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POSSIBLE FURTHER DEVELOPMENTS 

So that's Cheep Print. The natural question is 
what can one do to enhance it? The first things that 
come to mind are pretty big j obs and probably not 
worth the trouble except as a challenge to overcome: 
to make PET into a two-way terminal using an 
absolute minimum of hardware and doing all of the 
timing and decoding in software; or deciphering 
PET's internal tape writing routines enough so that 
you could make the internal cassette recorder 
produce tapes to Bell 103 or other standards . This 
has the advantage that you might not have to carry 
around your recorder to the printer; it has the 
disadvantage that you will probably sometime trash 
one of your PET program or data tapes. More 
modestly , a real convenience would be to attach 
something to one of your computer' s other output 
lines that could turn off the cassette recorder 
when the job is done : the 300 baud output is quite 
slow, and my custom is to go do other things while 
the output is recording; when I get back to the com­
puter, PET is idling patiently, but the cassette 
has come to the end of its tape and is protesting 
that it doesn' t have an automatic stop . Probably 
the most significant program improvement that could 
be made would be to run the Cheep Print output 
on interrupts, interrupting whenever it was time to 
send out another data bit. This would really speed 
up the output, as the audio output to the cassette 
and the Basic character formatting would be running 
in parallel. The principal reason I haven't set up 
Cheep Print that way is that the PET documentation 

Finally, MAE - A PET 
DISK-Based MACRO 
ASSEMBLER/TEXT
EDITOR Works with 32K PET 

- Works with 2040 Disk, and can drive 2022/2023 
Printer, and/or RS232/20 ma Device thru User Port. 

- 100% Disk Based, 100% Machine Language. 
- Macros, Conditional Assembly, and a new feature we 

developed called Interactive Assembly. 
- Coexists with Basic, Auto character repeat, Sorted 

Symbol Table. 
- 27 Commands, 26 Pseudo Ops, 5 Conditional Ops, 38 

Error Codes. 
- Creates relocatable object code on disk . 
- Assemble from Memory or Disk. 
- String search, search and replace, and inter-line edit. 
- Auto line #-ing, move, copy, delete, renumber. 
- Labels up to 31 characters - user specifies lP.ngth. 
- Includes extention to PET monitor (disassemble, 

trace, etc.), Library of PET ROM locations, Relocat­
ing Loader, plus more. 

Manual, Diskette, U.S. postage - $169.95 
(Requires completion of License Agreement ­

Write for details) 

Eastern House Software 
3239 Linda Drive Winston-Salem, N. C. 27106 

Phone (9191748-8446 or 924-2889 

doesn ' t give any details on what other interrupts 
are active at various times, nor any inkling of the 
time required to service them . In the absence of 
such information, I think that it ' s better to have 
a mundane program that works, than a sophis­
ticated program that may be erratic . 

The Basic program that formats the output 
for the printer could also profit from some more 
work. It somehow just grew, and is the result of not 
knowing just what was desirable until a number of 
alternatives were tried out. It still is not wholly 
satisfactory to me , but it is adequate , and the job 
of cleaning up lines 46-49 will have to wait until 
I manage to dispose of more pressing matters . 

Thanks are due to Jim Butterfield and Mark 
Zimmerman who provided useful comments and 
encouragement . 

Happy printing! 

for the Commodore PET 

Switch between any one of six ROMs or PROMs 
(2708, 2716, 2732) such as Commodore's Word Pro 
and the Palo Alto IC's Toolkit. In attractive 
cabinet with dip plug to plug into empty 
PET ROM socket. 

$88.00 (US) + $3.00 shipping 

KOBETEK SYSTEMS LTD. 
RR-1, Wolfville,  

Nova Scotia, CANADA BOP lXO  
(902) 542-9100 

Dealer Inquiries Invited 

[Also for old BK units) 

http:MAI'<CH/APP.ll
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PEI' 80F'1'1f'ARE 

LAS VEGAS CASINO SERIES: 
These four programs were developed both as a tutorial for those planning to visit a Casino and wanting to learn to play correctly, 
and as a means for the serious gambler to develop and thoroughly test a gambling 'system' under actual Casino conditions . All 
betting odds and options available in the Casino of the MGM Grand Hotel in Las Vegas have been incorporated into 
these programs. Full screen graphics have been used to show the cards being dealt, the Roulette Wheel spinning, and the Dice being 
thrown in order to increase realism and heighten enjoyment . 

1 . 	 Casino Blackjack: 
For 1 to 5 players plus the dealer . Keeps track of winnings or losses for each player plus number of 
hands won, lost, and tied and the number of times the dealer and each player has busted . Play with 
1, 2, or 4 decks. Change decks or reshuffle at any time . Split pairs. Double Down, or place an 
Insurance bet. Full Casino rules and many other options. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 7 .95 

2. 	 Casino Roulette: 
Bet on one number, two numbers, odd , even, black, etc. Watch the numbers come up as the wheel 
spins. Twelve ways to Bet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 7 .95 

3 . 	 Casino Baccarat: 
James Bond's favorite game. Two games in one . Casino style and Blackjack style . Includes special 
features to help in developing a winning 'system' $ 7 .95 

4 . 	 Casino Craps: 
Bet the Dice to Pass or Fal l Off . Bet the Hardway or Press with Double Odds. 
Ten ways to bet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 7 .95 

ADD SOUND TO YOUR PET: 

5. 	 PET Tone Oscillator: 
Comes completely assembled with volume control and edge connector. Just plug into the User 
Port on your PET . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $19.95 

6. 	 Music Program: 
Plays music from the PET keyboard or from DATA Statements. Requ ires Tone Oscillator above . . .. .. ........ $ 7 .95 

7. 	 Morse Code Program : 
Let your PET teach you the Morse Code required for a Ham Radio license. Sends random 
letter groups or letters input from the keyboard . Speed variable from 3 to 25 WPM . 
Requires Tone Oscillator above . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 7 .95 

STRATEGIC GAMES: 

8. 	 Checkers : 
Play against the PET . PET plays a good . fast game according to International Checker Rules . 
Excellent graphics show the board and all checkers. Watch your PET move his man around 
the board . Clock shows elapsed time for each move . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 7 .95 

9 . 	 Oubic-4 : 
This is three dimensional Tic· Tac-Toe played on four , 4x4 boards . PET plays a fast exciting 
game choosing one of three strategies for each game. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 7 .95 

10. 	 Go Moku: 
Ancient Chinese board game played on a 9x9 board . Get 5 men in a row before your PET. 

A different st rategy for each game . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 7 .95 


11. 	 Othello : 
English game known as Reversi. Try to capture the PET 's men before he captures yours. Play 
against the PET or against your friends . Fast and fun .. . ..... . .. .. .. . ... . . . ................... . . $ 7 .95 

12. 	 Cribbage: 
An excellent vers ion of this favorite card game. All cards are shown using PET's excellent gr.aphics . 
The PET plays a cool logical game d ifficult to beat even for the best players. . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 7 .95 

GUARANTEE : All programs are guaranteed to be free from errors and to load on any PET . Any defect ive tapes will be replaced 
free of charge. 

• 	 CMS So~ware Systems 
5115 MENEFEE DRIVE • DALLAS. TX 75227 
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120 PRUIT "lJHI CH DO 'T'OU WAMT TO HIPUT . 

130 A$ ( 1 , ="NAME" · A:t C2 ) = "SCORE" . A$ •: 3 . = ''H ICiH" 

135 A$ ( 4)="LOW' · A$ ( 5 ) ="Al/ERAC1E" 

140 FOR X=l TO 5 · PRINT AS CX) . NEXT 

150 GET C$ · IF C$="" THEM 150 

155 PRltff "CHOMEJ" ; 

160 FOR ~':=1 TO 5 

165 IF C.f:=t1!II$ ( "t·~SHLA" · >-: .. 1 HHEM 900 

170 PRINT : NEXT 

180 GOTO 11 0 

900 IMPUT#3, A$ 

910 PR I NT " CHOME J C 15 Dm~MJ " " 

920 PRitff A$ ( X) ; " I S " .: AS 

999 CLOSE 3 © 


NOCB2 SOUND? 

Larry Isaacs 
Some of you may have been unable to get the 
CB2 Sound, described in last month 's RAMBLIN', 
to function. Fortunately the most likely cause has a 
very simple solu tion. Unplug the external cassP.: te 
from the rear of your PET. Having an idle cassette 
plugged into that cassette port grounds the CB l line 
on the 6522 IC in the PET. Grounding CBl 
unfortunately stops the shifting of the shift register 
used to generate the CB2 Sound. 

I also checked a Synertek 6522 (PETs use MOS 
Technology) and found that it had the same problem. 
It appears that this is inherent in the design of the 
6522, so keep it in mind when using the shift 
register for output. © 

BRAND NEW !! 

Programs for Commodore's PET® 

•Business Research $50 
Moke better decis ions with this 
high power MBA business too l. 16k . 

•Home &Small Business $15-$25 
•Addresser •Inventory 
•Shopper 	 •Dinner's On! 

Eoch hos a buil I-in pr inter op tion. 

•Games & Simulations $15ea. 
•Fur Trapper •High Seas 
eMonsion! •Pentogon! •Museum! 

•Education Pack 	 $15 
High School sampler with 
geometry , algebra &chemi stry. 

Send for full catalog! 

DIRECT SCREEN 
INPUT Len Lindsay 
You may think of the video on your PET as 
output only, but here is some news for you. You can 
use the video screen as input into your programs. 
The three program listings demonstrate this principle . 
Program #1 simply prints some DATA on the first 
five lines. It then loads in the next program. 

Program #2 will read all five DATA lines and 
print the results. Program #3 asks you which piece 
of DATA you would like, and only inputs that piece. 
This is to demonstrate SELECTIVE screen input. 

The first program is designed to run the next 
program immediately and expects the play button to 
be depressed on tape #1 (if it isn't the PRESS PLAY 
message will ruin the sequence). Thus SAVE program 
#1 on two tapes . Don ' t rewind the tape after the 
SAVE is through, but leave it positioned for the second 
program. On one tape SAVE the second program 
while on the other tape save the select program . Now 
either tape can be used to demonstrate the input 
from the screen principle. 

This concept should also apply to the ATARI and 
I hope to find some time to try it out. Let me 
know of any uses you may find for this. 

10 rnPUT "CCLRJMAME ? [ 3 LEFTJ" : ~1$ 


20 INPUT "SCORE ? [ 3 LEFTJ" .: S 

30 I NPUT "HIGH ? [ 3 LEFT] II ,; H 

40 IMPUT "LOW ?[ 3 LEFTJ" ; L 

50 INPUT " [ rim·Jt-J] AVEl':AGE '":• [ ·~: LEFT] " .: A 

60 REM ABOVE FIGURES COULD*** THE 
70 REM BEEtl GENERATED FROM*** HAVE 
80 REM *** AM'T' PROGF:AM 


100 PR Hff " [ CLF; J " .: F.:Et1 CLEAR 3CREEt·I 

110 PRINT NS ; REM t~ME 


115 PR INT " , " REM Et·ID OF DFITA MAF.:f( 

120 PR I NT S F.'EM SCOF.:E 

130 PRIMT H REM HIGH SCOF.E 

140 PRINT L REM LmJ SCOF.E 

150 PRINT A REM AVERAGE SCOF.E 

160 PRUIT "CHOMEJ " ; · REM HOME CUF::30R 


1000 LOAD · REM LOAD NEXT 

10 CLR : REM CLEAR VARIABLES 
15 REM · CWE DIDN ' T CHEAT YOU KNOW) 

100 OPEN 3, 3, 0 . REM OPEN SCREEM 
120 INPUT#3, N$ · PR INT REM NAME 
130 INPUT#3,S PR INT REM SCORE 
140 HIPUT#3 , H · F'RHIT · F:EM HIGH 
150 INPUT#3 , L · PR I NT . REM LOW 
160 INPUT#3,A · REM AVERAGE 
199 CLOSE 3 
200 PRINT "CHOMEJ C 16 DOl-JHJ " ; 
210 PRI ~ff "WELL ";M.t.; " .. 'T'OUR SCORE l·~AS";S 
220 PR I NT "YOUR PREI/ I OLIS HIGH (~HS " ; H 
230 PRWT "YOUR PREVIOUS LOH lJriS" ; L 
240 PRINT "YOUR AVERAGE I S NO~J " ; A 

10 CLR · REM CLEAR VARIABLES 
15 REM · (WE DIDWT CHEAT 'IOU KNm·J) 

100 OPEN 3, 3, 0 · REM OPEN SCREEN 
105 REM PUT CURSOR BELOW LAST DATA 
110 PRIMT "CHOMEJ[ 6 DmJt·IJ" ; 

HARRY H .. BRILEY 
P.O. Box 2913 

Livermore, CA 94550 
(415 ) 455-9139 



SaidtheToolkit to the Word 
Processor: ''You're in My Space!''
Said the Word Processor to the 
~oolkit: ''Let's Share...here's 

Socket z Me™!'' 

ORDER NOW - with Skyles' 10-day money-back guarantee: 

Socket 2 ME : $$22 .50 • BAS IC Programmer's Toolkit 
Commodore Word Processor 11 : $100.00* Model TK 80ED $85.00 * 
Commodore Word Processor 111: $200.00* Model TK 160ED $95.00 *t 

•Add $2.50 to each for shipping and handling. 

tNote: If Computh ink EPROM board is returned, after purchase of TK 160£0, Skyles will refund $20.00. 

"Socket 2 ME" is the trad11mark o f Skyles Electric Works. 

California residents: please add 6 96 or 6.5% sales tax as reauired 

From the original producer of peripherals exclusively for 
PET lovers everywhere . .. the device that allows you to 
select between the BASIC Programmer's Toolkit and the 
Commodore Word Processor 11 while they occupy the same 

address space . 

The Socket 2 ME ... doubles your memory expansion in 
a sin gle socket. It's a 2 .5" x 2. 75" board that fits neatly 

into the Toolk it/Word Processor socket on the main log ic 
board of all new PETs. Then both the Word Processor and 

the Toolk it plug into the Socket 2 ME . 

A min iature sl ide switch - pa rt of the kit - mounts with 
double·stick tape (supplied) to the front part of th e right 
side of the PET base, almost hidden by the overhang of 
the top of the PET cab inet. The sl ide switch is connected 
to the Socket 2 ME by a spec ial cable (a lso suppl ied) . . . 
and you 're up and runn ing. 

Up and runn ing; install ati on took only a minute or so. Fl ip 
the switch from Toolkit to Word Processor. And back . No 
need to open the PET. 

Complete with the first -rate insta ll ation and operat ing in­
structions you 've come to expect from all Skyles docu ­
mentation . 

YOU HAVE AN ORIGINAL 2001-8 PET? 

No problem. The Socket 2 ME interfaces with the BASIC 

Programmer's Toolkit model TK 160E o r TK 160S con· 
nector board, the Word Processor 11 interfaces with the 
Socket 2 ME, the slide switch is placed on the PET base . 
Then, as long as the PET 2001-8 has at least 8K of mem· 
ory expansion, the system is up and, running . 

YOU HAVE A COMPUTHINK DISK AND YOU 
WANT A BASIC PROGRAMMER'S TOOLKIT? 

Ho w would you like to switch between the Computhink 
and the Toolkit with a single SYS command? 

Just add twa small jumpers to the Computh ink system and 
a short program to the DOS d iskette . Plug in the BASIC 
Toolkit TK SOE, enter the SYS command and your system 
is up and running. 

NO ROOM ON THE PET 2 
COMPUTHINK DISK BOARD? 

All your sockets are booked? Fret not; Skyles comes to the 
rescue . Skyles Electric Works now has a modified EPROM 
board available with sockets for the Toolk it and Compu­
think RPM ch ips. Plug in the ROMs, add a jumper (sup­
pl ied) to the PET 2 Computhink disk board, pl ug the new 
EPROM board into the Computh ink d isk board . Power up 
and enter a short switch ing program in to the DOS d isk­
et te. Switch between the Computh ink d isk and the Tool · 
kit·with a single SYS command . 

CALIFORNIA ORDERS PLEASE CALL (408) 257-9140 

251 E SouthWhisman Road
Skyles Electric Works 1~°8)7~5~7~~iw,cA 940410
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A VERSATILE 
SERIAL PRINTER 
INTERFACE FOR 
THE PET 
Harvey B. Herman 
Charles B. Pate* 
Chemistry Department 
University of North Carolina at 
Greensboro, North Carolina 27412 
Several articles have appeared describing serial and 
parallel printer interfaces for the PET (1-3). In our 
opinion each method had advantages and disadvan­
tages. We decided to combine the best features of each 
into a simple design for a serial interface and this 
article details the project. 

The interface is connected to the IEEE and User 
ports of the PET computer. It incorporates a hard­
ware UART for parallel-to-serial conversion of data 
on the IEEE buss . The UART clock is provided by 
the CB2 square wave output of the User port (2). 
Additional control of the UART (stop bits, number of 
data bits, parity, etc.) is accomplished under soft­
ware control, with other bits from the User port. 
We used an idea by Edward Comber, published in our 
local club newsletter (3) , to strobe the UART only 
when data appears on the IEEE bus. Address infor­
mation, if not ignored, prints as data and messes up 
otherwise nice printouts . 

The interface circuit (shown in figure 1) was 
easy to build. We used a 22 pin circuit breadboard 
from Radio Shack (other brands will do) and soldered 
the IEEE edge connector directly to its pins. The 
User port connector was put on a cable harness 
since the breadboard could not accommodate the 
connectors for both ports . Connections were made to 
wire wrap sockets and pins using a manual wire wrap 
tool (Vector P160-2A-1). Power was supplied by a cal­
culator charger and 5V three terminal regulator. No 
other power supply was required as the UART used 
only 5V. 

