 (206) 641-1917



The MICRO Software Catalog: XXVI

Software announcements for the 8502 based systems

Name: Electric Bill
System: ATARI OR PET
Memory: 8K

Language: BASIC
Hardware: no extra

Description: A household utllity pro-
gram designed to predict what your
next month's electric blll is going to
be BEFORE you use the electiclty.
By using this program weekly, you
can watch your consumption rate,
cutting excessive electrical use.
Software package comes with
BASIC program on cassette and six
pages of documentation.

Price: $4.95 for PET version
$5.95 for ATARI ver-
sion

Author: Mitchell Kelly
Agvanced Data Ser-
vices

Available:  Kinetic Deslgns
401 Monument
Rd.#123

Jacksonville, FL 32211

B e - e o e o g o o ¥

Name: CRS/PDOS

System: PET-Old or New Roms
Memory: 16K, 24K, or 32K
Language: Machine Language

Description: A comprehensive disk
operating system for the Microtech
PEDISK — f{loppy disk system for
PET. The system was designed to be
easy to use, simple syntax, yet still
provide powerful data file handling
capabilities. It greatly facilitates the
use of languages other than BASIC
and a conditionat assembler/editor
is available. Its use does not in-
terfere with any feature of the PET.
All commands and keywords func-
tion as they do in a PET without
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CRS/PDOS. Disk functions are pro-
vided by new commands added to
PET BASIC for disk program and
data file control. Can be modified.

Price: $75.00 (available with
EXS 100 board)
Available: CGRS Microtech, Inc.

P.O. Box 102
Langhorne, PA 18047

B % e S S o S Yo Yo o o "o o Yo Yo Yo Yo

Name: GROCERY LIST

System: APPLE Il or APPLE il +

Memory: 48K

Language: ROM or RAM Ap-
plesoft

Hardware: DISK Il and PRINTER

Description: An easy-to-use, self
prompting program that lets the
user scan a Master File of up to 500
grocery and related items. With a
single key-stroke the shopper may
select the quantity and item dsired.
Prints a shopping list organized by
table number, sectlon number, or
department, such as “DARY",
“DELJ", or any other four letter
code. The code is user defined. Over
150 items on a Master File are includ-
ed. A Master File Editor is also in-

cluded.
Price: $19.95 on disk
fncludes: Diskette and complete
documentation
Author: D.R. Jarvis
Availabla: D. R. JARVIS COM-
PUTING
1039 Cadiz Dr.
Simi, CA 93065

P N e e g

Name: C1 Shorthand
System: 0S8t C1 (and Super-
board) BASIC-in-ROM

MICRO -- The 8502 Journal

Mike Rowe
P. O. Box 6502
Chelmsford, MA 01824

Memory: Any size system
Language: Basic and machine
Hardware: None special

Description: Shorthand is a BASIC
program that POKES in a machine
language routine that will allow you
to use two keys to enter BASIC
keywords and commands. Saves
much time in typing in long pro-
grams. C2, C4, and C8 versions are
about to be released. Write for

availability.

Copies: Just released

Price: $12 on cassette tape,
ppd.

Author: Mike Cohen

Available: Orion Software
Assoclates

147 Maln Street
Ossining, N.Y. 105662
PO Ve 20 S C CE Ve v .

Name: Magic Boot
System: Ohio Scientific
Hardware: Disk

Software:  0S865D
Memory: Uses 2K

Description: Adds renumber, foll
cursor editing, memory pack, screen
clear and color background to
BASIC. All routines are superfast
machine code and handle All cases.
These are not USR (x) routines, but
extensions to BASIC itself. All you
do is boot and these commands are
ready to use—in immediate mode or
in your programs. Also includes new
BEXEC* and disk utilities. Write for
more information or separate price
list.
Price:
Available:

$50.00

Unlversal Systems
1647 E. Old Shakopee
Rd.

Minneapolis, MN
55420
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FREE
ATV

MICROVERTER
with

Challenger 1P

Superboard Il
also
C20EM-

The Best Buy
In 8" Disk Systems

The C2-OEM cabinet can be table

top, rack mounted or incor-

porated in a matching desk which
will accommodate a CRT terminal

and printer. Industry standard
parts provide very reliable
operation and easy service. And
best of all, the C2-OEM can make
use of most of the business
application software and
accessories for the popular,
premium performance Ohio
Scientific Challenger (Il

COMPUTEASHOP

Boston Demon N M Cambridge
590 Comm. Ave fAte 168 288 Norlolk St.
(acrossfromB U)  603-473-2323  (nearM.I 1))
247-0700 661-2670

PROGRESSIVE COMPUTER SOFTWARE
P 405 Corbin Rd., York, Pa. 17403
(717) B45-4854

SOFTWARE — HARDWARE — SYSTEMS
CUSTOM PROGRAMMING

s APPLE & HDE

« * * » * > o &
The latest In 8 series ol
machine tanguvage pregram
development tools lor Lhe

APPL E. TEMA-2 is @ mach-
ine language debugging aid
designed to run exactly
lhke the debug
programs.

