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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
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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
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!!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.

November 1980

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
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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
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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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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
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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,