The interface was tested with an older model DEC 
writer (LA30) at 300 baud. Other termnals and baud 
rates could be accommodated easily by modification of 
the control software below. The following sequence of 
POKEs was used to set up the UART properly 
before printing on the terminal: 

POKE 59459,255 Set data direction (out) 
59471,109 Pulse master reset 
59471,45 and set output bits 

59467,16 300 Baud 16X clock 
59464,24 out CB2 (See reference 4 
59466,51 for other baud rates) 

An example of how we arrived at 109 and 45 for 
location 59471 is shown in Table 1. The printer we 
used required a delay after carriage return . In lieu of 
the CMD command, which does not provide a delay, 
we used the following POKEs (5) (old ROM): 

POKE 612,5 Output to IEEE bus 
(device #5) 

4,3 Set number of Nulls to 3 
LIST 
POKE 612,3 Output restored to screen 

(device #3) when done 
with printer 

USU PORT 

_.,,. •Ot----------i JJ CB'l 

>ot----------i J PA.S 

JI If PA4 

17 F PAJ 

n E ~7 

" 0 P,t;a 

JA C PAO 

1[£[ PO RT 

TIU IUll 

" • J \ ' 

,. 21 f---------i 

RSlJ: OUT 

USC.Ill PORT 

Before loading a new tape it is necessary to stop 
the 16X clock by POKEing 59467 with zero. 
Remember to restore output to the screen before this 
or the PET will hang up trying to print a message 
with no UART clock. We found it was possible to 
recover from this condition by turning power to the 
interface off. However, I would not recommend using 
this as a routine procedure. 

The advantages of this circuit are that many of 
the important UART settings are under software con­
trol. It is not necessary, for example, to adjust a 
potentiometer or solder a different resistor when the 
baud rate needs to be changed. Certainly the low 



~I 

~ 

) 257·9140 

SaidtheToolkit to the Word 
Processor: ''You're in My Space!''
Said the Word Processor to the 
~oolkit: ''Let's Share...here's 

Socket z Me™!'' 

ORDER NOW - with Skyles' 10-day money-back guarantee: 

Socket 2 ME : $$22 .50 • BASIC Programmer's Toolkit 
Commodore Word Processor 11: $100.00" Model TK 80ED $85.00" 
Commodore Word Processor 111 : $200.oo • Model TK 160ED $95.00"t 

•Add $2.50 to each for shipping and handling. 

tNota: If Computh ink EPROM board is returnad, aftar purchase of TK 160£0, Skyles will refund $20.00. 

"Sockllt 2 ME" is the trademark of Sky/as Electric Works. 

California residents: please add 6% or 6.5% sales tax as reouired 

From the original producer of peripherals excl usively for 
PET lovers everywhere . . . the device that allows you to 
select between the BASIC Programmer's Toolkit and the 
Commodore Word Processor 11 while they occupy the same 
address space . 

-
The Socket 2 ME . .. doubles your memory expansion in 
a single socket. It's a 2.5" x 2. 75" board that fits neatly 
into the Toolkit/Word Processor socket on the ma in log ic 
board of all new PETs. Then both the Word Processor and 
the Toolk it plug into the Socket 2 ME. 

A min iature sl ide switch - part of the kit - mounts with 
double-stick tape (supplied) to the front part of the right 
side of the PET base, almost hidden by the overhang of 
the top of the PET cabinet. The sl ide switch is connected 
to the Socket 2 ME by a special cable (a lso supp li ed ) ... 
and you're up and running. 

Up and runn ing; installat ion took only a minute or so. Fl ip 
the switch from Toolk it to Word Processor. And back. No 
need to open the PET. 

Complete with the first-rate installat ion and operating in ­
struct ions you've come to expect from all Skyles docu­
mentation . 

YOU HAVE AN ORIGINAL 2001-8 PET? 

No problem. The Socket 2 ME interfaces with the BASIC 
Programmer's Toolk it model TK 160E or TK 160S con­
nector board, the Word Processor 11 interfaces with the 
Socket 2 ME, the sl ide switch is placed on the PET base. 
Then, as long as the PET 2001-8 has at least BK of mem­
ory expansion , the system is up and, running. 

YOU HAVE A COMPUTHINK DISK AND YOU 
WANT A BASIC PROGRAMMER'S TOOLKIT? 

How would you like to switch between the Computhink 
and the Toolkit with a single SYS command? 

Just add tw0 small jumpers to the Computhink system and 
a short program to the DOS diskette . Plug in the BASIC 
Toolk it TK BOE, enter the SYS command and you r system 
is up and run ning. 

NO ROOM ON THE PET 2 
COMPUTHINK DISK BOARD? 

All your sockets are booked? Fret not ; Skyles comes to the 
rescue. Skyles Electric Works now has a mod ified EPROM 
board available with sockets for the Toolkit and Compu ­
think ROM chips. Plug in the ROMs, add a jumper (sup­
pl ied) to the PET 2 Computhink disk board, plug the new 
EPROM board into the Computhink disk board. Power up 
and enter a short switch ing program into the DOS disk­
ette . Switch between the Computh ink disk and the Tool­
kit·with a single SYS command . 

CALIFORNIA ORDERS PLEASE CALL (4 

231 E SouthWhisman Road
Skyles Electric Works 1~°8)7~5~7~~iw,cA 940410
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A VERSATILE 
SERIAL PRINTER 
INTERFACE FOR 
THE PET 
HaNey B. Herman 
Charles B. Pate* 
Chemistry Department 
University of North Carolina at 
Greensboro, North Carolina 27412 
Several articles have appeared describing serial and 
parallel printer interfaces for the PET (1-3). In our 
opinion each method had advantages and disadvan­
tages. We decided to combine the best f eatu res of each 
into a simple design for a serial interface and this 
article details the project. 

The interface is connected to the IEEE and User 
ports of the PET computer. It incorporates a hard­
ware UART for parallel-to-serial conversion of data 
on the IEEE buss. The UART clock is provided by 
the CB2 square wave output of the User port (2). 
Additional control of the UART (stop bits, number of 
data bits, parity, etc.) is accomplished under soft­
ware contrnl, with other bits from the User port. 
We used an idea by Edward Comber, published in our 
local club newsletter (3), to strobe the UART only 
when data appears on the IEEE bus. Address infor­
mation, if not ignored, prints as data and messes up 
otherwise nice printouts. 

The interface circuit (shown in figure 1) was 
easy to build. We used a 22 pin circuit breadboard 
from Radio Shack (other brands will do) and soldered 
the IEEE edge connector directly to its pins. The 
User port connector was put on a cable harness 
since the breadboard could not accommodate the 
connectors for both ports. Connections were made to 
wire wrap sockets and pins using a manual wire wrap 
tool (Vector P160-2A-1). Power was supplied by a cal­
culator charger and 5V three terminal regulator. No 
other power supply was required as the UART used 
only 5V. 

The interface was tested with an older model DEC 
writer (LA30) at 300 baud. Other termnals and baud 
rates could be accommodated easily by modification of 
the control software below. The following sequence of 
POKEs was used to set up the UART properly 
before printing on the terminal: 

POKE 59459,255 Set data direction (out) 
59471,109 Pulse master reset 
594 71, 45 and set output bits 

59467,16 300 Baud 16X clock 
59464,24 out CB2 (See reference 4 
59466,51 for other baud rates) 

An example of how we arrived at 109 and 45 for 
location 59471 is shown in Table 1. The printer we 
used required a delay after carriage return . In lieu of 
the CMD command, which does not provide a delay, 
we used the following POKEs (5) (old ROM): 

POKE 612,5 Output to IEEE bus 
(device #5) 

4,3 Set number of Nulls to 3 
LIST 
POKE 612,3 Output restored to screen 

(device #3) when done 
with printer 

USER PORT 

40f----­ -----t M CH 

n J PAJ 

JI H r A4 

!17 t• PAJ 

Jfi C f'A:l 

jl D PAI 

J4 C PAO 

IU:E HJllT 

\IA RT 

fR ll,31 

Of "1\ol • •lf' ft l ,, 

K52J:l OUT 

,. .. f----------t 

USER PO AT 

Before loading a new tape it is necessary to stop 
the 16X clock by POKEing 59467 with zero. 
Remember to restore output to the screen before this 
or the PET will hang up trying to print a message 
with no UART clock. We found it was possible to 
recover from this condition by turning power to the 
interface off. However, I would not recommend using 
this as a routine procedure . 

The advantages of this circuit are that many of 
the important UART settings are under software con­
trol. It is not necessary, for example , to adjust a 
potentiometer or solder a different resistor when the 
baud rate needs to be changed. Certainly the low 
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price for just the components is a decided plus. How­
ever, if money is no object or you are tired of 
solder burns on your fingers or clothes, I would 
recommend purchasing any one of the several commer­
cial designs (6) some of which have two way com­
munications . 

•on leave from Salem College, Fall, 1919. 
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TABLE! 
Output Control Settings and Example 

UART pin # User Port Label Function 
(Ref. 7) 

34 PAO Control Register Load (CRL) 
3S PA! Parity Inhibit (Pl) 
36 PA2 Stop Bit(s) Select (SBS) 

P.S. Software 

House 


New: WORD PROCESSOR $14.95 

We've written a fast mini Word Processor 
that we believe is the best on the market 
in its price range. This electronic type­
writer program, designed especially for the 
Commodore printer, works well with most 
other printers . 

Features: 
Centering 
Right Margin Justification 
Repeat 
Tab 
Save and Load Data 
Editing 
Multiple Copies 

Machine Language Utility 
Pac for the serious 

programmer 
$29.95 

Eight programs In one: 
Complete extended monitor 
Tape Relocate 
Basic Renumber 
Disassembler 
Screen Print Program 
Hex to Decimal and Decimal to Hex 
Conversion 
Basic Merge 
Program is self-relocatable 

37/38 PA3/PA4 Word Length Select (WLS2/WLS1) 
39 PAS Even Parity Enable (EPE) 
21 PA6 Master R eset (MR) 
40 CB2 Transmitter Register Clock 

(TRC) 

Example - clear logic and set registers 

PA6 S 4 3 2 1 0 Decimal Hex 
POKES9471 1/0 0 0 t 109/4S 6D/2D New: Trigonometry $9.95 

Of special interest to educators, engineers, 
scientists, etc. Not a game! This profes· 
sionally written program with graphics is 
designed to take the burden out of trigo­
nometric calculations. Given any three 
quantities of a triangle. the three unknown 
quantities will be instantly calculated and 
printed . Internally protected against illegal 
entries. 

Parts List 
2 7404 (hex inverter) 
1 7402 (quad NOR) 
1 TR1863B (UART) 

74123 (one shot) 
1 2N222 (NPN transistor) 
2 lOK ohm resistor 
1 330 ohm resistor 
2 	 0 .01 uF disk capacitor (decoupling) 

1 0 .001 uF disk capacitor (one shot) 

1 780S (SY regulator) 

1 6V AC adapter (actually 9V DC/300 mamp) 

1 DB-25S Connector (2S pin female) 

2 User Port/IEEE Connector (12/24 pin edge) 


circuit bread board (Archer 276-1S7) 

Our Best Seller! $9.95 Mail List 
Store names and addresses for Business , Inventory , anything you 
may need recorded . Perfect for card lists , clubs , etc . 

Send for your free catalogue. ROM listings for 
the new PET are now available. $21.95 
P.S. Software House, P.O. Box 966, 

Mishawaka, IN 46544 

Order by Mail or Phone - We accept Visa & 

Master Charge - (219) 255-3408 Hours: 8-5 EST_ 
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Review: 
MAE,A PET 
Disk·based 
Macro Assembler 
Eastern House Software $170.00 
3239 Linda Drive 
Winston-Salem, NC 27106 
Reviewed by James Strasma 
120 West King St. Decatur, IL. 62521 
I am still very pleased with Carl Moser' s ASM/TED 
assembler after using it for 8 month~. MAE, Moser's 
latest effort, goes far beyond ASM/TED's capabilities. 
IL is entirely disk-based , compatiblt with CBM and 
other printers, accepts an external keyboard , and 
offers many other features in use, not shared by 
ASM/TED . 

MAE is sent on diskette along with DOS 4.0, 
Extramon (see separate revi w) , and a relocating load­
er. Sample programs included are: a relocatable 
version of the relocating loader, a library of PET 
ROM routines 4 source files that MAE will 
assemble into a bidirectional software UART, and 
some last minute notes on using MAE. 

The 44 page manual was written using MAE, 
and printed on a CBM printer. Judging from the 
results, MAE is all the word processor many of us 
need . The manual is only for the PET version of MAE. 
A table of contents fills the cover, and everything is 
well organized and easy to find. Pages are of very 
heavy paper for long use. There are 3 pages of practical 
examples, iJlustrating the use of many MAE fea­
tures , and a detailed guide lo getting started with 
MAE. The few minor errors I noticed are not likely to 
confuse anyone. 

I won't describe features MAE shares with ASM/ 
TED. These are reviewed in the Summer, 1979 issue 
of "Pet Gazette", a nd the Fall, 1979 issue of 
''Compute ''. Except for the lack of cassette routines 
(see below), MAE is superior to ASM/TED in every 
way. Nearly all ASM/TED " bugs" have been elimina­
ted. Only a few concerns remain : 1 )neither assembler 
can define a label as the high part of another label , 
2)graphics characters are converted to non-graphic 
equivalents, 3)the input default is decimal while the 
output default is hex, 4)zero page modes must be 
specified, and S)neither assembler is relocatable 
easily. 

Fortunately , MAE is weJI located as sent. It can 
share memory with all of the other programs on the 
disk and a fair amount of object code. On request, 
Carl Moser sent me a list of key locations within 

MAE. He intends to maintain and improve MAE for 
his customers at a reasonable cost, as he has already 
with ASM/TED. He also wants users to share inter­
changeable modules of MAE code, and is writing a 
book to aid in programming at the macro and file 
level. Anyone interested in an ASM/TED or MAE 
users group is welcome to contact me . I'd like to 
see one organized . 

MAE includes at least 9 new features : First, it 
coexists with Basic. Second, it has an automatic 
repeat function. Third , it talks to CBM or serial 
ASCII printers , or both at once, and listens to ASCII 
keyboards, all at any reasonable bau~ rate. (I 
didn 't tes t the serial functions though .) Fourth , it 
will accept labels of any length up to 31 characters. 
Fifth, by varying label length , MAE can generate 
neat listings from 40 to 80 characters wide. Sixth , 
labels are sorted alphabetically. Seventh , MAE 
accepts user input durin g assembly . Eighth , it allows 
fil es to call each other . And ninth, it is able to relocate 
different aspects of a relocatable file to differing parts 
of memory . 

MAE is a joy to use. It interacts beautifully with 
the 2040 disk . The only problem I found has already 
been corrected. I tried va liently lo "crash" MAE, 
but was unable to do so. Should you buy it? That 
depends . . . 

Mr. Moser is his own only competitor. If you 
want an assembler, you really have 3 choices written 
in machine language, all by Moser. Of those, 
ASM/TED is the obvious choice for the occasional 
user with 16k of memory and either ROM set, who 
doesn ' t mind th e lack of disk and printer capability. 
Macrotea, art enhanced version of ASM/TED, by 
Skyles Electric Works, is the only one likely to work 
with 8k pets , or with both disk and cassette . Because 
it is in ROM , all of memory is free for other things , 
and it includes added memory of it s own. On the 
other hand, it ties up ROM space that the Word Pro 
and Basic Toolkit ROMs would use . It also lacks the 
new features of MAE and doesn't include all of 
Extramon (see separate review) . At $375 +, it is 
also the most cost ly way to assemble with Moser. Be 
sure it actually exists and works before ordering it. 

If you have a 32k PET and $170, your best bet is 
probably MAE. Even without a disk, MAE is usable, 
as follows : Find a 2040 disk long enough to load the 
MAE programs into memory . Then also load a file 
disk. Then break to the monitor and save $0500 
to 8000 from the monitor. From chen on, use MAE 
normally, omitting disk commands. To save a file, 
break to monitor and save $3000 to 7800 (or more) . 
Resume with a warm start next time . Eventually you ' ll 
probably want a disk, and the temporary inconven­
ience will save a later upgrade expense. MAE works 
well with my business keyboard , and I can't imagine a 
better assembler for my purposes. I recommend it 
highly. © 
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REVIEW: 

The PET RABBIT 
reviewed by James Strasma 

Eastern House Software, 32.39 Linda Drive, 
Winston-Salem, NC 27106 $29.95 

The PET Rabbit is an extension of the Commodore 
PET operating system. It is designed to quadruple 
cassette load, save & verify operations. The present 
version is for 16/32k CBM/PETs with new ROMs. 
According to the author, an old ROM version is 
planned. 

As those who have loaded large programs into a 
32k PET already know, the 2 V4 minutes it takes to load 
a large 8k program are a minor irritation. A 28k pro­
gram can take over 9 minutes--and what if it should 
end with a" Load Error"? Now there is an alternative. 

Rabbic is 2k of machine language programming 
appended to a brief Basic program. When run , Rabbit 
hoists itself into high memory , & adds several com­
mands to Basic . The chree pages of instructions which 
come with Rabbit are fairly adequate . I won't repeat 
them here . Instead, here are che options brief1y stated: 

• 	 by itself, jumps to the ROM monitor. 
Otherwise signals a Rabbit command 

s 	 saves a program, with or wirhouc a long 
leader tone 
loads a Rabbit program 

v 	 verifies a program 
e 	 loads & immediately executes a program 
h 	 translates a hex number into decimal form 
d 	 translates a decimal number into hex 
z 	 flips graphics & lower case character sets 
g 	 jumps to a machine language program 
t 	 does either of 2 memory tests 
k 	 disables the Rabbit 

Finally, there is an automatic repeat of any key held 
down a Y2 second . 

Rabbit has many fine features; it also has some 
problems . I will deal with the problems first: 

1. The 32k version does not execute at the top of 
memory . It ends 2k below hi-mem. This wastes 
memory unless you have another program to put 
in the top 2k of memory. With some difficulty, I re­
located my copy to che actual top of memory. I sent a 
copy of that version to the author, so it may now be 
available that way upon request. 

2. Loading Rabbit destroys any Basic program already 
in memory. A totally machine-language version 
could have loaded directly into high memory using 
the ROM monitor, without harming most Basic 
programs already resident. 

3. Until the load is finished, Rabbit gives no indication 
that it has found a program. I wasted a good Y2 hour 
once, trying to load a regular PET tape with the 

Rabbit 's * 1 command. It was my mistake but there 
was no message to advise me of my error. (PET & 
Rabbit can't read each other's tapes .) 

4. 	Rabbit 's flag " *", is a shifted charaner on busi­
ness-keyboard CBMs. This means an extra key­
stroke with every command. Fortu natley, this is 
easily changed. After loading Rabbit but before run­
ning it, poke location $055B hex with the ascii value 
of any character you 'd rather use. ( I use $40, the 
"@" sign, unshifted on all PETs.) Then save the 
resulting program like any Basic program. 