With TEMA -2 you can
display or change Lhe conten!
ol any cegisler or memory
locatian; display the Jlast! 4
slack locations, JSR to any
subroutine - withoul any
interience to the wuser
ram Jlow The direct
also allows display forma)
lesting and finding ASCIl o¢
hex sfirings ol up to 256
chacacters A TEMA commandg
editor checks 2ll inputs

Complete wilh TEMA - 2
Traineritn Applesocit or Integer)
on disk, lor $49 95 HDE
versian soon

mawn - lcame

ptog:
mode

coming

Write f{or complete calalog

announces...
our all new 1980

you to peek at the
latest collection of
software and
hardware products
for your APPLE II™

wrlte or call tocay
for your free 1980
catalog,

Qe

Garden Plaza Shopping Center
9719 Reseda Boulevara

Norgwidge, CaliForn:a 31322 219 335560 Dept 9M) ’

MICRO-WARE DISTRIBUTING INC.
PRESENTS

NEW~—THE APPLE CARD — PLASTIC

8% x11 Reference Card for the APPLE

$3.98.

NEW DISK SOFTWARE FOR APPLE!™:
UNCOPY—A unique way to make APPLE
disks uncopyable. Just load in the soft-
ware that you want protected and init a
disk with Uncopy. That's it (not for
PASCAL or DOS 3.8 systems). .. .. $29.95
GRAPH FIT—A great hires graphing pro-
gram that will make 3-d bar charts, ple
charts, or line graphs. Just enter the
data and the program will do the rest.
(ABK. A-SOM e e s v csms s $25.00
ROAD RALLYE—A stimulating hires
auto race game with five spectacular full
SCTEEm traCRS . a . oswbahmmms s v $14.95
SUPER SEA WAR—Hires graphics and
unique sound add to this computer en-
chanced version of battleship. 3 levels of
play incl. Super Salvo with missiles. .
.$13.65

THE ULTIMATE TRANSFER—Upload or
download programs to distant areas
over the phone (INTEGER, A-SOFT,
MACH. LANG). Needs 48K and DC
Hayes Assoc. Micromodem. .. ... $25.00
INSTANT LIBRARY SPECIAL ~ Buy any
4 of the above 5 and receive a 15% dis-
count!

Z-80 Board for APPLE from Microsoft
....$275.00

PRINTERS! PRINTERS! PRINTERS!

EPSON TX-80 w/GRAFTRAX-Full upper &
lower case 125 CPS printer that will
dump either APPLE hires screen in 2
sizes plus inverse or normal mode. Com-
plete with software for the hires screen
dump. Only $795. APPLE Type Paralleis
Interface, add $88.00.
EPSON MX-80-8i-directional, logic seek-
ing, dot matrix printer with a 9x9 matrix
character formation. Characters can be
enlarged, condensed, emphasized or
double struck and full software control
of horizontal & vertical tabs as well as
form feed comes standard. Only $645.,
APPLE Type parzallel interface add
$88.00.
V300 DAISY WHEEL PRINTEf-Another
fantastic value from Japan. A high quali-
ty daisy wheel that uses standard
plastic daisies and standard Diablo type
ribbon with 136 printable columns.
Comes with a full 90 warranty and ser-
vice available through 417 nationwide
WESTERN UNION locations. Only
$1999.00, with APPLE Type Parallel Inter-
face.
Call (201) 839-3478 or (201) 835-7080 for
information
Or order from:MICRO-WARE DIST.INC.

439A Route 23

Pompton Plains, NJ

07444
Dealer Pricing on Request!



EXCERT, INCORPORATED
AIM-85 SYSTEMS

EXCERT specializes in AIM-65 System integration. tn addition, we sell industrial quality power sup-
plies from Condor, cases from the Enclosures Group, and expansion products from Seaweil, MTU, The
Computerist, Cubit, Optimal Technology and we integrate these items into the exact System YOU want!
These Systems are comgpletely Assembled and Tested (whenever possibie and at no additional charge) and

Warranteed for six (6) months. All YOU have to do is plug in the line cord.