5. 	Rabbit needs 45 seconds to load , and is not ROM­
able as sent. Thus , time savings are insignificant 
on the first small program loaded afte r reselling 
PET. I 've only converted programs larger than 8k to 
R abbit format. 

Now for the good points : 
1. 	It works! ll is a full four times as fa . t as the built-in 

cassette routines. This also means a sa ing of tape. 
A 32k program will fit twice on one side of a C-10 
tape in Rabbit format. Also, an "end of cape" mark 
takes only a couple of seconds to write. 

2. 	R abbit is hard to crash. Not impossible, but diffi­
cult. Even if "killed" it can be restored mer ly by 
changing one jump instruction in page zero to point 
at the Rabbit again. 

3. 	The repeat key is VERY handy when writing pro­
grams, & even works during running program . A 
nice touch is that the cursor ALWAYS ila he · as it 
moves--no guessing about the current location . 

4. 	The number conversions are also useful, especially 
when interfacing Basic & machine language pro­
grams. 

5. 	The quick access to th monitor & the alternate 
character set is a pleasant convenience, as is the ease 
in jumping to a machine language program. 

6. 	Though seldom needed, the 2 memory tests seem 
quite thorough , & fast. In 20 minut · , over 
30 000 locations may be filled with ery possible 
op code & verified. 

7. 	Rabbit includes diagnostics . An up arrow appears 
below a faulty Rabbit command li ne, at the point 
the error wa discovered. There ar · also added 
messages in case of error . If th ere isn't enough 
room for a program, for instance , Rabbit will say so, 
instead of trying anyway, like ordinary PETs. When 
a load or veri fi cat ion is complete, Lhe ac tual hex 
addresses & space used by a program are displayed , 
along with its title. 

On balance, I recommend Rabbit for those 16/32k 
PET owners without a disk system. Thirty dollars is no 
giveaway, but it is far less than the $ 1,300 for the 
2040 disk . Despite the slight hassle of loading it in each 
day, you will find yourself using it regularly & gladl y. 
It is en tirely compatible with PET's regular cassette 
commands, adding to, not replacing the exist ing 
options. 
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PET PROGRAMS ON TAPE 

Gene Beals 
Box 516 
Montgomeryville. PA 18936EXCHANGE 

The "programs on tape" service and exchange 
functions as a low cost method for software distri­
bution. The copying cost is $1 per program. 
We can put up to 4 programs (8K) on a C-10 
tape, or 12 on a C-30 tape. Please add $1 per 
tape (either C-10 or C-30) to cover tape cost 
and postage within U .S. or Canada. If any written 
documentation is available, a copy will be included 
with the associated program. 

If you have a program to contribute to the list 
(one which we don 't have, or an updated or 
enhanced version of an existing program), please 
send it on tape. We will save it for the exchange 
and return a program of your choice. 

We have also accumulated a number of four 
part harmony songs (for use with the various 
digital to analog boards). If you are interested in 
any of these, write for additional information . 

Please write to me (Box 516, Montgomeryville, 
PA 18936) to request or exchange programs, or 
if you have any comments on the way the exchange 
is being conducted. 

SPACE RACE - Matt Ganis -- guide your spaceship to the top 
of the box through randomly moving stars. 

ACEY DEUCY - Matt Ganis -- you are dealt two cards and 
then bet whether your next card will be between the 
first two cards . 

BOMBER - Matt Ganis -- destroy the city by dropping 
bombs on it. Lose points for each bomb and accumulate 
points for each hit. 

MATH DRILL - William C . Anderson -- drill on addition, 
subtraction, multiplication , and division for numbers 1 
through 12 . 

OPTl-STICKS -- combines optical illusions and graphics 
demo of sticks rolling down hill - nice demo. 

TRACE-OLD ROM - Brett Butler -- self-relocating version 
TRACE-NEW ROM - Brett Butler -- self-relocating version 
LIFE 64*64 V.2 - Frank Covitz -- maintains symmetry through 

wrap around . Set for either growth or decay. Excellent 
machine language program . 

HORSERACE - Stephen Erlewine -- very nice version partly 
in machine language for the animation . 

MAZES - Stephen Erlewine -- creates single solution mazes 
of 3 different sizes for you to find your way through. 

MATH QUIZ - Stephen Erlewine -- drills for addition and 
subtraction using large numbers on screen. 

CRYPTOGRAMS - Stephen Erlewine -- create cryptograms. 
Solve ones you just created or one that you key in . 
Up to 5 lines long. 

TAG - Stephen Erlewine -- 2 player game of tag. You 
try to tag your opponent when you 're " it" . 

PIZZA - Stephen Erlewine -- primary grade educational game 
to help learn co-ordinates. 

PAR-SER - Vikash Verma -- package of 3 programs to 
simulate a parallel to serial interface and to produce 

hard-copy on RS-232 printer. ote: counts as 2 programs. 
Includes 3 pages of listing and instructions. 

KENO - Mel Fishman -- gambling number game. 
BIORYTHM - E. Wuchter -- select either screen display or 

line printer output. 
FLOPTRAN IV - Mark Zimmerman - Floating Point Trrans­

lator. Old ROM only . 
SPACE NIM - Matt Ganis-· very nice graphics used to 

depict droids zapping fuel barrels from the piles . 
STAR WARS THEME -J. Cannatta -- CB2 music. 
CONVERSION - Bob Freeman -- converts from most anything 

to anything else (metric-decimal, etc.). 
TYPING DRILL - Bob Freeman -- learn to use keyboard 

correctly. 
SHARK BAIT - JK Johnson -- hangman style program 
FLEA RACE - JK Johnson 
AWARI - Hans-J Koch -- German instructions - nice 

graphics CHASE with Sound 
STAR LANES - Gerald Hasty -- from Interface Age future­

world business simulation 
KALEIDOSCOPE - Jerry Panofsky -- People 's Computers 
HEXDEC - Wayne Reindollar -- converts and pokes values 

into memory for machine language programs 
24 Second QUBIC - Mike Louder 
DOODLER - Jim Brannan -- draw type program 
GNIP GNOP - Jim Brannan -- 2 player ping pong 
PONG - People's Computers 
CURFIT - J. Butterfield -- fits data to 6 curves 
TRIANGLE - J . Butterfield -- solves any triangle 
METRIC - J. Butterfield -- does metric conversions 
DATES - J . Butterfield -- day of week, days between 
TRENDLINE - J . Butterfield -- fits, forecasts, graphs 
MILEAGE - J . Butterfield -- distances from LatitudeJ Longitude 
FACTORS - J. Butterfield -- prime factors for any number 
MORTGAGE - J. Butterfield -- schedule of payments 
FINANCE - J. Butterfield -- present, future value etc. 
ADDER - Earl Wuchter - PET as printing adder (nicely 

done) 
BATTLESHIPS - J. Butterfield -- you vs . computer 
MOONLANDER - J. Butterfield -- graphics 
CRYPTO - J. Butterfield -- cryptogram solving aid 
JOTTO - J . Butterfield -- guess a word 
POEMS - ] . Butterfield -- write poetry 
HIKONDIS - high monitor and disassembler from SPHINX. 

Modified by H . Chow. Old ROM 
ELIZA - adapted for PET by Dennis Cumberton -­

the computer psychologist 
HAMMURABI - social simulation 
SLOT MACHINE - Michael Richter 
CRAPS - Michael Richter 
BREAKOUT - with Sound 
POP SHOT - from SPHINX - shooting gallery with sound 
STARS - John Broomhall -- children's number guessing game 
LINEON - Frank Alexander -- solves linear equations using 

matrix invert subroutine. 
POUNCE - John Broomhall -- kids game. If you don ' t 

pounce the right number of spaces, the mouse might 
run into his hole. 

STAR WARS - John Broomhall 
AUTO-DOODLE - Frank Levinson -- draws very nice 

rectangular patterns 
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FOURIER - Frank Levinson -- very nice high density 
graphing - visual demo of Fourier approximation curve fit. 

CRAPS2 - Earl Wuchter - not a crap game; rolls dice & 
displays statistics on the rolls. Shows odds, displays dice . 

SOLITAIRE POKER - D Howe -- submiued by E. Herstein ­
solitaire version of draw poker. Displays odds as you 
play. 

PRO FOOTBALL - Modified by Carl Hennig from SRI 

Library 


RENUMBER - Bill Seiler -- machine language version ­
old ROM 

MATCH GAME - L Uher -- 23 matches 
STAR T REK IV - Francis Chambers -- updated version 

with good graphics and more features 
BR AIN STRAIN - Ed Herstein -- difficult puzzle with good 

graphics. 
SNAKE - submitted by Ed Herstein -- a 0, 1, or 2 player 

Trap game that speeds up the longer you go. 
YAHTZEE - Pete Rowe submitted by Ed Herstein -- dice 

game 
HANGMAN - Grant Paul -- has list of 500 words 
HANGMA 2 - for 2 players with PET keeping score ­

needs a little work on display & graphics. 
COPY - R. Julin -- daca file manipulation 
TALK & TALKER - R. Julin -- Send ASCII characters 

between 2 PETs via parellel user port. 
LEM - Horst Brinkler -- lunar lander includes attitude, 

angle, and orbit consideration as well as time, 
altitude, & velocity. English or metric measurements . 
No graphics. 

INDEX - David Wilcox -- tape index to locate a specific 
program on a tape. 

KENTUCKY DERBY - Tom Baker -- Horse race for any 
·number of people with betting - good looking horses. 

MAZE - Hans-J Koch -- Creates a single solution maze up to 
19°10. Use cursor keys to find way through . 

FLIGHT SIMULATOR - submitted by Jerry Panofsky -­
instrument flying. Try to take off and land safely. 

BACKGAMMOM - Bill Hood -- palys decent game. 
PPONG - P. Rowe submitted by Ed Herstein -- similar to 

deflection with land mines 
FN MACHINE - P. Rowe submitt.ed by Ed Herstein -­

feed numbers through machine , see output, deduce 
function . 

WEIGH - Guess the lightest and heaviest object in 3 tries. 
KLINGON CAPTURE - Mark Turner -- grid game from 

KILOBAUD 
SIMON - Gary Mayhuk -- sound repetition game 
OTHELL0/2 - F. Dunlap Modified by J Mendenhall 
DIGIT SPAN - number recall in sequence and reverse 

sequence for progressively long numbers. 
CENTRAL LIMIT - Dave Heise -- graphs results of repeated 

samples of any given size, showing averages tend to be 
normally distributed. 

CHI SQUARE - Dave Heise -- constructs repeated random 
4-fold tables and computes significance test for each. 
Nice graphic representation of statistical values. © 

Editor's Note: 

Please address all PET Tape Exchange correspondence to 
Gene in Montgomeryville. Ifyou 're interested in a Tape 
Exchange for other machines, like Atari or OSI, write 
directly to me: Robert Lock, COMPUTE, Post Office 
Box 5119, Greensboro, NC 27403. 

Some Exchange guidelines: 

1. The Exchange is intended to promote the sharing 
of user generated software. 

2. Be very careful that you submit only your own, 
original work to the exchange. Matters of copy­
right remain the sole responsibility of the 
individuals submitting the program. W e accept no 
liability, express or implied. Do not submit 
modified (or umnqdified) commercial software to 
the Exchange. It makes their job much harder. 
We make every effort lo screen software; we will 
appreciate our readers' efforts to do the same. 

3. We 	do not intend to promote the Exclza11ge as a 
competitor to commercially available software. 
You 'll find that commercial software is generally 
much more polished and documented than what 
you'll receive from us. 	 © 

Software Company Formed 
Thorwwald Esbensen (author of A Micro for The 
Teacher in this issue) has announced th formation 
of a new company to market educalional software. 
According to Esbensen, MICRO-ED programs will be 
available through Commodore Busine s Machines, 
Inc. as well as directly from MICRO-ED. 

Esbensen, Coordinator of Elementary Curricu lum 
and Instruction for the Edina, Minn. Public School 
System, quotes Len Lindsay in his promotional 
materials: "I have seen ... programs by Mr. Esbensen, 
and he does a wonderful job of makin g them both 
instructional and interesting for childr n.' Dea ler 
inquiries are invited. © 

Memo lo Machine Language 
Programmers Jim Butterfield 

Ways to find zero page space on new ROM: 

If you are not using tape 110 , help yourself 

to locations $B1 to $C3; 

If you are not using Basic (for the moment) 

you may swap out $00 to $8C and restore it 

before you return to Basic. Caution : calling 

add, multiply routines, etc., in fact calls Basic. 


Do not touch $8D to $BO and $C4 to $FA 
unless you lock out the interrupts wtally ­
and this means no keyboard service, no clock 
update, no cursor flash. 

Remember that the only things you really need 
in zero page are indirect pointers . Almost 
everything else can be moved elsewhere in 
memory with little speed penalty. Now that 
zero page working space is hard to get, use 
it sparingly . © 

http:submitt.ed
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IEEE-488 BUS 
SYSTEM BUILDING BLOCKS 
For Commodore PETICBM and other computers ... 

PET' MACHINE LANGUAGE GUIDE 

PET. 

MACHINE 

LANGUAGE 
Contents include sections on : 

GUIDE •input and output routines. 
•Fixed point, float ing point, 

and Asc ll number co nversion. 
•Clocks and timers. 
•Built-In arithmetic functions. 
•Programm ing hints and sugges­

tions. 
•Many sample programs. 

If you are interested in or are already into machine language 
programming on the PET, then this invaluable guide is for 
you. More than 30 of the PET's built-in routines are fully 
detailed so that the reader can immediately put them to good 
use. 
Available for $6.95 + .75 postage. Michigan residents please 
include 4% state sales tax. VISA and Mastercharge cards 
accepted - give card number and expiration date. Quantity 
discounts are available. 

1inn•nm1ABACUS SOFTWARE 

IUHiliU!J~·ra~d B~;pi~~.1 ~ i ch i gan 49510 

TNW-1000 Serial Interface: $129 
1 c.han1'el outpul only 

TNW-2000 Serial Interface: $229 
1 chann9I input ano output 

TNW-2320 Dual Serial Interface: $369 
2 cn~nnels 1nou1 and ou1pu1 plus RS·232 conlrol Imes 

TNW-103 Telephone Modem: $389 
Aulo answer t au10 01al Use wllh DAA 

SOFTW,A RE PTERM: A program lhal 1urns your PET 1n10a1erm1nal 
~ (Use w11h TNW-2000, TNW-2320, or TNW I 03) 

SWAP: Allows slorage 01 up 10 8 programs 1n PET 
PLUS Mesi popular compul~rs memory al once Run lhem 1n any order 
01sks. pr1111ers. etc PAN: A soph1st1ca1eo electronic ma11 program 

cusa w11n TNW-103) 

Write or call for Information today; 

~.#TNW TNW Corporation

~TIOS 3351 Hancock Slreet 


San Diego CA 92110 


(714) 225-1040 

THE GREAT SUBSCRIPTION OFFER! 

We're starting our "COMPUTE Grows On!" subscription drive, and 

want to be the fastest growing user resource in the industry. 
Here's how you can help: 

For every new subscriber you recruit, we'll match your effort with an 
extra issue added to your subscription. All your new subscriber friend 

has to do is include a line with their new subscription saying something 
like "I was recruited by ..." The " ..." has to include your name and 

your zip code. Everytime we get a new recruit who refers to you, 
we'll extend your subscription by one issue. 

COMPUTE grows, your subscription grows, and your new friend gets 

access to one of the best resources around. Copy this page or use the 


COMPUTE-Pons in the center of the magazine to let us know. The 

subscription extension offer ends June l, 1980, so get busy. 


Nome Company__________ 
Address ________________________~ 
City, State, Zip _____________________ 
I was recruited By __________ My Computer Is: __________ 
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Mr. Robert Lock, Editor 
COMPUTE 

Dear Sir: 

While browsing through the magazine rack of 
Minnesota Micro Systems in Minneapolis, I came 
across a new magazine, Compute. I thumbed through 
it and saw two articles on OSI computers. HURRAY. 
Someone knows that there are some OSI owners out 
here. That is more information in one month then 
other magazines have in a year. 

As you might guess, I own an OSI computer. 
I am a newcomer to computing. I spent many 
hours researching the various microcomputers to 
enable me to make a somewhat intelligent decision 
if and when I bought a computer. There really 
isn't a whole lot of unbiased information available 
for the beginner. Much of the printed word is written 
for the experienced person and is not always 
understandable to those of us just learning the jargon. 

Cost was the prime consideration. It is somewhat 
difficult to justify a purchase of over five hundred 
dollars for a hobby interest, especially a new hobby 
one knows next to nothing about. 

I had decided to purchase an ATARI, having 
been very satisfied with their video game computer 
for three years. But no one had one for sale and 
could only say that they would be available shortly. 
APPLE was a bit expensive, PET didn't have color 
and had a strange keyboard. Radio Shacks sales 
people were not any more knowledgable then I was 
so not much information was gained from them and I 
didn't consider their system. 

While walking through a Montgomery Wards 
store in Minneapolis I saw a sign pointing to a 
"Computer Store". There was a small area with five 
or six OSI computers. I discovered that Wards was 
test marketing personal computers in two areas . OSI 

in the Minneapolis-St. Paul area and another system 
in Houston, Texas. The salesmen were from the OSI 
factory . They were informative, answered questions, 
and demonstrated their equipment. It seemed that 
having the backing of Wards for a product might be 
somewhat more reliable then a computer store that 
had been in business for six months. So I purchased a 
Challenger 4P cassette input system . 

I am pleased with my computer, but not so with 
the equipment documentation nor the support from the 
manufacturer. The operators manual is poor. It is 
written for a disc system . Only nine out of 238 
pages deal with the cassette system. OSI downplays 
the cassette based system and suggests, ''for a relat ive­
ly small investment over the cost of a cassette 
system one can have the benefits of a mini­
lloppy disc system' '. That small investment happens 
to be a thousand dollars. 

The manual is full of mistakes, mistakes even I 
have been able to identify. Capabilities such as the 
grap.hic, colo:, tone generator and DAC receive only 
passmg mention, generally 1 small demonstration pro­
gram, some of which contain errors and do not work. 
The manual is written on the assumption that all 
purchasers are knowledgeable and literate in computer 
terminology and technology. There is also a lack of 
software on cassetces that i · listed in OSI s 
advertising material. I wrote to the factory for infor­
mation about software and all I received was a copy 
of the advertisement I wrote about. 

I guess it is the frustration of owning this marve­
lous machine and not having access to the information 
that is necessary to learn how to utilize it ' s capabilities. 
Your magazine is a ray of hope that help for me is on 
the way. I look forward to more OSI oriented 
articles in COMPUTE. I have been told by the 
salespersons a~ Wards that they have so.Id over fifty 
OSI systems smce they began selling then in October. 
There are some interested persons in th is area . 

Thank you for a fine publication . I wish you 
much success for years to come. Remember, some of 
your readers are beginners . Define terminology, identi­
fy what system a program listing is for . 

Herbert Crandall 
3135 East 69th Street 
Inver Grove Heights, Mn . 55075 

Thanks for a good letter. All of;•ou potential authors out 
th~re should note the last two sentences. We've tried to help 
with the expanded table of contents, new tlzis issue. 
Robert Lock © 
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The 
Single· Board 

6502Eric Rehnke 

Even though February in California is like spring and 
summer in most other places , I've still been able to 
get some useful things accomplished. 

On March 14 through the 16th, I'll be in San 
Francisco for the West Coast Computer Faire (my 
first one!) . Depending on the timing, I may have a 
report for my next column . 

By the way, even though I don 't publish the 
6502 User Notes anymore, I still like to get letters, 
comments about my column , product announcements 
etc . These can be sent to me directly at 540-61 
South Ranch View Cir, Anaheim CA 92807. 
Articles and programs for submission to COMPUTE 
should , of course, be sent to the magazine. 

TINY C FOR THE 6502 
After following up on an ad in one of the computer 
classifieds, I discovered that a TINY C interpreter 
was indeed available for the 6502 . I even placed an 
order so there may be a product review coming up in 
the near future. A friend of mine with an 8080 system 
purchased TINY C so I got a chance to see what the 
documentation was like. It was excellent. Looked like 
an ideal system for the neophyte to learn program­
min g. (Yes, I ' m aware of BASIC , but since BASIC 
is no t structured it's easy to get sloppy and become 
an on-the-fly programmer. I feel that people who in­
tend to get serious about learning how to program 
should first learn some sort of structured language 
such as ALGOL, C or perhaps PASCAL before 
movi ng over to BASIC). 

Oh yes, the source listing and a KIM cassette 
are available. 
For more info, contact : 

T INY C ASSOC IATES 

PO Box 269 

Holmdel, NJ 07733 

(201) 671-2296 

1 K ADVENTURE GAME FOR KIM 
Will wonders never cease? 

I've just been playing around with a new KIM 
game from Robert Leedom (he also wrote HEX­
PAWN and BASEBALL). KIM ADVENTURE plays 
a surprisingly good game for its size (I haven't 
even been able to fini sh a game yet with any 
treasures). 

There are 24 locations , a dragon , some wizardry, 
a magic wand, etc. and so on . ALL IN lK OF RAM!!! 

The game can literally span several sessions of one 
to two hours apiece before you become an experienced 
traveller. There are eleven skill classifications from 
unrated to Grandmaster . 

All in all, a very exciting game concept for a 
basic KIM. Could keep you (or your kids) busy 
(enchanted) for hours! 
For more info, contact: 

Bob Leedom 

14069 Stevens Valley Ct. 

Glenwood, MD 21733 


AIM 65 TEST PROGRAM AVAILABLE 
Some of you AIM users will be happy to hear that 
Rockwell is making available the program that they 
use to check out AIM 's before they are shipped. 

The program is 5K bytes long and normally 
resides in a couple of EPROMS which gets installed 
in the BASIC ROM slots. 

If you 're in terested , order the Test Manual 
(EA74-M800) and the Test Program listing (PL­
EA74-J 100) at $15. 00 for the pair from: 

Rockwell International 

Spares Control 

PO Box 3669, RC-48 

Anaheim , CA 92803 


OSI MONITOR LISTING NEEDED 
A friend of mine has an OSI C2-4P computer. 
Now he 's been pretty happy with the machine despite 
the rather meager documentation - but he needs to 
know more about the machine than OSI wants to 
divulge. He needs a listing of the monitor so he can 
use the built-in I/O devices in his own programs . 
(Actually , he wants to use his C2-4P as a serial 
terminal for his KIM-1. BRAVO! !!) 

The fact that OSI (and one or two others) don ' t 
document the monitor routines for the user completely 
baffles me. Do they think that some other company 
will copy their code or do they not consider this a 
part of properly documenting their machines? Since 
nobody I'm aware of has "ripped-ofr' the Apple 
or KIM monitor programs, I'm sure this can't be 
the problem . 

Does anyone know why OSI doesn't choose to 
document their hobbyist systems to the same degree 
as the Apple, KIM SYM, or AIM? 

In the meantime , if any of you OSI freaks has 
generated a source listing of his 65V monitor PROM 
(as found in the early C2-4P) could you please 
help a fellow user in distress? 

Send it to : Ron Regal W8GMH 

5614 Alber Ave. 

Parma, OH 44129 




VAK-7 FLOPPY 


The VAK-7 Disk System was specifically designed for use with AIM-65, SYM-1, and KIM-1 Microcomputer 
Systems. The VAK-7 will plug directly into the VAK-1 Motherboard or with the addition of regulators into the 
KIM-4* Motherboard. The VAK-7 is a complete full size (8") FLOPPY DISK SYSTEM. This system will READ, 
WRITE, and FORMAT both IBM SINGLE and DUAL DENSITY diskettes. Single-Sided is standard and Dual-Sided 
is optional. Our Single-Sided drives are set up so they can be converted at a later date to Dual-Sided by the fac­
tory, if your storage needs increase. 

The VAK-7 system occupies a 4K address space. The system has a 1 K block of D.M.A. RAM as a transfer buf­
fer. Also, a 1 K block of RAM reserved for D.O.S. pointers, drive status, and catalog information. The remainder of 
the address is occupied by the resident 2K MINI-DOS. This MINI-DOS is a complete set of subroutines to Read, 
Write, and Format. 



DISK SYSTEM 


The MINI-DOS is not a high level Disk Operating System, but contains all the elementary subroutines for im­
plementation of a high level DOS. Since all the functions are in subroutines, the implementation of this system 
into a dedicated system is simplified. 

MINI-DOS SUBROUTINES 

Block Move Read/Write Deleted Data 

Seek Track Format Disk/Test For Bad Sectors 

Recalibrate Disk Initialize Disk 

Sense Interrupt Status Physical Copy (Disk to Disk) 
Read/Write Data Self Test 

The VAK-7 is an interrupt driven system, which uses the IRQ vector. Since this is an interrupt driven system, 
your system processor is only used to move data into or out of the 1 K of OMA RAM, issue the command, and 
check status at the end of the disk operation. Your system processor is free to do other functions, during disk 
operations because the intelligent disk controller will complete the operation without tying up valuable pro· 
cessor time. 

The VAK-7 System comes complete with Disk Controller Board, Interconnecting Cable, a Cabinet with Power 
Supply (for two Disk Drives) and one Disk Drive. The VAK-7 Controller can handle up to Four Drives. 

SPECIFICATIONS: 
• 	 Completely assembled, tested, and burned in. 
• 	 Occupies address $9000-$9FFF for AIM-65, $9000-$9FFF for SYM-1 , or $EOOO-$EFFF for KIM-1. 
• 	 IBM Format; Single Density (128 bytes/sector); Dual Density (256, 512, or 1024 bytes/sector). 
• 	 All IC's are in sockets. 
• 	 Fully buffered address and data bus. 
• 	 Standard KIM-4 *BUS (both electrical pin-out and card size). 
• 	 Designed for use with a regulated power supply, but has provisions for adding regulators for 

use with an unregulated power supply. 
• 	 Dimensions: Board-10" wide x 7" high (including card-edge) 


Cabinet-23.5" wide x 6.5" high x 16" deep. 

• 	 Power Requirements: + 5V DC @ 2 Amps. 


117V AC 60Hz @ 2 Amps. 

*KIM-4 is a product of MOS Technology/C.B.M. 

PRICE: 

Single-drive, 1-sided $1,299.00 

Dual-drive, 1·sided 1,898.00 

Single-drive, 2-sided 1,499.00 

Dual-drive, 2-sided 2,398.00 


Plus Shipping UPS Mail (APO, FPO) International 

We manufacture a complete line of high quality expan­
Single Drive 12.00 32.00 Shipped Air Freight. sion boards. Use reader service card to be added to our 

Freight charges mailing list, or U.S. residents send $1.00 (International 
Dual Drive 16.00 44.00 collect. send $3.00 U.S.) for airmail delivery of our complete 

For Alaska and Hawaii , use mail rates. catalog. 

2967 W . Fai rmount Avenue 
Phoenix AZ 85017 

[602 )265-7564 

http:2,398.00
http:1,499.00
http:1,898.00
http:1,299.00
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If you send me a copy, there's a good chance 
we could print it here in COMPUTE and assist 
other information hungry OSI users. 

INDEPENDENT OSI USERS 
NEWSLETTER 
I just received the first issue of a newsletter intended 
for OSI users. The publisher, Charles Curley , wrote 
all of the 8 page issue himself with the help of his 
C2-8P disk system. 

Included in issue #1 were fixes for bugs in two 
of the OSI operating systems, a book review, a hard­
ware review, information on an accessible time sharing 
system, and an interview with Alan Taylor who is the 
head of OSI's west coast office. 

Looks like it could be useful if enough users 
contribute information. Subscription rate is $10 for 
six issues. 

contact: 
Charles Curley 
6061 Lime Ave #2 
Long Beach, CA 90805 

SYSTEM SOON FROM HDE 
Hudson Digital Electronics (POB 120, Allamuchy 
NJ 07820) will soon be announcing their first 
packaged system-the OMNI 65. 

Based on KIM as the CPU, OMNI 65 will con­
sist of two mini floppy drives, 32K of RAM, EPROM 
boot for the disk system and system software dependent 
on which version of OMNI 65 is ordered. Three 
versions will be available: the engineering version, 
the word processing version and the full development 
version. Full size disk drives will be optional. 

Basic price for the system will be from $4000 
to $4500 depending upon the configuration. 

MAKING BEAUTIFUL MUSIC 
I've been mildly interested in computer music 
generation (synthesis?) for some time now. But it 
wasn ' t until Texas Instruments introduced their 
SN76477 Complex Sound Generator that I saw a real 
possibility for turning my computer into a real-time 
music generator (as opposed to the more usual method 
of first composing a song and entering it into the 
system for later play). 

A study of the SN76477 chip, however, indicated 
that full digital control over the sound output wouldn't 
be a straight-forward task. A number of external 
resistors and capacitors are needed to set the sound 
parameters and it just ain't that easy to control these 
analog critters without getting into complex read 
relay or electronic switching. 

So, the idea for a real time musical instrument 
was shelved for awhile until a more suitable method 
of digitally controlled music output. 

Fortunately, I didn 't have to wait too long to 
find a suitable candidate for my "instrument". 

It came in the form of an article published in 
the July 79 issue of BYTE magazine. The article 
was written by Stephen Ciarcia and discussed the 
operation of the TI chip AND a new de ice on the 
market- the General Instruments A Y3-8910 . The GI 
chip has the same sound generating abilities as the 
older TI device but offers complete digital control 
over all the sound parameters. A significant advantage 
and a necessity for my particular application. 

Basically , there are two ways of generating com­
puter music. The flrst method is to have the compu­
ter do all the sound generation. This can range from 
the simple " kluge' ' harp which consists of a simple 
transistor "amplifier" hung on one bit of an output 
port to a more complex device such as th popular 
Micro Technology Unlimited K-1002 DAC music 
board and associated 4-port music software. (I feel 
that the MTU DAC board represents the pinnacle of 
achievement in computer generated music). 

The second method is to use the computer as 
the controller of a sound generating device such as a 
top octave generator, a full synthesizer , or, as in 
this example, the GI A Y-3-8910 Programmable Sound 
Generator chip. 

The main advantage to using the computer as a 
control element in a sound generating system and not 
as the sound generating device itself is that a lot 
of CPU time is freed up for other casks such as 
handling the instrument keyboard interface and per­
haps controlling a number of sound generating sub­
systems . The use of hardware subsystems could also 
simplify the system software generating task. 

The AY-3-8910 has three audio output channels, 
each channel having its own tone generator, noise 
generator, a mixer to combine the outputs of the 
tone generator and noise generator, amplitude control 
with fixed or variable amplitude pattern , an envelope 
generator to control the variable amplitude pattern 
and a DIA converter that produces up to a 16 
level output signal as determined by the amplitude 
control. 

Pretty slick! 

Since each chip has three separate audio outputs 
and I will be controlling the system with a three to 
six octave surplus electronic organ keyboard , it would 
be nice to have one audio channel for each of my 
ten fingers (assuming I could, or would , span 10 
different keys at the same moment). That says we 
need at least 4 sound generator chips to handle the 
task. Well, it just so happens that 4 devices can be 
hooked to a 6522, or any of the PIA devices, rather 
easily since the 8 bit data port on the A Y-3-8910 
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BOX 120 
ALLAMUCHY, N.J. 07820 
201-362- 6574inc. 

HUDSON DIGITAL ELECTRONICS INC. 

THE HOE CARD CAGE 

Shown With KIM·l (not included) 

Now you can expand your 65XX single board micro­
computer into a powerful microprocessor based 
system with the 19 " (RETMA standard) HOE DM816­
CC15 Card Cage. The DM816·CC15 has virtually all 
of the features you need for even the most demanding 
situations. Complete with power supply. backplane, 
card guides and supports, the HOE DM816-CC 15 
accepts state of the art 4'12" wide cards permitting 
your system to remain a compact configuration, 
wh ile expanding with a variety of fu nctions. 

HOE has developed the DM816-CC15 for the 
demanding industria l marketplace. Consequently, 
you can design your KIM• , AIM· or SYM• based in­
stallation using RETMA standard cabinet or rack 
components. Sufficient clearance has been included 
for custom front panel switches. lights and controls 
as well as cable and fan installation at the rear. The 
microcomputer is mounted to permit convection 
cooling in all but the most densely packed situ­
ations. 

The self-contained power supply is ratea +8 VDC 
at 12Aand±16 voe at 3 A (both unreg.). The back­
plane, with the standard S44 bus, accepts up to 15 
cards and has on board 5 voe and 12 voe regulators. 
In addition to power on reset, the backplane in-

VERSIONS 

KIM* AVAILABLE 

AIM* 1st Qtr. 80 

SYM* 1st Otr. 80 

$525.00 
Complete With Power Supply 

eludes the logic connectors for remote reset.stop 
and single step as well as cassette and 20 mA loop 
terminal 1/0 . Provisions for data and address bus 
term inat ion are included. Two 16 pin DIP pads are 
available for unique requirements and the micro­
computer application and expansion connectors 
are extended to the backplane further increasing 
the utility of the tota l package. 

Other HOE products include: 

• 	 5 'I•" and 8" single/dual disk systems 
• 	 BK static RAM memory 
• 	 Prototypi ng cards 
• 	 Software (disk and cassette) 

- Text Editor (TED) 
- Text Output Processing System (TOPS) 
- Assembler (ASM) 
- Comprehensive Memory Test (CMT) 
- Dynamic Debugg ing Tool (DDT) 

Watch for announcements: 
EPROM Card, RS232 Card, PIA Card, DAC Card 

• KIM Is a Commodore product 
• AIM is a Rockwell International product 
• SYM is a Synertec product 

HOE PRODUCTS - BUILT TO BE USED WITH CONFIDENCE 


AVAILABLE DIRECT OR FROM THESE FINE DEALERS: 


JOHNSON COMPUTER 
Box 523 

Medina, Oh io 44256 
216·7 25·4560 

ARESCO 
P.O. Box 43 

Audubon . Pa. 9407 
215·63 1·9052 

PLAINSMAN MICROSYSTEMS 
Box 1712 

Auburn. Ala . 36830 
800·633·8724 

LONE STAR ELECTRONICS 
Box 488 

Manchaca. Texas 78652 
612·282-3570 

PERRY PERIPHERALS 
P.O. Box 924 

Miller Place, N. Y. 11 764 
516·744·6462 
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tri-states when unselected so can be paralleled together 
and each chip has 2 control lines. The interface 
will look something like this: 

AY-3-8910 

PA7
6 PA6 
5 PA5 
2 PA4 
0 PA3 

PA2 
6 PA1 
5 PAO 

2 
PB72 PB6 
PB56 
PB4 

5 PB3 
3 PB2 
2 PBl BDlR 

PBO BCl 

DA7 -DA7 ,_ DA7 DA7,_ 

DA6 - ,_ DA6 - DA6 
- DA5 - DAS ,_ DA5 ...__ DA5 

DA4 ,_ DA4 ,_ DA4 ,_ DA4 
DA3 - DA3 ,_ DA3 ,___ DA3 
DA2 - DA2 ,_ DA2 ,___ DA2 
DAl - DAl ,_ DAl ,_ DAl 
DAO - DAO ,_ DAO ,_ DAO 

BDlR 
BCl 

BDlR 
BD 

BDlR 
BCl 

PRODUCT REVIEW 
I've been using the MICRO TECHNOLOGY 
UNLIMITED Kl000-5 power supply with my AIM 
65 for several months now. The supply is fully 
enclosed with the 5 volt regulator and a large heat 
sink mounted on the outside of the box. 

With a fully loaded AIM (4K RAM, Assembler 
and Basic ROMS) and an HDE SK RAM card 
connected to the AIM expansion connector, the 5 volt 
regulator on the MTU supply got just a bit too 
warm to touch for more than a fraction of a second. 
Without the external SK RAM board , the regulator 
barely got even warm. 

This indicated to me that there was some reserve 
capacity built into the design of the supply. MTU 
has a very good reputation for having their engineer­
ing act together and I haven't found any reason 
to doubt this from what I've seen. 

The one problem that I did have with the unit 
was a failure of the 5 olt regulator. Now this 
happened shortly after I soldered a LED across the 
output of the regulacor so I could have inadvertently 
applied too much heat to the device . I ' m not sure. 
However , MTU cheerfully repaired the unit and I 
haven 't had any trouble since. (I even ran the hea y 
load experiment several more times to be sure). 