Here are several of the more popular configurations:

4K AIM w/BASIC AB5-4B $510
Case & Power Supply ENC4 100
Assembly & Test N/C TOTAL 610

“BASIC” System

8 A/D in-2 D/A out, 500 conv/sec
Cable

Case & Power Supply
Assembly & Test

CABLE
ENC5A
N/IC TOTAL 689

“32K’’ System
32K DRAM Plus'™ -EPROM-1/O
Cable
Case & Power Suppty

Assembly & Test N/C TOTAL 889

For more information, call or write for our complete Product Sheet:
EXCERT, INC
P.O. Box 8600
White Bear Lake, MN 55110
612) 426-4114

1,000,000 Bytes

Terminal

PETTERM | All 1epeuren anove $75.00
PETTERMI| All demeurmm of 1. Deus 10<H TOXT wditos

~iin dpwn-losding cedidility . $90.00
PETTERM 1] All tsarurem al Il plus BOV1T2 column

KIDIING WwindOw ‘¥ vievyiAg 1o/AaTted
oUIBLG nder thaa 40 Zaluman
. $100.00

THE FLOPPY DISK ALTERNATIVE

FLEXIBLE DATA MANAGEMENT. ... MICRO-PROCESSOR
CONTROLLED BETA-1 UNIVERSAL TAPE DRIVE 8Y MECA® ...
PERIPHERAL DEVICE WITH COMPLETE SOFTWARE.SUPPORT

FORTH

The PET/BETA ! digital tape systerm provides il (he fearures of a
disk, with powerful data hardling capatilities. Vour FEI/CBM
handles big yobs with a data capacity of one megabyte per drive,
fast seek times, and Yk per second data transfer rates. Put your re-
cords on line with PET/BETA-1.

IAteractive Agh level cOMOIIRF and ODsers
0Ag syatem 3-10 himisd ‘mirar than PEY
BASIC. High level hlock trructuted laa-
Quega, A Ffig Fasth  Sem Augurt 1980

BETA-1 DRIVE, PET/8ETA-1 OPERATING SYSTEM MANUAL BYTE~leaturiag FORTH . . . $60.00 ENCAVPT
$700.00 Wi{h (AIRYECtIVe LIBerTUIer Orowvid/img AIgR

.................................. . e e i o o

MANUAL (lapplicabia to purchase) . . . ... ... ... .. $10.00 whw taa.00 ALIEN

| o = =
software for small comeuter=s

LSRR ST 1983 Rio Grarde P.0. Box 8483
4EYW A ALgIEYEaRE YRAOERARK A7 CAMRORARS IuE, Austin. Texas 1-312-477-2207 Austin, Texas
79705 78712

Games

NUCLEAR WAR
GALAXY

STOCK MARKET

PET/CBM Sottware

Turn yousr PET into an intelligent
terminal with one of our reeminral
packages. These are complete as
sermbied hardware and software
packages. All include line editing/
resend, rapeat key, shitt lock, out-
pur to CBM printer, and more. ..
Deliverad on PET cassette witn

manuals, [nguire for modem
prices.
Fast peaced mMultip(EVEr games
Wit ungla  plaver moge De

livered on PET causetre.
Encn . .

Nuciear confroavatian on a global scale
Many wenanas.

Plllage 2-3-0 palesy collecting Ioof from
cwpliva wadign

Frot 10 riched peme of buy »d sall with
camputer wWocrL.

Cratk purrtes,
Memagns

ceod

Prpeact The Inderation. Ree tma 10
navigamon.



“NIBBLE IS TERRIFIC"
(For Your Apple)

NIBBLE I8: The Reference for Apple computing!

NIBBLE I8: One of the Fastest Growing new Magazines in
the Personal Computing Field.

NIBBLE I$: Providing Comprehensive, Useful and
Instructive Programs for the Home, Small Business, and
Entertainment.

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

NIBBLE I8: A magazine 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 11"’

— “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:

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

[ Personal Investment Analysis [J Electronic Secretary for Time Management

O The GIZMO Business Simulation Game

And many many more! r---------------------1

— Asis and elsewhere $15.00

NIBBLE is focused completely - nibble noo 1
the le Computer systems.
on h App P y I Box 325, Lincoln, MA. 01773 (617} 259-9710 l
Buy NIBBLE through your local = Il try nibble! =
Appl aler or subscribe now with
Al § Enclosed is my $15 (for one year). i
: B [ check money order i
Tl'y a W! | (Please allow 4 10 6 weeks for delivery of 1st issuc) |
B BACK ISSUES of NIBBLE are availabte for |
i $2.00 + .50 postage and handling. |
B Name ]
1 "
NOTE: ] Address |
First Claas or Air Ml is required for aft APO, FPO and sl! {orcign sddresses
with the faltowing aduitional amounts [ | - |
_USA, Canads. Mexico, APO. FPO §7.50 i City i
—Centeal and South America $9.00
— Furope $12.00 l State Zip '
i i
L o

1) 1980 by MICRO-SPARC . INC.. Linvoln, Maxs. 1773 All tights rescrved

“Apple (1 is a regisiercd trademadk of Apple Computer Compuny ¢ ¢« rr: «+r+«+ &+ ¢y 15 1 1 !
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721. Washington Apple Pi 2, No. 1 (Jan. 1980)

Mitchell, Howie. "‘Master Catalog Program,” pg. 7.
A catalog program which works well for finding diskettes
containing specific programs.