The only thing I didn ' t like was the lack of a 
power switch and pilot light. I installed these at a 
cost of $1.50 . When I mentioned this to MTU they 
indicated that they would consider adding these items 
to future units . 

I liked the fact that the Kl000-5 was fully enclosed 
and ready to use as opposed to some of the open-

frame supplies available which need to have a power 
cord and fuse hooked-up and which are also unsafe 
because of exposed AC voltages. 

The MTU supply retails for $80 .00 and more 
information can be obtained from MTU, P .O . Box 
4596, Manchester, NH 03103. © 

More about 
compute II 
Robert Lock 
This is your last issue of COMPUTE; next month 
you'll receive Issue #1 of compute II. The problem, 
as explained briefly in the Editor 's Notes, is one of 
wanting COMPUTE to grow in too many directions 
at once. It's frustrating to me to have to limit the 
SBC Gazette to a handful of articles when you're 
sending them in as fast as the rest of th magazine 
readers put together . 

Our solution? Your "own" 56 - 64 page maga­
zine. compu te II will maintain all of the quality 
and enthusiasm of COMPUTE. I hope many of you 
will choose to subscribe to both, but regardless, let's 
get to work making compute II as healthy a resource 
magazine as COMPUTE has become . Please send me 
you: comments, programming hints, articles and sug­
gestions. One last note: we are currently redoing 
most of the artwork submitted with articles and 
columns. In many cases we are unable to redo some 
of the listings . Rather than use five or six pages 
of needed space for program listings , we're reducing 
them . A good example is Eric's Pet to Aim program 
listing in this issue . I would appreciate your comments 
on the readability . Materials should be sent to my 
attention, compute II magazine, P.O. Box 5119, 
Greensboro, N .C. 27403. 
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Nuts and Volts 

Gene Zumchok 
With this article, I hope to begin a series of 
dissertations on the art and joy of doing it yourself. 
But first let me introduce myself. I'm Gene Zumchak. 
I graduated with an M.E.E. from Cornell in 1968. 
I paddled across Cayuga Lake and got my first job 
with a likable maverick named Robert Moog of Moog 
Synthesizer fame. I left my first, and one of the only 
legitimate jobs I've had in 1970. I moved to Buffalo 
and since that time have worked for a series of 
little flake outfits trying to find a winner, but at the 
same time, avoid having to work for a living. So far 
I've managed neither, but sure have had a lot of fun. 
But alas I think I'm getting closer. I now call myself 
Niagara Micro Design, Inc . , and although the pay 
isn't that hot, the boss let's me play golf whenever 
the whim takes me (between thaws in July) . 

Anyway, I started drooling over micros in the 
early seventies when they first appeared in the 
electronic design magazines. Then in '75 an unknown 
semi company called MOS Technology made a big two 
month splash in the magazines (never to be heard from 
again) prior to a Western show. I clipped a coupon, 
sent in $25 and became the proud owner of a 40­
legged centipede called a 6502. Now to give you some 
idea of just how fantastic that was, the 8080 chip 
set (8080, 8224, 8228) was selling for over $200. 
A few days after the chip arrived, I got a flyer 
advertising a single-board computer for just a few 
bucks more than the naked 8080 chip set. I ran to the 
bank, withdrew my life savings and sent in coupon 
number two becoming an even prouder owner of 
KIM-1 serial no. 00005. Soon afterwards, three 
friends and myself contracted to design and build 
five smart printer systems for Honeywell, without a 
TTY or assembler, let alone a development system. 
With little more than that KIM and a Simpson YOM 
we delivered five microprocessor controlled printers. 
Today the same job would be a lot easier but my 
"development system" is still just an expanded KIM. 
Anyone, in fact, can put together a development sys­
tem for only a couple hundred doI!ars over the price 
of a KIM, SYM, AIM or other system. Putting 
together that development system is one of the topics 
I hope to get to in the future. 

Presently I am working on a book entitled 
''Microcomputer Design and Maintenance' ' with the 
guidance of Jon Titus of the "Blacksburg Group" 
who hopefully will get it published . The topics 
presented in this series of articles in Compute will 
touch on some of the material in that book, as 
well as different material. 

A dedicated micro system can be put together 
for under a $100. Why tie up your Apple or Pet 
to turn the furnace on, run your electric train, 
or program your wife's loom? Why not use your sys­
tem as a tool to crank out dedicated controllers? 
1 hope to show you how. Enough B.S. Let's 
start talking about hardware. 

Read/Write Timing 
The most important consideration in hardware design 
is read/write timing. It is not a complicated topic, 
but many "designers" avoid confronting it by sur­
rounding a CPU with family chips (usually expensive) 
using circuits right out of the manuals. There 's 
nothing wrong with the fancy family chips if you 
really need them. Oftentimes the most attractive 
chip may belong to another family. If you under­
stand read/write timing, however, you may indeed be 
able to use a foreign chip. 

Write Timing 
The terms "reading ' and " writing" always reflect 
the direction of data flow from the perspective of the 
processor. Thus in a ' write" operation, data is pre­
sented by the processor to some external device, 
memory or output, and locked into that device. A bit 
of memory or output is a flip-flop. In memory, the 
output of the flip-flop can be read back into the 
processor. In "output", the output of the flip-flop is 
connected to the world. (In some programmable 
devices, an output can often be read back into the 
processor.) 

The usual type of flip-flop used with a processor 
is the "D type" flip-flop. AD flip-flop has a "D" 
or data input, and a clock (strobe) input which is an 
edge-sensit ive function. That is , data is presented 
to the D input and is transferred to the output 
when the active edge occurs (usually positive going). 
An edge triggered flip-flop's output can change only 
on a clock edge. An example is the TTL 7474 dual 
D flip-flop. A variation of this is the transparent 
latch. It too has a D or data input , but a Gate 
input, instead of a strobe. When the gate is true, the 
output follows the data and is transparent to the 
data. Data is locked into the flip-flop on a false 
going gate edge. The 7475 is a quad transparent 
latch . In both types of llip-flops, data is lo ked in 
with a clock or gate edge. 

In any latching operation, the following sequence 
occurs : Data is presented to an input, a locking edge 
occurs, and finally the data is removed. ln general, 
the data to be written exists before and after the 
locking edge. We are now ready to define the impor­
tant parameters of a write operation. The " set­
up" time is the minimum time the data must be pre­
sent before the locking clock edge occurs. The " hold" 
time is how long the data must remain after the 
locking edge has gone away. The set-up and hold 
times for a 7474 flip-flop are only 20 and 5 ns. 
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FACTORY PRICING 

IN STOCK! 	 IMMEDIATE DELIVERY! 

R~'{S--­
oo ~R 

~ ~~s 65 
~o\..OG 

t.JIOS 1tC\-\ 
~\.. 	 PLUS 

• MPS 6550 RAM for PET 
• MPS 6530-002, -003 for KIM-1 
•MANUALS 
• KIM-1 MICROCOMPUTER 
e KIM-3 8K STATIC RAM MEMORY BOARD 
e KIM-4 MOTHERBOARD 
• 	 KIM PROMMER 

KIM-1 & 4 Compatable Eprom Programmer 
• 	 KIMATH 


Chips with Listing 

• 	 KIMEX-1 EXPANSION BOARD 

KIM-1 Plugable PROM, Ram and 1/0 Board 
• 	 RS-232 ADAPTER 


For KIM-1 

• POWER SUPPLIES 

STANDARD MICROSYSTEMS 


*UART's *FLOPPY DISC DATA HANDLER 

*BAUD RATE GENERATORS *CRT CONTROLLERS 


FALK·BAKER 

ASSOCIATES 


382 FRANKLIN AVE • NUTLEY, NEW JERSEY 07110 
(201) 661-2430 


WRITE. CALL. OR RETURN OUR COUPON FOR CATALOGUE AND PRICE LISTS. 
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respectively . Since these times are so short, TTL 
latches can always be assured of working with MOS 
processors. 

6502 Write Timing 
A 6502 clock cycle is read cycle when the R/W 
line is high, and a write cycle when the R/W line is 
low. A cycle is divided into two (more or less) 
symmetrical halves. In the first half, the 01 clock 
is high . The R/W line and the address lines change 
01. In 02, data transfers occur. According to the 
spec sheet, the delay from the fall of 02 to the 
beginning of the rise of 01 can be zero (no max 
spec given). For zero delay, the 01 clock is approxi­
mately 02. However for external use, 02 and 02 are 
generally used. 01 should not be used as a substitute 
for 02 . Figure 1. shows write timing for the 6502. 

,-­ --­ ---. 
I I 
I I 

'-1'-­- -----'-t­ - - - - - - - - - -

---+---+-----t-------\1 

,-­, 
I 

R/W 

ADDR 

OATA 

Figure 1. 6502 Write Timing 

The R/W and address lines have a setup time 
(TRWS and TADS) as 300 ns. maximum after the 
beginning of 01. Data is available in a maximum of 
200 ns. after the rise of 02 (TMDS) . 02 has a 
minimum width of 430 ns with a one micro second 
clock (1MHz) . Thus data is available a minimum of 
230 ns . before the fall (locking edge) of the 02 
clock. The data is held beyond the fall of 02 for a 
minimum of 30 ns. (THW). Thus the 6502 is 
guaranteed to write successfully to any device with a 
set-up time requirement of 230 ns . or less , and a hold 
time requirement of 30ns. or less. Implicit in the 
timing is that the falling edge of 02 is the locking edge. 
The 6502 generates no write strobe. A write strobe 
must be fabricated by NANDing 02 with the inverted 
R/W signal, R/W. This gives a strobe that goes low 
during 02 only for a write cycle. In family 
devices, 02 and R/W are applied separately and the 
gating is performed internally. 

6502 Read Timing 
ln a read operation, an external device puts its data 
on the data lines and it is locked internally 

into the 6502 at the end of 02 . This timing is 
shown in figure 2. 

,-­
I 

;- - --------,
I 1 

I 
I

4---------'-1'- - - - - - - - ­

R/w 

AODA 

DATA 

Figure 2. 6502 Read Timing 

As in a write cycle , the address and R/W set-up 
time is a maximum of 300 ns. into 01. The data 
set-up time is a minimum 100 ns. before 02 
(Tnsu). In addition, the data must be held a 
minimum of 10 ns. past 02 . Both the set-up 
and hold times for the 6502 in a read operation are 
quite short making it easy to read 1/0 devices 
from any MOS family. 

When a device is read, the data is gated onto 
the bus by a read gate generated from the R/W 
line and a decoded address. The strobing is done 
internally by the processor. A gating signal allows 
the data to overlap the strobe. It will be seen in 
many 6502 systems that read gates often incorporate 
02 . It would appear that this would cut off the 
data at strobe time, and violate the hold time 
requirement. First of all, the tri-state gate buf­
fering the data probably has a delay of at least 
15 ns. Secondly, if OZ has gone through one or two 
gates of buffering, it will occur 15 to 30 ns. after 
the 02 seen at the 6502. Thus the data will remain 
on the data bus 30 to 45 ns after 02, even though 
02 appears to be used to cut data off. © 

Gene 's column will be continued in Issue #1 of compute II 
with a discussion on inteifacing nonjamily devices. RCL 



Introducing SEAWELL's 

Little Buffered Mother 

The ultimate Motherboard for any KIM-1, SYM-1, or AIM-65 system 

Features: 

• 	 4K Static RAM on board • On board hardware for optional use of 
(128K addressing limit)• 	 +SV, +12V,and-12Vregulatorsonboard 

• 	 Mounts like KIM-4 or with CPU board stand­• 4 + 1 buffered expansion slots 
ing up

• 	 Accepts KIM-4 compatible boards 
• 	 10 slot Motherboard expansion available­

• 	 Full access to application &expansion SEAWELL's Maxi Mother 
connector 

• 	 LED indicators for IRQ, NMI , and power-on $199.00 
• 	 Also compatible with SEA-1. SEA-16, the 

Assembled Only PROMMER, SEA-PROTO, SEA-ISDC,and more 

For further Information contact: 

SEAWELL Marketing Inc. 
P.O. Box 30505 
Seattle, WA 98103 



Little 

Buffered 

Mother's 


Com~atible 

Baril ware 


SEA-16/16 

SEA-16/16 is a 16K x 8 Static 
RAM Board. Two individually 
addressable 8K blocks of 
RAM, with individ ual WRITE 
PROTECT and op tional Bank 
Switching. SEA-16/8 is the 
same as above except 8K of 
RAM not installed. 
SEA-16/BLANK is the same as 
above, except no RAM is 
installed, thirty two 2114's 
makes it go. 

SEA·16/16·45 $325.00 

The Prommer 

EpROM Programmer and 
EpROM/ROM Board. Memory 
mapped EpROM program­
ming will program up to 16K 
per command, firmware in 
PROM included. Specify KIM, 
SYM or AIM. 

(Presently in redesign. 
Available soon.) 

All products are assembled. No kits. 

The Maxi-Mother 

The Maxi-Mother ® is a 10 slot 
Mother Board. Combined 
with the Little Buffered 
Mother®, it provides 14 slots or 
use it stand-alone with SEA-1. 

MAXl·MOTHER $135.00 

SEA-1 Seawell's CPU Board 

MCS 6512 CPU, 3 Hardware 
RS-232 Ports, one current-loop, 
programmable Audio Tape 
interface, 9K + Static RAM, up 
to 18K of ROM/EpROM, Single 
Step Hardware, Bank Switch­
ing, Interrupt driven Monitor, 
and more. 

SEA·l, 1.5 MHz $595.00 

SEA-ISDC Intelligent Serial 
Data Concentrator 

MCS 6512 CPU, 4K of Dual Port 
RAM, 2K local RAM, 4K 
EpROM/ROM, 8 RS-232 Ports. 
The SEA-ISDC can operate as 
a stand-alone computer or as 
a buss compatible "Front 
End" 1/0 Processor for a larger 
system. The 4K of RAM can be 
accessed by either CPU 
without delay. 

SEA·ISDC $595.00 

Or go for the works! 


AIM-65 with the Little Buffered 

Mother®, the Maxi-Mother® 

and SEA-16/16. 


Available Soon! 
Development System 
Parallel 1/0 Board, Prototype 
Board and Floppy Disk Controller 
CMOS/ PROM/ Real Time Clock 
Board 

SEAWELL Marketing Inc. 
315 N.W. 85th 
Seattle, WA 98117 
(206) 782-9480 
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Read Pet Tapes With Your Aim 

Eric Rehnke 
Mark Reardon 
From now on, you AIM owners needn't feel like 
second class citizens. All those PET Basic tapes that 
you've been drooling over can now be fed into your 
AIM. Admittedly, you'll have to force feed them 
since AIM doesn't normally read PET cassette tapes, 
but , it's almost painless and just think of all the 
fun you'll have. 

What this program that Mark and I have written 
DOES do is read a PET Basic program into 
memory and convert all the convertable token to 
those used by AIM Basic. There are, however, a 
number of PET tokens which cannot be converted 
to AIM and these special tokens are printed out 
together with the line number they are found on. 
The conversion program then replaces these offending 
tokens with a REM token so they can be easily found . 
The BASIC program can now be saved to AIM 
cassette using the normal Basic SA VE command. 

What this program DOES NOT do is get the 
PET program to actually RUN on AIM. You'll 
have to change any PEEKS and POKES or use of 
Pet's graphics to look at AIM's memory locations 
and use AIM 1/0 devices. 

Programs that use very little of PET's graphics 
or special memory locations will, of course, be the 
easiest to convert. 

Since most PET programs are written for BK sys­
tems , there should be at least BK of RAM in your 
AIM. Also , you'll need to connect up the remote 
control to your cassette deck for reading PET 
tapes. 

First, turn the printer on, then load the PET 
loader into your system and start it running at 
$0200 (or use the Ft key if its properly initialized). 
Now start reading a PET cassette. When the loader 
finds a program on the tape it will stop the re­
corder and prompt with the program name and the 
last address that it will occupy in memory . 

Press ' Y' to load that program. When it's loaded , 
the conversion program will go through each pro­
gram line printing out the line number and con­
verting all the tokens in that line . If the printer 
was turned on, you'll now have a listing of the line 
numbers. Any tokens not found in AIM will be 
printed out and then replaced with the REM token so 
AIM BASIC doesn 't choke. 

When all the lines have been converted, the PET 
Loader will automat ically initialize and jump into 
BASIC . The PET program can now be listed and 
saved in the normal fashion. 

If any other key besides "Y" was pressed in 
response to the program name prompt, the program 
will skip forward to find the next program on the 
tape. Since the PET Loader does not mess a round with 
anything contained within quotes and PET programs 
can have special cursor controls enclosed within 
quotes, funny things will get printed by AIM in 
place of the ursor ontrols. AIM Basic will in­
terpret these cursor control characters as tokens and 
print out the equivalent AIM BASIC tat ment. 

The cassette read portion of this program is a 
much modified version of a program originally 
published in MICRO magazine , page 6 1 of th e June 
1979 issue and written by Dave Kemp. 

128 END 164 + 
129 FOR 165 ­
130 NEXT 166 * 
131 DATA 167 I 
132 INPUT 168 A 

133 DIM 169 AND 
134 READ 170 OR 
135 LET 171 > 
136 GOTO 172 = 
137 RUN 173 < 
138 IF 174 SGN 
139 RESTORE 175 INT 
140 GO SUB 176 ABS 
141 RETURN 177 USR 
142 REM 178 FRE 
143 STOP 179 POS 
144 ON 180 SQR 
145 NULL 181 RND 
146 WAIT 182 LOG 
147 LOAD 183 EXP 
148 SAVE 184 cos 
149 DEF 185 SIN 
150 POKE 186 TAN 
151 PRINT 187 ATN 
152 CONT 188 PEEK 
153 LIST 189 LEN 
154 CLEAR 190 STR$ 
155 GET 191 VAL 
156 NEW 192 ASC 
157 TAB( 193 CHR$ 
158 TO 194 LEFT$ 
159 FN 195 RIGHT$ 
160 SPC( 196 MID$ 
161 THEN 
162 NOT Aim Tokens
163 STEP 
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e12·1 0285 20 22 03 HORE JSR W CPTR , CONVERT L I NE NO TO DECIMAL 
0122 0288 85 F9 S lA LlNLOW 
0121 028A 20 22 03 JSR 1"CPTR 
01.24 9280 85 F9 STf\ LlNHl ; AHO PRlHT 11 OUT 
0~2'1 02BF Fl2 00 NXTOJG LOX 100 s 'i'•O FROM INCPTR SUBROUTINE 
e126 92C1 R5 FS SUBHEM LOA LI flLOW 1 SUBTRACT MULT IPLES OF .10 FRO!"\ 

Program Listing 
0127 
0128 
fil29 

02C3 
02C• 
02C7 

38 
F9 6E ~ 
85 FB 

SEC 
SBC SUBTBL. V 
S TA LlNLOW 

1TME UNE f«J START ING WITH 1.0000 

eue 02C9 A.5 F9 LOA LlNHI 
0002 1000• RFW!TOP- 11000 0-Ul 02C8 CB H 
0003 EA-lti• rfl.IMA•IEA• D eu2 02CC F9 0E 9"' 58(.. SUBTBL~ V 
000• ES7A• OUlPUl • tE97A 01.ll 02CF 90 e7 BCC ROBACK 1 SUBTRAC"iEb ONE TOO t1Aft't' 

-~ 0006 
E83E• 
E5i71• 

Bl.ANK• tE83E 
REOOUT• IE973 

01.3.. 
01.35 

0201 
0203 

85 F9 
ES 

STFI L lHHl 

"'" I COUNT HO Of:' SU8TR.ACT10HS 
0007 EA13• CRLOW• IEA·l l 0136 e20-4 88 DEV 
eeee El.Ai.• C0t11N• IE1A1 01.37 0205 9'C Cl il2 JHP SUBl"IE11 1 00 IT AGA tu WITH THE SAl1E. VALUE 
0009 ESl Ez BLANK•IE83E 
0610 CE85= 8RSTBL--SCEB5 01.39 0208 BB AOBAC. DEY J RDO B~ TO LSB ONLV 
0611 B27F• BAS I C.6•-.B27F 0140 02D9 A:i Fa LOA LTNLOW 
0612 00F0• ADL.•IF0 0141 02DB 79 0E 04 At>C SUBTBL , 't' 
06U DCF1• ADH•­I Fl 0142 02DE B~ FB STA Ll~~LO~ 
991< 00F2• TCNT • tF2 014] 02E0 "" TXA , CHAUGE YALUE TO RSCt t 
0615 00F3• TPAR•tfi 0.144 92E1 09 30 ORA ••lo 
0016 0DF4• PECtH•-.F4 01-is 02E3 20 7A E9 JSft OUTPUT 1 PRINT IT 
0617 OOF5• CNT• I F5 0146­ 02E6 ca lHV J SUST RACT f4EXT SMALLER ?OWER 
0016 00F6­ PTR'--I F6 0147 02E7 C11 INV J Of 1.0 
0019 eeFS• LIHL.OW••F6 0148 02E9 c0 oa C.PV • 09 ; ENO OF TABLE. 
0029 00F,,_ LINHl•SF9 fil•S 02EA 09 Ol 8H£ HXTDIG 
0621 00FA• Ol.OL•IFA 
oon 
0023 

OOFB­
OOBE• 

OLDH• I F'B 
TABLE• I BE 

0.151 
01.!;2 

02EC 
02EE 

A5 FB 
es :ie 

L~ LINLOW 
mm 1n0 

~ OEl NO OF Ol<ES 
' ~IT ASC II 

002• 007P PGM5T• l 7J 01.Sl 02Fe 20 7A E9 JSR OUTPUT 
06~ 00FE• F'A't• I FE 01"'4 02Fl 20 :lE. ES JSR BLAN 
0026 ABBD• TAPE• I RSOO 

01.56 02F6 20 22 Ol LOOP1 JSR lUCPTR ~ CiE1 UE >o:T Bli'TE 
0628 
0029 

0000 
0 ·1oc.. 4C 00 02 

• •S1.0C 
JMP STAAT 

0157 
01~9 
0159 

02F9 
02FB 
B2FC 

Fe 9A

•• 
c~ 22 

CONT 
BE.GI R.EEHTR 
PHA 
CMP ...... .. 

1 EUD OF L lrlE 

J LOOK FOR STRl NGS 
016B 02FE oe ec BNE C0tff1 J NOTHlr~a tN OUOTES JS CHANGE(> 

0031 010F • • -S 200 0161. 0300 69 PUi : CLEAR STACK 
0032 0200 A9 37 STAPl LDA H '37 i SET UP TfiPE lUPUT 01.62 030"1 20 22 03 L OOPl.A JSR 1 HCP TR t HEXl 8VTE 
OOll 
001• 

0.202 
0205 

.SO 02 RS 
A9 EE 

STA TAPE•2 
LDA esEE 

016]. 
0164 

0394 
9186 

Fe 8" 
cs 22 corn"l 

BEO REEHTR 
C11P . .. .. 

J IF BYTE • 0 
I LOOK FOR ENO 

0015 0297 80 0C A8 S TA TRPE+l2 016~ 03ee 00 F7 BhE LOOP1A 
0036 020A 2B 94 Ol II 1 JSP PETCAS I READ PET TAPE 0166 030A FO EA BEQ LOOP1 J GO READ NEXT BYTE 

0037 
oo:re 
0019 
094e 

02eo 
02-10 
0212 
B2.15 

RD 6A 04 
C9 el 
20 U EA 
20 1.3 EA 

LOA 'FLAG 
CMP • 01 
.JSP CR.LOW 
JSR CRt.OU 

1 LEADER • 1e1 
I LEftt)EP.:? 0168 

B169 
01.7B 

0lOC 
0300 
el0F 

68 
J.B E7 
AA 

CON'11 Pl.A 
BPL L OOP! 
TA>< 

I lGflORE ALL. 
l CHAR HERE EXCEPT TOKENS 

t'ACE "TOKEN F;t-1 l NOEX 
0041 0219 00 Fe 9NE. UEXT 0171. BliB BO 9b Bl LOA TOKTSL-1.28, X ; F1NO A I M"S Tot<EH 

0172 031.3 JB es BMI CONT4 i FOft VAL 10 TOKEN N•1 

004'.i 021" 20 89 03 JSR OFFON , TUF: t~ OFF TAPE e173 031~ SA TXR ; OUTPUT ltNALIO TOt<EN 
0B44 
0045 
0046 

e210 
021.F 
0222 

Ft2 00 
80 6F 04 

""20 
rlRME 

LO:< • 00 
LOA FILE, X 
CMP . ~ 

J OUTPUT flAME OF FILE 

J LOOK FO.Q Bl...Ar~K AT EtlO 

017"' 
01.75 
0176 

0316 
SU.9 
0 ·31c 

29 46 EA 
20 lE ES 
A9 BE 

JSR NUl'IA 
JSR BLANK 
LDfl WISE J MAl<E TOKEN A REM 

0047 
OB48 
00•9 

0224 
e226 
e229 

Fe 86 
20 7A E9 
EB 

SEO LEH 
JSR OUTPUT. 

'"" 
0177 
e17B 

03-1£ 
e329 

91. F6 
00 04 

COt414 STA ( PTR>. V 
BNE LOOP1 .o QE­T NE)(l BYTE 

oe'50 
0651 

0 22A 
e22c 

oe Fl 
29 :lE EB LEN 

SHE NAHE 
JSR BLANK 

~ GEl t~~T l...EllER lH.99 
8181 

e322 
BJ2• 

E6 F6 
D9 02 

l NCPlR: rnc: PTR 
BNE INCPTi 

1GEl NE><T LOCATIONS CONTENTS 

0653 
~ 

022F 
e2:ie 

18 
AO 60 04 

CLC 
LOA EHD 

, OUTPUT NECESSfiRV MEMORV 
i FOR PROGRAM 

9~82 
91.83 
8184 

0:t26 
el28 
032A 

E6 F7 

"" e0 
81 F6 

I NC PTR•1. 
INCPl 1 LOY 100 

LOR <PTR>i Y 
9955 
0656 

9233 
e:ns 

69 62 
BO 60 .... 

l10C •S-62 
STA END 

,1 AOO TO Et"-" 
, THE MFFER.EHCE SET\.IEEH PET ANO 

0 185 032C 6e RTS 

0057 0238 AD 6E.,. LDA EforO•l. ; AIH BAStC STRRT LOCATIOf6 0187 0320 20 22 01 ~I CS JSR INCPTR • 11AKE PTR LCXW. PAST lHE 
00!SB e:ue 69 06 AOC • 09 9188 0:t1e A6 F6 LD>c PTR t LAST lHREE ZEROS RNO 
0659 02:30 29 46 EA JSR MUt1A 1 OUTPUT IT 0189 elJ2 R:5 F 7 L~ P TR+.1 
0960 9 2 49 AO QI 94 L[)f1 END U90 B3'l4 06 75 STX 175 1 SfWE JN BASIC POI NTERS 
0861 0243 20 "6 EA JSR f4UMA 9191 0316 8:5 76 STA S76 
e962 0246 29 JE EB JSR Bt..AHK 0192 

el.93 
0l38 
0JJA "" 99A9 -1.9 

LOX l <.RAMTOP 
U >A • >RAMTOP 

1 SEl UP THE REST OF BASIC 

0964 0249 'Z0 73 £9 JSR REOOUT ; GET f1 CHARACTER Bl.94 enc 86 7 F STX 17F 
0065 024C 20 83 B3 JSR OFFON ; TURN ON TAPE 01-95 eJJE 85 60 STA sse 
e866 024F ""59 CMP 9 i Y J Y ~EAHS READ THIS FILE 91.96 01: .. 0 A2 FE L D>< •SFE 
9067 0251 FO 05 BEO 'GO OJ.97 0342 9A TXS 
0068 0253: 80 611 04 STA FL AG ; CHANGE Fl.AG ' S VALUE e198 0343 A9 00 LDA •oo 
0069 0256 00 82 BUE r-4EX 1 READ " EXT F JLE OU TAPE B199 0345 •9 PHA 

0 2 0B e :H6 85 et STA S.01 
0671 02!SB A9 08 00 LOA ••08 : CELAY Pf;ST SECOflD LEADER 0201 e"4B 85 10 STA 110 
0072 025" 6~ F5 STA CITT 0202 D34R 85 60 S TA s.60 
0071 e25C A2 FF OELFN1 U Y..C •tFF 0203 034C es ee ST A s ee 
06?4 02'5E RB FF DEL.AY2 LOY l•FF 0204 0l4E Fl2 1C Ltl)( lllC 
0675 0260 88 DEL.RV~ DE\/ e295 03'10 SD 85 CE l1 LOA BASTBL. X 
B076 0261 00 FD BNE DELRY'.i' 0206 03.53" 95 BE STA TfiBL~ X 
0077 026'.t CA DEX 029? 0l!S5 CA OE>< 
0078 0264 00 FB BNE D£LRV2 0208 e:.56 00 F8 BNE L1 
0e7S 0266 C6 F5 DEL CUT 0209 el58 A9 0 3 LDA •el 
0090 e269 00 F2 BNE DELR'11. 0:>10 0 3511 95 98 SlA t518 

0211. e35C A9 61 L.DA H61 
0082 B2bA 26 94 Ol J SR PETCAS 1 READ PPOU'°Al'I SOOV 0'21.2 e35E S~ 5E STA 1.5E 
eeel 0260 ce ""' 1 MA.CE '1•0 0211 0160 A9 89 LOA 089 
008<1 e26£ SC 69 04 STY FLAG-1 oPUT ZERO tt4 BAS I C START 0214 0162 85 02 STA 1·02 
0685 0271. 20 1 :1 EA JSR CRt...OW 0215 0164 A9 14 LOA H14 
0086 0274 C6 F4 CEC PE.Ctn , OHE EPPOR WI LL BE COUNTED 9216 0366 85 12 STA S'l.2 
0687 0276 A!I F4 LOA PECHT , RT THE ENO OF THE PROGRFtM 0217 e369 A9 BA LOA l:S0R 
0688 0278 20 46 EA JSR HUM 1 OtfTPUl HQ OF PAR l T'1 ERRORS ehe e36'1 85 u STA fl.l 
0689 
0090 

0278 
027E 

20 lE EB 
es ea 94 ERl<S 

JSR Bl.RHK 
LM f1SG,'1- , OUTPUT £PiWP MESSAGE 

0219 
0220 

036C 
e36£ 

A9 E1 
85 82 

L DA HE1 
STA S82 

0091 "281 •8 en1 B"l70 A9 4C LtlA • .J-4C 
0092 
009) 

0282 
0295 

20 7A E:9 
CB 

JSR OUTPUT 
INV 

022'2 
0223 

0372 
037.. 

85 00 
85 OJ 

S1A see 
ST A 10.l 

0094 0286 68 Pl.A 0 224 0 176 85 SC STA r9C 
0095 02:87 10 F5 BPL ERRS 0225 0378 85 BB S"TA • BS 

0226 037A A2 87 LOX at87 
0097 e28S A2 04 LO>< UBASTRl i SET UP PO ltHEP ANO 022 7 0l7C A9 BF LOA 11'8F 
e09e 0288 86 F6 ST>< PTR 1BASICi S POJUTER: TO START 0228 0l7E 96 BC STX SBC 
9999 0280 06 73 STX PGMST 02:29 0380 85 BO STA 'SBD 
01.BB 028F A9 68 l...DA W<BASTRT e:u0 0182 86 0 .. ST>< S04 
B101 0291 85 F7 STA PTR+1. 0231 0394 85 0$ STA J05 
e1e2 e293 B5 74 STA PG«ST+1. 0232 03&6 4 C 7F B2 JMP BAS I C'6 1 JHP TO BASIC WARM START 

0 104 
01B" 

82:95 
e299 

29 U EA 
00 BF 

FEEHTR JSR CRLOW 
BNE FJR'ST • Z•0 IF JUST ST AP.TED 

023• 
023:S 
02].6 

0389 
elSA 
e3BO 

48 
AO 00 A8 
'49 ~e 

OFFOU PHA 
LOA TAPE 
EM •ne 

, TOGCil.E OFF l ot4 THE TAPE 

0186 029A 20 22 Ol JSR JNCPTR · ~ IT TO NEX T LUE e237 038F 80 00 AS S TA TAPE 
0107 0290 Fl2 00 LOX • 00 , STORE PTR, PTR+1. lH LRS"T VECTOR 0238 0392 69 Pl.A 
01.B8 e29F CB INV i "1KE V•1 0239 e393 60 RTS 
0199 02A0 ~ F6 U >A PTR 
01.10 
e1U 
01.1.2 
B11l 

e2F12 
92A4 
B2A5 
02A7 

81 FA 
AA 
R5 F7 
91 FA 

STA COLOL. :<> 
TAX 
l...DA PTR:•1. 
STA ( OLOL), Y 

; SAVE PTR IN X 
9241 
0242 
0243 
0244 

0394 
elS6 
0398 
Ol9A 

A9 04 
85 F1 
A9 61 
85 FB 

PEiCAS LDR l>LOAO 
STR ROH 
LDA • <LOA() 
STA AOL 

1 SIFRT SAY I UG RT LOAD 

9115 02A9 85 FB FIRST STA OLDH , SAVE PT~+i 
02'45 
0246 

039C 
0J.9E 

A9 02 
95 f4 

LOA Wl02 
STA PECHT 

0116 02AB 86 FA STX OLDL 1 SAVE PTR 0247 OlAO 29 C'5 03 PET CA JSR UBYTE 1 GET IN 5YtlCH WITH TAPE 
0U7 02AD 20 22 e3 JSR INCPTR: 02•9 OlRl 30 o z BMI PET>< I REAt> SHORTS? 
B11.8 8289 00 03 BUE.. MORE 1 LAST BYTE • 0 0249 03A5 4 C 94 0 ), Jf'tP PETCAS 1 NO, TRY AGAlN 
01i9 9282 4C 20 OJ J HP BRSJCS , FINISHED 0250 03A8 C6 F4 PEn< DEC PECHT ; TWICE? 
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0251 OJAR 00 F4 BUE PETCA 1 NO, 00 DO AGAJti 0325 459 BO 
02~2 BlAC 20 ~ O'l PETCB JSR GBYlE •READ THE REST OF llE LEADER: 0125 0'4~ BE 
025"3 03AF 10 F9 SHI PETCS ' St ILL SHORTS Bl2S 11<'58 BF 
0~.& 03'8'1 BO 04 PETCC BCS PETCO ' I F CARR¥ 1S SET THEN UO 0125 0-*:IC CB 
0255 0l83 fl9 FE LOA •PAA - PAR I t ·v ERROR 03~ 0-.50 C.1. 
02-56 
0257 

0385 
0387 

E6 F 4 
91 FO PCTCD 

INC PECHT 
STA <AOl..) . "'I . v•8 

012:1 
012:1 

045£ 
..... 

C2 
C3 

O~ 9389 £6 FO lr.:.. FOL .o UC lNOlRECT ~ESS OJ-25 0-.68 C4 
0~9 0388 00 82 BUE PETCE 
0260 0180 E6 Fl lf.6C ROt-1 
0261 Ol8f 29 C5 0 1 PETCE JSP GBYTE , READ tO T BYTE 9127 ' TO CHAHGE THE LOCAT tOH ll4AT 
0 262 
0261 

01C2 
OlC~ 

:10 ED 
60 

8Pt.. PETCC 
TS 

1 Pl.US t'E.ANS THAf IT' S NOT SHORTS 
.1 -S~TS MEAH FILE I S OOUE 

9129 
0129 

1 THE BAS 1 C PfiK)GRAt1 IS 
1 STC>f:tEO IN. CHANGE THE 

0318 J LOCATlOti OF THESE FLAGS 
0265 0"1C~ RO 11 G8YTE LO'r' esU , 1'0 OF SHORTS Olli I IE. ••:12000 
0266 03C7 20 F9 01 G~ J SR GETTR .. GE1 TRANSITIONS 
0267 
0268 

elCA 
03CC 

EO .ae 
80 08 

CPX ••40 
BCS GS8 

, IS IT A LONG'? 
J YES, GO READ BVTE 

033) 
0334 

0<61 
"46'\ 

LOAD 
FLAO 

••••9 
• •••1. 