722. The Harvest 1 No. B (lanuary 1980)

Pfeifter, Jim, “How Applesoft Stores String Arrays and a Tip
on How to Clear String Array Space," pgs. 1-7.
A tutorial for the APPLE.

Anon., "APPLE Configuration,” pg. 6.
This program figures out which cards your APPLE has in
which peripheral slot.

Neiburger, Skip, “Label Maker,” pg. 8.
Print labels with 2 maximum of 4 [ines and 28 characters
in length.

723. The Paper 3 Issuas 2/3 (March/Aprit 1980)

Busdiecker, Roy, “The End.” pgs. 19-21.
A fast routine to find the eng of whatever BASIC program
that happens to be in your PET.

Barroll, Ken C., “A Simple Mall Label Program,” pg. 23.
Shon Basic program for your printer.

Sparks, Paul W., “A Screen Print Machine Language Pro-
gram, ' pgs. 24-33.
A cookbook tutorial including assembly language pro-
gramming.

724. APPLE Cookbook 1, No. 1 (January 1980)

Matsumoto, Tom, "Pascal Turtle Graphics.” pgs. 2-3.
How to control the Turtle head on the APPLE/Pascal
system.

725. APPLE Cookbook 1, No. 1 (January 1980)

Wigginton, R. “Saving Character Strings on Cassette
Tape,” pg. 8.
If you need to save strings to tape, this program will do
very well on your Apple.

Golding, Val and Aldrich, Darrell, "“Two Short Utilities,” pg.
11,
"Disk Space” and “C for Catalog” are listed for the
APPLE.

726. APPLE Peel 2, No. 2 (February 1880)

8rown, Tom, A New Dimension in Applesoft
Programming.” pgs. 8-10.
Redimension your Applesoft array to a larger or smaller
size.
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Dr. Wiltiam R. Dial
438 Roslyn Avenue
Akron, OH 44320

727. The Harvest 1, No. 9 (February 1880)

Sander-Cederlof, Bob, “S-C Assembler Auto Line Number,”
pgs. 4-6.
Adg Auto-Number to your S-C Assembler II.

728. Washington APPLE Pi 2, No. 2 (February 1960)

Field, Bruce F., ‘‘Remote Temperature Measurement with
the APPLE,” pgs. 16-17.
Hook up a thermistor sensor to your APPLE.

729. APPLE Cookbook 1, No. 2 (March/April 1980)
Matsumoto, Tom, "“Pascal Tutor,” pgs. 2-4.
The second In this tutoriai series on Pascal for the APPLE.
730. Ralnbow 2, Issues 3/4 (March/April 1980)

Lee, Montgomery, '‘Printing Text on Page 2, pgs. 6-7.
Hints for the APPLE.

* Frazer, Fred, "The Search Goes On,"” pgs. 34-35.
A taster version of a program to search for Pythagorean
Triplets, on the APPLE.

731. The Harvest 1, No A (March 1980)

Russ, John C., “Simulation with the APPLE, or some
thoughts on RND (NUMBERS),” pgs. 1-4.
Several examples of the use of random numbers in
listings.

732. APPLE Peel 2, No. 3 (March 1980)

Little, Gary, “EDIT + : Who needs Autostart ROM?" pg. 3.
A program 1o provide editing features such as those of-
fered on the Autostart ROM of the APPLE.

733. From the Core (Aprll 1880)
Anderson, Chip, “The Processor,” pg. 11.
A utility program for the APPLE.
734. Stems from APPLE 3, No. 4 (April 1980)

Ward, Dennis, "Applesoft Debugger,’” pg. 7.
Routine to print error codes in debugging APPLE pro-
grams.

Jochumson, Chris, “APPLE RHI-RES Graphics,” pgs. 8-11.
A totorial for Hires on the APPLE.

Reed. Ron, "“APPLE Language System Pascal Patch,” pgs.
16-17.

How to live with the unruly cursor. Eliminates the flashing
upper case.

735. The Harvest 1, No. B (April 1980)
Hobson, Blake. “DEF FN Detined,” pgs. 6-7.
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A program is given in which the DEF FN statement is
changed with each input, thus results in a program which
modifies itself.

736. 0.S.1. Users Independent Newsletter 3 (May 1960)

Curley, Charles, “0S-65D Addresses,"” pg. 2.
A list of useful addresses for the OS-865D with comments
and observations.

7a7. Kllobaud Microcomputing No 41 (May 1980)

Baker, Robert W., “PET-Pourri,” pgs. 7-8.
Comments on Tape drive with a counter, programming
tips, software and workbooks.

Garrett, Robert D.. “Machine Language Routine for

Challenger II,” pg. 18.
How to move a machine language program.

Williams, John D., “Software for the AIM 65," pgs. 96-98.
Discussion of some of the mysteries of the AIM 85
monitor subroutines.

Hoyt, Bruce, "Keeping Real Time with OSI’s Superboard I1,”
pgs. 202-203.
A real-time clock, with alarm and timer, for the 6502.

738. Washington Apple Pl 2, No. 4 (Aprll 1980)

Pilloff, Hersch, “An Error in 00S 3.2.1." pg. 7.
Under cenain conditions the APPEND function will over-
write the previous sectors in the text file. Here is a fix.

Crossman, Craig, “APPLE Tricks,” pg. 11.
Learn how to INIT a disk in half the time, type ‘unac-
cessable’ characters, make your program unlistable, etc.
in this article on the APPLE.

739. Cider Press (Aprll 1980)

Yeo, David R., “Stop the Blinking Cursor,” pg. 8.
Routine to alter the cursor on the Apple.

Slater, Michael, “Apple Pascal Compiler,” pg. Q.
How to eliminate a bug in the compller.

Anon., “APPEND FIX, DOS 3.2.1,” pg. 10.
Using this method, one never worries about APPEND over-
writing the start of a file on the Apple Disk.

Uhley, John, *“Integer Basic Super-Lock,” pg. 11.
A Machine Language program which alters an {nteger
Basic program using a code word which the user enters.

740. Creatlve Computing 6, No. 5 (May, 1980)

Gelger, Rick, “Apple Strings,” pg. 118-122.
Discussion of the use of strings on the Apple.
Carpenter, Chuck, "‘Apple-Cant.” pg. 158-165.
Comparison of Apple i vs. Apple (\ Plus, Converting In-
teger Basic 1o Applesoft, Assembly Language, Monitor
Commands, OpCodes, Address Modes, etc.

741. Byte 5, No. 5 (May, 1980)

Helmers, Cari, “‘Computer-Controlled Viewing of the 1980

Eclipse,” pg. 6.
Use of an Apple Il Pascal system controlling the

photographing of the eclipse.

Swank, Joel, “KIMDOS,"” pg. 44-50.
Using your KIM-1 with a Percom Floppy-Disk Drive.

Ezard, Lawrence A., “Formatied Program Output for the
KiM-1," Pg. 190-184.
Here is a shont KIM-1 program to find bugs, print out and
document programs, etc.

742. Interface Age 5, Issue 8 (tune, 1980)
Maillon, Marvin, “Teach Your PET to Read ‘Marked Cards’.”

pg. 56-61.
With your PET and a card reader you can enter data with
the IBM cards.

Fox, Tom, “Looking al Micro-Based Business Systems,” pg.
70-78.
6502 Based Micros are discussed in this article.

Wetzel, Ken, "A Break Service Routine for a KIM-1 with a
Teletype,' pg. 132-135.
The use of software Interrupts, or breakpoints, are
recognized debugging aids. This (isting for the KIM lists
the contents of the registers on the interrupt.

743. MICRO Issue 24 (May, 1980)

DePriest, Dale, “'Plotting with Special Character Graphics,”
pg. 11-13.
A primer on generating plot mode type graphics with
special characters, with special listings for PET and
Challenger.

Wells, George, “SYM-1 Basic ‘GET" Command.” pg. 15-17.
The use of the ‘GET’ function is discussed and several ex-
amples for the SYM-1 are provided.

DeJong, Marvin L., “A Simple Temperature Measurement
Program and Interface,” pg. 19-23.
Using a micro for temperature measurement
demonstrates problems involved In Interfacing the real
world.

Wevers, Henk J., “Shorthand Commands for Superboard I
and Challenger CIP Basics,” pg. 25-27.
How to intercept the BASIC's input routine and how to im-
plement a shorthand notaticen.

Wilson, W.E., “A Formatted Dump Routine for the A[M 65,
pg. 29-30.
Control the formatting of the dump to conform with the
user's printer capabilities with this routine.

Tulloch, Michael, “New and Better PET User Port Printer
Routines,” pg. 33-37.
A series of programs are presented which drive any TTL,
parallel, or ASCII printer from the PET's user port.

Taytor, William L., "‘Graphics and the Challenger CIP, Part
5," pg. 41-43.
The final installment In the series discusses plotting
techniques and moving characters.

Orlon, Ralph R., “SYM-1 Sends Morse Code,” pg. 49-51.
Use your SYM as a Morse Code teaching tool, automatic
I0'er or ‘canned’ message sender.

Reynolds, Lee, ''An EDIT Mask Routine in Applesoft BASIC,”
pg. 53-57.
These routines permit you to produce professional took-
ing output on your Apple.

Tenny, Ralph, “Expand K{M-1 Versatility in Systems Applica-
tions,” pg. 63-84.
Techniques and programs permitting the simple adgition
of six sense switches or an ASCII keyboarg to the KIM.

744. Recreational Computing 8, No. 8, Issue 45 (May/June 1880)

Gollux, Ernest, “Programming the 6502 in Machine
Language,” pgs. 12-15.
A tutorial on machine language for 6502 micros.

Trenholme, John, “Pronounceable Names,” pg. 21.
A name generator for the PET.