0269 03CE E0 2C CPX OS2<: 1 I S IT A SHORT? 0lr.1 9468 BASTRT ••• • 2 
0270 
0271 

0300 
0102 

80 F3 
88 

BCS GBVTE 
DEY 

1 MO, GET 1N SYNCH 
. ccun SHORTS 

0316 
0337 

"460 
046F 

END 
Fl LE 

••••2 
•••+-1 

0272 0103 10 F"2 BPL GSA 0118 0470 Z22 £HO 
0 2?:1 0305 60 PTS 

0 275 0306 AO 09 LOV ••09 ' en eoutn PLUS PMJTY 
0276 Ol'OS 8'4 Fl S"TV Tl'f\R ' PAR I TY COUHTER 
0277 OlOA 20 F9 0 1 JSR CiETTI? 1 WAST£ LAST HALF OF S'lflRT 8 IT 
0278 
0279 

CBDO 
03E0 

20 EE 03 
90 02 

JSR UETBIT 
BCC GBO 

, BIT VALUE 
, 97 

IN C SYMBOL.. TFIBLE 

6280 
0291 
0292 
0281 
6284 
9285 
9296 
0287 

0lE2 
OJE~ 

0 3E5 
03£6 
0JE8 
03£9 
03£8 
93EO 

E6 F3 
GR 
88 
00 F5 
2A 
'*9 F"F 
46 Fl 
60 

INC TPAR 
RORA 
DEY 
BN.E Ct8C. 
l10I. A 
EOR: • • FF 
LS.I! TPAR 
•TS 

1 •1 SO t NC PAR I TV COUHT 
.J ROLL INTO BYTE FIT f1SB 
, 9 YET 
• HO 
1 LOSE PAR ITV Bll 
j 1NVER1 
I PUT PMlTV IN c 

fl>0AC 
BRS1CS 
CNT 
CONT) 
0£LAV2 
FlLE 
G88 
GE.TA 

9209 
0 .120 
eeF5 
0106 
BZSE 
0A6F 
9306 
0lF9 

AOH 
BRSTBL 
COf1 W 
CONT4 
C>ELAVl 
FIRST 
GBC 
GETB 

OOF1 
C.E85 
E>.Rl 
0l1E 
0260 
92A9 
0100 
11<01 

AOL 
8ASTR'T 
CONT 
Cllt..OW 
ENO 
FLAG 
G80 
GET91T 

00F0 
0"68 
02FB 
ERU 
0460...... 
0lE4 
0 JEE 

BftSJC6 
BLANK 
CONT1 
OELA"'l1 
E""5 
GSA 
GBVlE 
GEllR 

B2 7F 
E83E 
010C 
025C 
0 ' 7E 
BZ7 

·= 0 30 

0289 
0299 
9291. 
0292 
0293 

e.JEE 
03F1. 
03F3 
OJ'F6 
OlFB 

28 F9 01 
86 F2 
2e FS 03 
E4 F2 
60 

GETBJT JSR GETIR 
STX TCJ'4T 
JSR GETTR 
CPX TCNT 
RTS 

16ET F I RST TRANSIT I ON 

l GET SECOND TRRHSJTION 
•COMPARE , C- Bll 

00 
LEN 
LOOP! 
NAt1E 
OFFOU 
PA't 

8258 
e22c 
02F6 
021F 
0189 
OOFE 

IUCPTl 
LIM!-41 
LOOP1A 
NEXT 
OLOH 
PEC'f'IT 

0'328 
OOF9 
0301 
020A 
OOFB 
OBF< 

IHCPTR 
L l fL"'°' 
PIOl!E 

""""'OLOL 
P£1CA 

U22 
OOF8 
028'1 
ER46 
OOFA 
0lA0 

lJ. 
LOAD 
MSG 
NXTC>IO 
OUTPUT 
PETCAS 

0ne 
""61 
0408 
028f 
E:97A 
0 39 4 

0295 
02'% 

03F9 
0JF9 

1 THE PET CASSETTE FORMAT 
' l 5 PHASE DEPENOENT SOME RECORDERS MA"I 

PETCB 
PET X 
REDOUl 

0l~C 
OlAB 
E97J: 

PETCC 
PGMST 
REENU: 

0381 
0073 
0295 

PET CD,.,.. 
S TART 

0lB7 
OOF6 
0200 

PET CE 
RAMTOP 
SUBP1Et1 

OJ BF 
1000 
OZC l 

0297 
0299 

OJF9 
03F9 

1 IMAOVERTENTL"'I UNERT THI S S IGNAL TO 
1 CORRECT THIS. CHAHGE T~ F'Ol.LOMIHG JNSTliUC:T lOH$ 

SlJBTBL 
T()l(TBL 

040E 
0'416 

TABLE 
TPRR 

OOOE: 
OOF'3. 

TAPE 
zzz 

AB0e 
13<70 

lCUT -~ 
0299 IUF9 ' 81'11 GETA ' TO "BPL GETA · EHO OF fotSSEMBL'I 
0300 03F9 "BPL GETB TO ' BHl GElB ' 
0101. 0-3F9 '0102 OlFS Fl2 eo GElTR LDX •06 • X• HO. OF CYCLES THRU LOOPS 
0103 0'.iFB EB G£TA '""0 304 OJFC 2t 00 A8 BtT TAPE , CHECK P97 
Ol.M O:lFF 30 FA Bf"ll GETA 1 LOOP UHTlL LOM 
0306 0401 ES GElB IHX 
0107 0402 2C 00 AB BJT TRPE 
0108 0405 10 FA BPL. GETB 1 LOOP UUT1L HlC:.H AGAW 
0109 9407 60 RTS 
0 .l"10 
0110 
03-U 
8112 
0113 
0 ) 1.4 
011.S 
0l1.$ 
0115 
0.3~ 

0409 
0400 
040E 
04:10 
0-'l.2 
6414 
941& 
041.7 
0418 
0-U.9 

45 52 
Ol 
10 27 
EB Ol 
6<4 00 
0A 00 
90 
EU. 
82 
8l 

HSO 

SUQTBl.. 

10.:TBL 

BVT • ERROR ' , t03 

WOR 18000 'POWERS OF .10 TABLE 
WOR 1000 
WOR 100 
WOR 10 
B"'IT 128.. 129. ue. u1. u2 

•***************** ******• 
: KIMSI :
! FLOPPY !

0115 B41A 84 
0116 
0116 
Ol16 

0418 
&UC 
0410 

00 
8:5 
86 

BVl 8 , 1..Jl, l l"'· 1 3!5 . 136. U7. US 

: DISKS­ ! 
0116 041E 87 
0316 041F 88 
0116 
0316 

8420 
0'42'1. 

89 
0A : PERRY PERIPHERALS HAS : 

9'l1i 
0317 
9 ) 17 
0] 17 
0 3 17 
OJ.17 
0 3 17 

0422 
0423 
Q.42.C 
0425 
0426 
0427 
0429 

08 
&C 
80 
€E 
8F 
90 
92 

il THE HOE MINIFLOPPY TO KIMSI 
il ADAPTER. 
il MINIFLOPPY S-100 ADAPTER : $15 

it 
It ... 
it 

93.18 
0319 
0318 
0:118 
0118 
0110 
0 3 18 
0)19 

0429 
042R 
0428 
042C 
0420 
042£ 
0412F 
0430 

93 
9"' 
09 
~ 
96 
eo 
97 
98 

4 e FOOS and TED Diskette 
il • FOOS and TED User Manuals•• •Complete Construction Information 

it 

*•It 
03-1.9 
Ol'J.9 

6431 
9432 

99 
9A • OPTIONS: It 

0 1 19 
0 J.1.9 
03 19 

&U3 
0434 
043!5 

00 
00 
ee : e FOOS Bootstrap in EPROM (1st Qtr'SO) : 

0319 
9320 
0320 
Ol"20 
8120 
0 120 
0120 
0121 

0436 
9437 
0438 
0439 
04lA 
64 39 
04JC 
EMlD 

00 
98 
9C 
90 
9E 
9F 
Ae 
A1 

BVT i55, 1~, 1 -57. 158. 159, 1.60 

BVT J.6.L 162 . 16), .1641165. 166 

il 

• 
•• 

e HOE Assembler (ASM) $75 ,._ 
•HOE Text Output Processor (TOPS) $135 * 

* (N.Y. State residents add 7% Sales Tax) • 
0 321 
0l21 
0321 

041E 
04lF 
0-1-'40 

R2 
Al 
FM 

• Place your order w ith: • 
0321. 
03:2.1 

0441 
0 442 

A5 
A6 : PERRY PERIPHERALS : 

9322­
03:22 
0 )22 
0J22 
0122 
0 1"22 
0l22 
0122 
012.l 
8J:23 
0123 

0443 
0444 
0445 
0446 
0447 
0448 
9449 
044A 
0449 
044C 
0440 

A7 
RS 
R9 
RA 
R8 
f1C 
AD 
RE 
AF 
&O 
91 

BVT 167 , 168 . 169. 1 70. 171• 172.. 17l• 174 

BVT 175.176. 177. 178. 1 79.. Ui0 

•
! 
• 
: 

P.O. Box 924 
Miller Place, N.Y. 11764 

(516) 744-6462 
Your "Long Island" HOE Distributor 

•
! 
Jt

! 
03.23 
07123 

044E 
044F 

82 
B3 il KIMSI, a product of Forethought Products • 

0.)'.2). 

0].24 
e:'t24 

0450 
0451 
Ooi52 

84 
85 
86 

BYT 18L 182. L8l. ! S. , 1.85. 186, 197 ·•***************** ****** 
0 ).2.a 6<453 87 
0'324 0454 B8 
0 124 045.S 89 
0324 04-56 BA 
BJ.24 0457 BB 
B~ 0~58 BC 
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REVIEW 
KIMEX·l 
PROM, RAM and 1/0 Expansion 
for the KIM 

HaNey B. Herman 
Digital Engineering Associates $139.95 
P. 0. Box 207 
Bethlehem, PA 18016 

Those of us who have cut our computer baby 
teeth on the KIM have longed to have some of the 
capabilities of SYM (a newer, single-board computer) 
without, heaven forbid, having to throw out our first 
love. Digital Engineering Associates has come to our 
rescue with their product KIMEX-1. They are market­
ing a single-board add-on module which plugs into 
the KIM expansion interface and requires 6 wires to 
be soldered to the KIM application connector . The 
following features are standard: 

1. 	Sockets for 4K of RAM ( 4118) contiguous 
with KIM's 1K RAM. 

2. A 6522 	VIA with I/O lines brought out to a 
separate connector . 

3. Sockets for four 2716 5VEPROMs which can 
be selectively vectored to on power up. 

The last item is really neat as this should greatly 
simplify operation of applications programs in 
EPROM by users unfamiliar with KIM. 

The module appears to my eye very well de­
signed and professionally constructed. It was trivial to 
connect to a basic KIM (15 minutes or less). For 
review purposes only, the company provided a clock 
program on EPROM which is described as an 
example in their 19-page manual. I turned on power 
(an extra 300 mamp from the 5V supply is necessary) 
and I was into the clock program and counting. 
Their program makes use of the 6522 VIA on 
board (a data sheet on the 6522 is also included 
with the manual). I am only just beginning to 
appreciate the " versatility" of the VIA chip 
and missed having one on the original KIM. Now's 
my chance. 

The negative points are minor. I believe it may 
be more difficult and/or expensive to obtain a 
MOSTEK 4118 (1K x 8) than a 2114 (1K x 4), for 
example. Furthermore, it might have been helpful 
in some systems to address the 4K of RAM any­
where in memory. Other than that, I think the 
module is a pretty good deal for KIM owners who 
need its features, and I recommend it to them. 

B5D2FDRTH 

• 	6502 FORTH IS A COMPLETE PROGRAMMING SYSTEM WHICH CONTAINS 

AN INTERPRETER/COMPILER AS WELL AS AN ASSEMBLER 
AND EDITOR, 

• 	6502 FORTH RUNS ON A KIM-1 WITH A SERIAL TERMINAL, 
(TERMINAL SHOULD BE AT LEAST 64 CHR, WIDE) 

• 	ALL TERMINAL J/O IS FUNNELLED THROUGH A JUMP TABLE NEAR 
THE BEGINNING OF THE SOFTWARE AND CAN EASILY BE 
CHANGED TO JUMP TO USER WRITTEN 1/0 DRIVERS, 

• 6502 FORTH 	 USES CASSETTE FOR THE SYSTEM MASS STORAGE DEVICE 
• 	CASSETTE READ/WRITE ROUTINES ARE BUILT IN (INCLUDES HYPER­

TAPE), 
• 	92 OP-WORDS ARE BUILT INTO THE STANDARD VOCABULARY, 
• 	 EXCELLENT MACHINE LANGUAGE INTERFACE, 
• 6502 FORTH 	 IS USER EXTENSIBLE. 
• 6502 FORTH IS A TRUE IMPLEMENTATION OF FORTH ACCORDING 

TO THE CRITERIA SET DOWN BY THE FORTH INTEREST 
GROUP, 

• 	 SPECIALIZED VOCABULARIES CAN BE DEVELOPED FOR SPECIFIC 
APPLICATIONS. 

• 6502 FORTH RESIDES IN 8K OF RAM STARTING AT $2000 AND 
CAN OPERATE WITH AS LITTLE AS 4K OF ADDITIONAL 
CONTIGUOUS RAM. 

6502 FORTH PRICE LIST 

KIM CASSETTE. USER MANUAL. AND 
COMPLETE ANNOTATED SOURCE LISTING $90.00 
C"-2°0o VE~SIOAJ) PLUS S&H 4.00 

USER MANUAL (CREDITABLE TOWARDS SOFTWARE 
PURCHASE) $15.00 

PLUS S&H 1.50 

SEND A S.A.S.E. FOR AFORTH 

BIBLIOGRAPHY AND ACOMPLETE 

LIST OF 6502 SOFTWARE, EPROM 

FIRM~ARE (FOR KIM, SUPERKIM, 
AIM, SYM, AND APPLE) AND 
6502 DESIGN CONSULTING 
SERVICES AVAILABLE. I I 	 I I I I I I. 

ERIC C. 	 REHNKE 
540-61 SO, RANCH VIEW CR, 
ANAHEIM 	 HILLS, CA 92807 



Personal Computer Breakthrough ChaJlenger 1 P with Disk Capabilities
The Ohio Scientific Challenger 1 is a If you are familiar enough with computers to
Dramatic Demonstration of Price and Per­ realize the importance of disk storage, then the 
formance in a Single Package Challenger 1 P Mini Floppy is a prime consideration. 

Announcing the microcomputer that scored a 
dramatic breakthrough in price and performance 
at a terrific system price! 

Price/Performance Leader 
The development of the Ohio Scientific Challenger 
1 P marked a price revolution for microcomputers. 
Consider the following features: 
(1 ) Microsoft 8K Basic-in-ROM 
(2) 4K RAM--Expandable to 8K on board 
(3) Full 53 Key keyboard with upper and lower case 
(4) Elaborate graphic display capability 
(5) Uses a standard cassette for input 
(6) Uses a standard television with an RF modulator 

for video output 
All of these features makes the Challenger l P a best 
buy for a beginner or hobbyist on a limited budget 
wishing to get involved with microcomputer, such as 
students £, their educators, and various other pro­
fessionals . 

Already Looking Ahead?? 
Of course, we are not beginners forever (hope­

fully! !). What happens to the ClP then? Is it obsolete? 
That answer is a definite nol! 

Consider the specification facts on the expanda­
bility of the Challenger l P: 
(1) A fully expanded Challenger lP can support: 

(a) Basic-in-ROM 
(b) 32K of RAM memory 
(c) Dual Mini-floppies 
(d) cassette 
(e) printer 
(f) modem 
(g) full BUS expansion capability via the OSI 

48 line BUS through which over 40 accessories 
can be added (ND .DIA, voice output, 1/0 
re memory, etc.) 

As you can see, the Challenger lP leaves more 
than adequate room for expansion. Thus, the system 
is not one you will have to 'get rid ' of as you pro­
gress to more sophisticated computer functions. 

Interested?? 
Here are the specifics for ordering the systems: 

At $995, it is the first microcomputer system to 
offer disk storage capacility under $1 000, another 
breakthrough. The Cl P MF offers the advantage of 
using either Basic-in-Rom or Pico-Dos, a compact 
DOS. The unit comes standard with 12K of RAM. 

Additional memory can be added anytime by 
simply plugging in additional RAM into the socketed 
memory board. Upon adding 8K addi t ional RAM to get 
to 20K, you may run OS65DV3 .1, a full -fl edged DOS 
allowing named program and data files as well as 
random and sequential access capabilit ies to these files. 

Why System Packages? 
Microcomputers are sophisticated devices that re­

quire more than the initial purchase. Once the pur­
chase is made, a quick second , third , and even 
fourth trip is necessary to secure the accessories 
necessary to operate properly. To save you the addi ­
t ional trips, we have made two system packages 
available to the public at great sav ings. 

System Package #1: Challenger 1 P 
(1)Challenger 1Pw/4KRAM . . .. .. . . ... .. .. 349.00 
(2) Additional 4K RAM(installed) ........ . . ... 69.00 

(3) Challenger 1 P workbook . .. ... . .... .. ... . 7 .00 
(4) Howard Sams schematics . . •....... . .... . 8.00 

(5) 3 Software tapes ... ... .. ... . .. . .... ... 22.00 

(6) 10 blank data cassettes .... . ....... . ... . 15.00 


Total List price .... .. .. ......... .. .. 470.00 

CCSB System 1 Price •.....•.••.•• • •. 399.00 

System Package #2: Challenger 1 P MF 
(1) Challenger 1 P MF w/12K RAM ...... .. . .. 995.00 
(2) Additional BK RAM( installed) .. ...... . . .. 138.00 

(3) Challenger 1 P workbook . .. . ....... . .. . .. 7 .00 

(4) Howard Sams schematics .......... .. .... 8.00 

(5) OS65D V3.1 operat ing system .. .. .... ... . 50.00 

(6) 3 Software Tapes . . . ...... .. ...... .. , . . 22.00 

(7) 10 blank diskettes . . ... ........ . .... . .. 35.00 


Total List Price . ..... ..... ...... ... 1255.00 
CCSB System 2 Price .•.••••• • • • • • •. 1088.00 
You will notice the system price reflects a 15% 
savings over typical l ist price. 

( !)Freight and insurance are added to the cost of each package. Add $6 for #I and $9 for #2 for delivery anywhere in the cont inenta l 
US. Overseas deliveries are avai lable at a higher fre ight ra te. 