Trenholme, John, “PET Input without Breaks,” pg. 21.
Useful routine for the PET.

Opedal, Donald R., ‘‘Editing Softape Prefix
Programs,” pg. 36.
How to manipulate those Softape programs.
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The MAGIC WAND™ is ready for APPLE™
and OHIO SCIENTIFIC

This powerful word processor Is in stock, and
we will deliver at the introductory price of $300.
(CPIM and 80 column board required).

Our fully interactive MAIL MAGIC™ mail
management software, with 14 user defined
fields and fufl merge capability is also available
for $149.

B\We sfock hardware, software, printers for AP-
PLE, PET, Ohio Scientific. . . call or write for our
special prices on your specific needs.

Microsoft Z-80 Softcard $295.
Videx 80 column board $295.
NEC 12" green screen monitor $265.

COMPUTER CITY
P.O. BOX 60284
HOUSTON, TX 77205
(713) 821-2702

...being ye compleat
calalogue of peripherals
avalable for your PET

Skyles Electric Works

231 E South Whisman Road
Mountain View, CA 84041

POWER TO YOUR AIM

Treat your AIM to a quality power supply:

1. Designed to Rockwell's specifications for the
AIM-65 (5 volts at 2 amps, regulated; 24 voits, .5
amps avg., 2.5 amps peak, unregutated).

2. Overvoltage protection to protect the expen-
sive clrcuits in your AiM (5 volt output).

3. Handsome all metal case (two tone blue).

4. Fuse (externally accessible), switch, pilot

light, line cord, cable from power supply to AIM —

all included.

5. Conservative thermal design for long life.
$64.95 plus shipping (5 1bs.)

CA residents add 6 % sales tax.

VISA/MC, cashier’s or registered check.

Personal check (allow 2 weeks to clear).

CompuTech
Box 20054
Riverside, CA 92516




HAS YOUR APPLE READ ANY GOOD
PROGRAMS LATELY?

APPLE Il DISK SOFTWARE
DATA BASE MANAGER
IFO PROGRAM

The IFO (INFORMATION FILE ORGANIZER) can be used for many ap-
plications such as sales activity. check registers, balance sheets,
sllent/patient records, laboratory data reduction, perscription informa-
tlon, grade records, mailing lists, A/R, job costing and much more. This
can bs accomplished easily and quickly without prior programming
knowledge.

Up to 1000 records with a maximum of 20 headers (catagories) and 10
repon formats (user defined) can be stored on a single diskette, informa-
tion can be sorted on any header, both ascending and descending In
alpha/numeric field. Mathematical functions can be performed on any 2
flelds to manipulate the information. Information can be searched on
any header using >, <, = >,= <, =, and flrst letter, Malling list format
provided. Fast assembly language sor, search and read routines. Many
afror protection devices provided. Put your application program
o&elher in minutes instead of hours.

t

PROGRAM DISKETTE and Instruction manual....$100.00
MAILING LIST PROGRAM and Instruction
manual...$40.00

INVENTORY PROGRAM

2 disk drives, menu-driven program. inventory categories Include:
STOCK#, DESCRIPTION, VENDOR ID, CLASS, LOCATION, REORDER
PT., REORDER QTY, QTY ON HAND. Afl records can be antered, chang-
ad, updated, deleted, or viewad. Reports can ba sorted in ascen-
ding/decending order by any category. There are 7 search raports 3
automatic). Calculates $ VALUE of inventory and YTD, MTD, and period
items sold, Accumulates inventory over a 13-month period. Plus much
move. Requires a 132-column, serial/paraliel printer, Complete turnkey
operation with bootstrap diskette.

Program diskette and (nstruction manual...$140.00

PAYROLL PACKAGE

2 disk drives, menu-driven program. Employee history inciude: NAME,
ADDRESS #, ADDRESS #2 C{TY, STATE, ZIP, FED EX, STATE EX,
SOCIAL SEC.W.DATE EMPLOYED, DEPT #, COOE, EMPLOYEE 4,
STATUS, MARITAL STATUS, PAY RATE, OT RATE, VAC RATE, # VAC
HRS. and PENSION PLAN. Program can generate weekly or biweekly
payroll. Prints W-2, QTR REPORT, PAY CHECKS, MASTER AND CUR-
RENT files. FEDERAL and STATE witholding taxes are built imo pro-
gram. Maintains a CASH DISBURSEMENT journal, Accumulates payrol)
for a 53 week period. Generates numerous type of payroll reports.
Allows data to be searched, sorted and edited. Prints DEDUCTION
register and more. Maintain up to 125 EMPLOYEES/EXPENSES for
quick and easy PAYROLL. Numerous error protection devices provided.
PROGRAM diskette and Instruction manual...$240.00

*PLEASE SPECIFY STATE WHEN OROERING

APARTMENT MANAGER

2 disk drive, menu driven program written In assembly language and AP-
PLESOFT (1. All you will ever need to manage your apartment. Handles
up to 6 BUILDINGS with a maximum of 120 units each. Complete turn-
key operation. Data categories include APT #, TYPE, TENANT NAME,
PETS, CHILDREN, SECURITY DEP., PET DEPOSIT, POOL DEP, MISC
DEP. RENT ALLOWANCES, DATE MOVED IN, VACANCY DATE, REF-
FERAL, CONDITION OF APT, DAMAGE AMT and COMMENT LINE.
Search, sort, enter, edit and vacate tenates. Maintains a MTD and YTD
rent recipts as well as complete utility reports, rent lost by vacancies.
Maintains expenses, vacated tenants report and much more.
PROGRAM DISKETTE and INSTRUCTION
MANUAL...$325.00

PROFESSIONAL TIME AND BILLING

2 disk drive program wrilten in assembly language and APPLESOFT 1.
Completely menu-driven, Maintain all billing of clients angd personnel.
Generates and invoices. Numerous reports based on all types of
criterla. Easy data entry for RATES, CLIENTS, and MATTERS. Has
SEARCH, SORT, CHANGE (on screen editing}, VIEW and BALANCE
FORWARD. {F your are a JOB CONTRACTOR, ATTORNEY, ACCOUN-
TANT. GENERAL CONSULTANT, or anyone that needs to charge for
time, this program Is a must. Compiete tumkey operation. Numerous
REPORTS are produced to aid in the TIME ANALYSIS PROCESS. All this
and much more.

PROGRAM DISKETTE and INSTRUCTION MANUAL...$325.00

SPEED READING

PROGRAM DISKETTE AND |INSTRUCTION

MANUAL...$200.00
ALL PROGRAMS REQUIRE 48K and APPLESOFT Il ON ROM OR ANOD
APPLE It PLUS. ALL SOFTWARE IS COMPATABLE WITH PASCAL
SYSTEMS. PROGAAMS RUN FROM ANY PORT OF THE COMPUTER
WITH SERIAUPARALLEL PRINTERS. REQUIRES 1 DISK DRIVE
UNLESS OTHERWISE NOTED.
SEND CHECK/MONEY ORDER or C.O.D. To:
SOFTWARE TECHNOLOGY for COMPUTERS

P.O BOX 428

BELMONT, MA 02178

OR AVAILABLE FROM YOUR LOCAL DEALER

P
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Southeastern Software ¢4oe

royshire Drive o New Orleans, LA 70126
504/246-8438 504/246-7937

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

DATA CAPTURE 3.0 - $29.95

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

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

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

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

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

* DATA CAPTURE 3.0 will save you money it
you are using any timesharing system.
Requires DISK [1#, Applesoft 1™

Add $64.95 to order the Dan Paymar Lower Case
Adapter

BAD BUY DISKETTE - $9.99

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

Requires DISK 1™, Applesoft ||®

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

LCMOD for PASCAL - $30.00

Finally! DIRECT entry of UPPER/lower case into
the Pascal Editor. Why pay hundreds of dotlars for
aterminal just to set lower case entry with Pascal?
)f you have the Paymar Lower Case Adapter you
can use this program.

* Left and right curly brackets for comment
delimiters.

“ An underline for VARSs, program names and
file names.

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

Requires Language System and Paymar LCA

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

MAG FILES — $18.00

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

Requires DISK I, Applesoft 1.
MAILER — $15.00

Don't let the low cost fool you. This is a single drive
version of the program we use to maintain the
NEWSLETTER subscriber list. Can be easily con-
verted 1o 2.3 or 4 drives. Binary search and linear
searches for finding any name in file. Sort on
names and zip codes. Selective print by zip code
or key. The separate modules are menu driven
and will run on 32K system. There are 13 separate
modules on the diskette for maintaining a mailing
list. Sample data file included.

Requires DISK |I®, Applesoft II®,

* Apple, Apple Il Plus, Disk | and APPLESOFT |l are trademarks of Apple Computer Company.

* Micromodem |l is a trademark of D.C. Hayes Associates, Inc.
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40 characters-per-second
80 characters per line
Upper and lower case

Continuous graphics at 60
dots per inch

Microprocessor controlled

Bidirectional look-ahead
printing

Automatic “wrap-around”

Quiet operation
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The Trendcom 200 is a high speed ther-
mal printer offering the combination of
text printing at 80 characters per line
and continuous graphics at 60 dots per
inch. In the text mode, upper and lower
case data are printed at 40 characters
per second. The 5 x 7 characters pro-
vide clear readable copy on white
paper; no hard to find, hard to read
aluminized paper.

In the graphics mode, seven bits
of each byte correspond to the seven
dots in each of the 480 print positions
per line. Since the computer driving the
printer has full control over every print
position, it can print graphs, bar
charts, line drawings, even special and
foreign language symbols. Despite its
low cost, the Trendcom 200 is a true in-

=NDCOM 200

High-Speed Intelligent Printer

telligent printer with full line buffering
and bidirectional look-ahead printing.
After one line has been printed left to
right, the internal microprocessor
examines the next line to choose the
shortest print direction. The micro-
processor also provides a built-in self-
test mode for easy verification of
proper operation.

High reliability is designed in: The
thick film thermal print head has a life
expectancy of 100,000,000 characters.
Two DC stepping motors provide
positive control of the print head and
the paper drive, the printer's only
driven parts. The absence of gears and
solenoids also makes the printer
extremely quiet; the only noise is the
rustling of the paper advancing.

Visa, Mastercharge orders call (800) 538-3083

<

Skyles Electric Works

231E SouthWhisman Road MountainView,CA 94041 (415) 965-1735

Skyles PAL-80 printer(s) complete with 2/ foot interface cable to attach to my PET at $675.00 each. * (Plus $10.00 ship-
ping and handling.) | also will receive a test and graphics demonstration tape at no additional charge and over 150 feet of 8%z
inch wide black on white thermal paper.
____ rolis of 8% Inch wide by 85 ft. long thermal paper (black ink) at $5.00 each; or cartons at 10@ $45.00.

California orders please call (408) 257-9140




The home computer you thought was
years away is here.
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‘Ohio Sc;enhtlcs f eline persanal €om-
‘puter, the C8P DF. This systemincorporates
the most advanced technology now available
in standard’ conh?uralions and add-on options.
The C8P DF has full capabilities as a personal
computer, a small business computer, a home
menitoring security system and an advanced
process controller. .

Personal Computer Features

The C8P DF features ulira-fast program execu-
tion. The standard model is twice as fasl as
‘other personal compulers such as the Apple |l
and PET. The computer system is available
with a GT option which nearly doubles the
speed again, making it comparable to high end
mini-computer systems. High speed execution
makes elaborate video animation possible as
well as other /O functions which until now,
have nol been possible. The C8P DF ieatures
Ohio Scientific’s 32 x 64 characler display with
graphies and gaming elements for an effective
resolution of 256 x 512 points and up to 16
colors. Other features for personal use include
a programmable tone generator irom 20010
20KHz and an 8 bit companding digital to
analog converter for music and voice output,
2-8 axis joystick interfaces, and 2-10 key pad
interfaces. Hundreds of personal applications,
games and educational software packages are
currently available for use with the C8P DF.
Business Applications

The C8P DF ulilizes full size 8“ floppy disks
and is compatible with Ohio Scientific’s ad-
vanced small business operating system,

‘and two 'nges of information manage-
ment systems  OS-MDMS and OS-DMS.

The computer system comes standard with a
high-speed printer interface and a modem in-
terface. It features a full 53-key ASCI|
keyboard as well as 2048 character display
with upper and lower case for business and
word processing applications.

Home Control

The C8P DF has the most advanced home
monitoring and control capabilities ever
offered in a computer system. It incorporates
a real time clock and a uniqgue FOREGROUND/{
BACKGROUND operating system which allows
the computer 1o function with normal BASIC
programs at the same time it is moniloring
external devices. The C8P DF comes standard
with an AC remote control interface which
aliows it fo control a wide range of AC appli-
ances and lights remotely without wiring and
an interface for home security systems which
monitors fire, intrusion, car theft, water levels
and freezer temperature, all without messy
wiring. In addition, the C8P DF can accept
Ohio Scientific’'s Votrax voice /O board and/or
Ohio Scientific’s new universal telephone inter-
face (UTI). The telephone interface connects
the compuler to any touch-tone or rotary dial
telephone line. The computer system is able to
answer calls, initiate calls and communicate
via touch-tone signals, voice output or 300
baud modem signals. It can accept and
decode touch-tone signals, 300 baud modem
signals and record incoming voice messages.

These fealure' collectively give the CBP DF
‘capabilities to
tions with almost human:like capabilities.
Process Controller

The C8P DF incorporates a real time clock,
FOREGROUND/BACKGROUND operation: and
16 parallel I/ lines. Additionally a Universal
‘accessory BUS connector is accessible at the
back of the computer to plug in additional 48
lines of parallel /O andlor a complete analog
signal /0 board with A/D and D/A and
multiplexers.

Clearly, the C8P DF beats all existing small
computers in conventional specifications plus
it has capabilities far beyond any other com:
puter system on the market today.

C8P DF is an 8-slot mainframe class computer
with 32K static RAM, dual 8" floppies, and
several open slots for expansion.

Prices start at under $3,000.

Computers come wilh keyboards and floppies where sp
Oiher equipment shown i3 optional.

For literature and the name of yourlocal
dealer, CALL 1-800-321-6850 TOLL FREE.

OHI0 SCIENTIFIC

1333 SOUTH CHILLICOTHE ROAD
AURORA, OH 44202 « (216) 831-5600
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