(2) Funds transfers are handled easiest by money order or cer tified check , as this insures the quickest turna round. 
Persona l checks requi re 10- 14 days to clea r. A lso, Visa & Mastercharge are accepted for your convenience. 
(3) All del iveries are made via UPS. 
(4) Warranty: A standard 60-day parts and labor warranty is in effect when purchased. After th is period, parts are guaranteed for 1 year 
from purchase. Service work is done in-house whenever possible for a quick turnaround. 
(5) Want more information? Wri te for our OSI ca talogs. Enclose $2.00 fo r brochures & handling. 

COMPUTER CENTER OF 

SOOTH BEND 


51591 OS 31 NORTH SOOTH BEND IN 46637 (219) 277-4655 
Store Hours Mon-Saturday 12-8 
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Fast Tape Read/Write Programs 

for Your OSI 
Edward H. Carlson 
3872 Raleigh Dr. 
Okemos, Ml 48864 
There are two surprises in store for owners of 
OSI Cl or C2 cassette based computers when they 
first turn to machine language programming. One 
shows up early on. After writing a program you 
want to save, you suddenly realize that there is no 
machine language write-tape routine included in 
ROM. There is a read-tape program. You need 
only enter the monitor with an M keystroke and 
follow it with an L keystroke, to be reading tape 
in OSI ' s standard format. (There are, of course, 
both read and write tape routines for BASIC­
IN-ROM.) 

The second surprise is that this tape format 
puts three bytes on tape to record one byte of 
data. The Kansas City tape standard used by OSI 
is very reliable , but 300 baud is not a very fast 
rate. One can hardly tolerate cutting this to an 
effective rate of 100 baud when recording machine 
language programs of moderate length or longer. 
In this article I will give routines that take the 
sting out of each of these surprises. 

The OSI tape format mimics the keyboard as it 
inputs to the monitor program. That is , each byte 
is entered as two hex digits, in ASCII code. The 
monitor has two modes . A '' . ' ' symbol puts it into 
a "read address" mode. Then the next two bytes 
are placed in memory at $FE and treated as an 
address. A "/" symbol puts the monitor in the 
"accept text" mode . Then each byte entered is 
stored in temporary memory . When RETURN is 
received , the byte is moved to memory at the address 
stored in $FE, and then this address is incremented 
by 1 so that the load process ratchets along in 
memory space. After all the text is loaded , a "." 
symbol puts the monitor back into the address mode. 
A new address is entered and then "G" starts 
execution at this address. 

Listing 1 shows a BASIC program that takes 
machine code from memory and outputs it to tape 
in this format. I wrote this program with two uses 
in mind. First, you may need it to bootstrap the 
fast KC tape reader program into the machine. 
Second, it may serve as a relatively painless way for 
a machine language novice to save his or her 
creations. BASIC doesn ' t use the space in page $02 
from $0222 to the end of the page. You can put 

a short machine language program here and read it 
to tape using the BASIC program . The resulting 
tape can be read by entering the monitor and typing L. 
After reading, the machine will re-enter the monitor 
because of the address $FEOO in ASCII code in 
line 105. You could change the address to $0222 
so just reading from tape will automatically enter 
and execute the program. 

Listing 1 
l REM WRITE MACHI NE LANGUAGE TAPES IN OSI FORMAT 

2 REi1 E. H. CARLSON 

3 REM 3972 RP.LE'IGH OR. 

4 ~EM OKEMOS MI 46064 

s ·~·221 


6 M•3 f N+ lS 

7 0•64Sl2:R•O+l 

e REM ACIA AT 64Sl2•SFCOO rn S00 BOARD MACHINES 

9 REM USE 614;0• SF000 FOR 600 BOARD MACHINES 


010 INPUT START TAPE AND WAIT roR LEADER. THEN INPUT G ·: ns 

:00 DATA 46. 48.50, 50.S0,47:REM .07.ZZ,' 

10S DATA 46.70.69. 48.48. 7 l : REM .rE00G 

110 FOR I •l TO 6:READ C: WAlT O.Z:POKE R.C:PRJrlT CHRS<C>; :N!:XT 

116 S•S46: E•S+N 

119 REM roR I•S0222 TO S02FF 

120 r oR I•S TO E 

12S C~PEE t J >: H• C AND 240 : L•C AND lS 

130 H•H/ lE+48:IF H ~57 THEN H•H~7 


l :IS L •L+4B:IF L >S'/ lHEN L •L+7 

1 36 WAIT C . 2:POKE P..H 

1;,·,· WAIT 0.2:POKE R . L 

138 WAI T 0 . 2:POKE R,lJ 

1~5 PRINT C:HP.l\ ll l ; CHRSILi:• 

150 NEXT I 

155 roR 1- 1 TO 6:READ C:WAlT a . z:POKE R,C:PRINT C:HRS<C> ;:NEX T 

160 REM roRMAT roP. TAPES IS: 

l 6 S RrJ1 • HLHVHLRHLR . . • HLP. . HLHLG 

170 RE11 WHERE THE HLHL AT THE START 15 THE 5T'1RTl tlG AUDRESS , 

I 75 REM HI D'ITE F !RSl. THE HLHL AT THE END IS HIE EXECUTE 

11!0 R01 ADDRESS m m THE HLP. ' 5 IN THE MlUDL E ARE THE 'TEXT 

165 Rt::M BYTES. THE R BE!liG A CARRIAGE RETURN 

l !:l(l REM THE . .I G ARE Tl-IE SAML AS THE COMMANDS I N THE MONITOR 

2f<l1" REM Tl-£ H AMD THE L ARE ASC:l l CODE FOR THE HEX DI GIIS 

205 REM 0 THROUGH F. 

210 REM FOR READ TAPE PROGRAMS USE 

21S REM WMIT 0 , l: X•PEEK<R> 


01( 

Actually, I wrote this BASIC program just 
recently. I usually use a machine language program 
obtained from the old OSI Small Journal , VoL 1, 
number 5, November 1977. It is called "Cassette 
Loader and Memory Block Transfer". I had to 
convert it from using the UART of the 430 
board to using the ACIA of the 500 board . This 
program has a nice screen display and I may add to 
its commands someday in order to make it into an 
extended monitor. 

The grape vine soon tells the new OSI user 
that there is an ''Auto-Load Cassette System' ' 
program available which does a check sum Joad for 

http:46.70.69
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OSI machine language programs. True enough, but 
would you believe it? It still uses the three bytes 
for one scheme! I wrote the programs of Listings 
2 and 3 so as to have a reliable "fast" tape input and 
output routine with the check sum feature. They read 
1K in 40 seconds. 

The easiest way to understand the format is to 
look at the write program , Listing 2. The information 
stored on the tape consists of leader, addresses , text 
and check sum, in that order. Why a leader? My re­
corder has an automatic gain control when recording. 
This means that before the computer starts writing, 
the recorder , " hearing" nothing, turns up its gain 
control so high that the cape is filled with hisses and 
popping, wb.ich puts a lot of garbage bits on the tape. 
To avoid trying to read these as valid data, I write a 
leader: 3 bytes of $OF. Only after reading 3 consecutive 
bytes of $OF does the read program begin to read the 
tape in earne t. 

Before writing a tape , you must use the monitor to 

put the start, end and execute addresses (in that order) 
in memory starting at address $0000. For human con­
venience, these are ordered in the "sensible" way, 
with the most significant byte of each address first. 
The "execute" address can be any suitable program 
you are about to read from tape, or any other. The 
actuaJ writing is done by a subroutine in the BASIC 

Listing 2 

10 _eno 
20 0000 
3t! l1Ul.J LEAUEP -sor llYTE WR! rlEtl 3 I ! ML ' AS L(flOCF­
<0 0000 SCRCEN - scum LO':nl l ON IN SCWEETI MEtl RY 
so 0000 w1 -se•· Js WPJTE BYTE IN h 1Cl TRPE 
61l 0000 NO'tl IR - s.n:o MOH! TOP 

70 00 
eo 000e 

~ 1 RT 
nm 

• I Oe 
- •oz 

~TAltT AOO,.ES':ci JN 11 l POEF 
L r<D Fl ORCSS Ir< H I OkOEI' 

90 0000 CX(CUl • S04 XECU TE RDURES!; IN H L ORIJ F­
100 000 CUPEltT • I 6 (.URRE U AUURESS l i t L 11 OPDE 
1 10 0000 CHKSUM • SOB CHl'.Ct' SUM BY TE 
lZ~ 0222 · - 10 222 
! 30 02?2 A90F .AIN -DA tLEADEI> WPlTC s 0r­ 0r 01 
140 0224 20 1SBF JSR WT 
150 0221 20 1ser­ JSR WI 
1i;0 C22A < 1 SIJF 1~'< Wl 
l • 0 OZZU H00U LOY t0 
1s0 ezzr­ 090000 M1 LOh SlARl , Y >rP ll C STAl>l, EllD . '1110 EXE.CUI 
l!l0 0232 21ll 5Bf JSI< WT A DRESSES. 11 L ORDER 
zeo 0z3s ce II 
2 10 1!2 36 C0 06 C:F'Y t 
220 0238 00FS Bf'f( tll 
230 a23A ASIJO LU'1 '.> TfiRT l llll I RL! ZE ADDRESS COUNTE 
2 4U 023C 8507 5 lh CUllEftl • l 
::so 023£ 5 1 L. Dfi 5 [Al>! • I 
2 Cl 024 05 06 S l A CURENI 
270 0L4? n~00 l EXT LOY • O W I T XI ••• 
200 0 2 4 4 0 400 STY CHl<SUM 
290 0 2 46 8 106 112 LOA !CURrN l I, Y 
300 0248 20 15BF JSR IH >IRl1 E l EXI BYl E 
3!0 024U 80000 1 STA SCPL EN 
320 0 2 4E 18 CLL 
330 0 2 4f" 651l0 AIJC CH~ U ADO 1 0 CHECK SUM EVl 
3 40 0251 8508 SrA CHr<SUM 
350 t1253 '150 6 L UA CURC~ll lASl l l:Xl BYlE? 
:;>60 a2s5 c503 CMP ENO~! 
370 0257 0006 BNE M3 MO , BRANCH ANO COl<l!t<UE 
380 02S9 A507 LDA CURENT+! PERHAPS , TEST HI BYTE 
39 0 0.<SB CS02 CMP END 
400 025 0 F009 BEO MS YES. BRA"4CH AND l'R 1 TE ENO IN<; 
410 02SF E606 M3 l NC CUREtlr JNCREMEll I ADORE55 
420 0 26 1 D00 2 BNE M1 
43 0 0 26 3 E607 I MC CURENl t I 
44 0 ~26~ 4 C.: 4fi02 r14 JMP M? WP llE Al10 THER OY1E ur TEXl 
45~ 0268 AS0B MS LOA CH SU11 •rR n ENDING . . -
460 0 26A 201 5 BF JSR ;11 WR!lE CHE.cK SUM B"oTE 
47 0 0260 4C00FE JM P MOIU TR 

ROM al $BF15. As the program writes, one display 
cell on the screen blinks and jitters as a copy of the 
transmitted byte is displayed in graphic symbols. 

The check is 1 byte long. It is the sum of all the 
text bytes and is formed as the tape is made. The carry 
bit in these additions is ignored so it is a sum modulo 
$100. This schemr. for assuring yourself that you have a 
good load is suitable for cases where the error rate in 
writing and reading is not more than a few per tape. 
In fact, the OSI KC tape system is very reliable, and 
your errors, if any, are probably due to poor quaJity 
tape. I use the Microsette and the KL Electronics 10 
minute tapes and have no problems. With low error 
rates, the chance that two or more errors will occur and 
also happen lo cancel their effects on the check sum is 
negligible, and you can be confident that when the tape 
read program says the sum checks, you have a good 
load . 

The read-tape program , Listing 3 is a little more 
complicated than the write-program. For debugging 
purposes, I output the letters N, L , A, T , and E to 
the screen to monitor progress in reading the tape . The 
N signifies that the tape program is looking at noise. 
There is also a dancing graphics character just as in the 
write program lo indicate which bytes are being read. 
When a leader $OF is seen, the L is written. Three L's 
put us into the address reading part of the program, 
signified by an A on the screen. Text follows, with a T 
put on the screen. When the load is done, a jump is 
immediately made to the execute address. However, if 
there is a check sum error , then the letter E for " error" 
is put on the screen and the read-tape program haJts. 
If you have a 600 board machine (a Superboard II or a 
Cl) then you r ACIA address is $FOOO instead of 
$FCOO. 

Now for the autoload feature. You would like to 
start with a cold machine and read your favorite long 
program in the fast tape format I gave above. But the 
only loader in a newly brought up machine is the OSI 
format tape reader. So you need to put our fast tape 
reader on your tape first , in the OSI format , then 
follow with your program in the fast tape format. The 
"execute" address of the OSI format load must be that 
of th first instruction in the fast tape program. How 
you accomplish this tandem load depends on how far 
along you are in your machine language system , that 
is, what utilities (if any) you may have. I will treat only 
the case which assumes that you are a rank beginner 
and have no utilities . It appears that th ings will be a bit 
aw kward , but here goes . Bring up BASIC and enter 
the program of Listing 1. Test it by entering the 
monitor and putting a simple pattern in memory start­
ing at $0222 (for example; 00 , 01 , 02 , 03 . . . OF, 10, 11, 
12 , ... )and then go back to BASIC and run Listing 1, 
making a tape . The screen shows what went on the 
tape. Save the BASIC program , clear memory and 
read your new tape in using the monitor L command. 
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Listing 3 

10 00110 FF\ST ~C TAPE READ 

20 0000 

3l~ 1300[,j LEFIDER ~•0F LEADER CHARACT ER. SOF 

40 tlll00 • SDIU0 MONITOR 
SCREEN LOCATION ON SCREEN 

S0 0000 
 RCIA - s r c o0 6050 P.ClA TAPE PORT 
60 0 000 START • S00 HOLDS AUURESS OF lSl BYTE 01· T xr 
70 0000 END • S02 HOL s AnORESS OF LAS r &~' 1 ( o•· TEXT 
ee 0000 EXE':Ul • 10 4 COlffAIHS F\D~RESS or PROGRAM START 
90 0000 CURENT • S06 HOLOS AODRESS OF CURRENT oEXT BY TE 

10:! ~000 CHKSUM -see CHECK SUM FROM TAPE SOORED HERE 

110 0000 CC>UNT • S09 COMPUTED CHECK SUM AliD OTHER STUFF 

120 0222 • - s 0222 

130 0222 A94E 
 LUA t 'N REF\Ui l'IG NOISE BEFURE LEADER 
140 0~2 · 0D02Dl STA SCREEr li 2 

I50 0227 A0El0 11F\ IN LOY t 0 READ LEADEP.. S0F 0F 0F 

160 0229 D409 STY COUNT 

170 022a 20A702 Ml JSR RT READ TAPE BYTE 

l B0 0 22£ 8000Dl STA 5CREEli 

19 0 023 1 C90F CMP tL( AOER IS I T A LEADER BYTE? 

200 0233 DOF2 BNE MNIN NO . READ ANOHIER CYT!:. 
210 0235 l'.609 me COUNT YES . INCREMENT 
220 0 2 37 A94C LOA t ' L PR!NI L FOR CUERY SBF READ 
230 0239 9904Dl STA SCREEIH4 . Y 
240 023C CB !NY 
2S0 0 230 A903 LJlA t 3 P.£RD 3 Ot THEM? 
260 tl23f" CS09 CMP COUNT 
<!70 024 1 Dl'!EB BNE M1 NOT YET , READ ANOTHER 
280 0243 A000 ADDR LOY • O LEADER OVER. RERD START, 
290 024S 0 409 STY COUNT EHD. EXECUTE ADDRESSES 
.<00 0247 A94 l LDA f ' A 

3l0 02 4~ ElDl! BDl STA SC.RCEN+B 
37.0 02 4C 20A702 A1 JSR lfl 
330 0241' 990000 STA START • • _, 
340 ll2S2 800001 STA SCREEN 
3S0 0255 CB ! NY 
360 0256 C806 CPY t 6 
370 0258 D0F2 BME Al DRAHCH oO COIHI NUE READI NG A 
380 02SA AS00 LDA START SEO IN I TIAL ADDRESS 
390 02SC 8507 SO'A CURE.No ' l 
400 02SE A50 1 LDA START•! 
4 10 0260 8506 STA CURENT 
420 0262 A000 TEXT LDV t 0 
430 0264 0409 STY COUNT CLEAR FOR CALC. CHCCK SUM 
440 0266 A954 LOA t ' l 
450 0260 8 00AD1 5 rn SCREEN+ 10 
460 0 26B 20A702 RBT JSR RT READ A BVT E OF TEXT 
470 026E 9 106 STA CCURENT l . V 
480 0270 BD0 0 DJ STA SCREEN 
490 0273 18 CLC 
5 0 0 0 274 6509 ADC COUNT COUNl ACCUMULATES CHECK SUM 
510 ll276 B509 STA COUNT 
520 0278 AS06 LllA CURCNT TEST FOR END OF TEXT. LO 
S30 1'!27R CS03 CMP END+I 
5 40 027C 0006 BNE M3 NOT EOUAL, I NC ANO READ BYTE 
5S0 027E AS07 LDR CUREtlH l LO EOUIU.. oEST Hl 
S60 02B0 C502 CMP ENO 

Look at what memory contains. If aJI is well , you can 
move on to the next step, entering Listing 2 at $0222 
and saving it with the BASIC program. Likewise for 
listing 3. Running either of these programs clobbers 
page $00 from $00 to $09 for BASIC. Further use of 
BASIC requires a cold start, unless you have saved 
the BASIC code from $00 to $09 on paper and enter it 
from the monitor. As an alternate, the temporary 
storage in the fast-read-write programs can be assigned 
to a part of page zero unused by BASIC, say SEO to 
$E9 . 

After checking that these fast-tape programs are 
ok, your finger punching labor is over, but you will 
probably want to move (and modify) these programs 
so they don ' t overlap in memory. Here your own taste 
and interests enter and I can "give no further instruc­
tions . 

I will close with a note about program sources for 
machine language aficionados who have cassette based 
machines . I feel that one needs an assembler with 
editor, a disassembler, a mover-relocater, and a single 

step-trace routine as well as these two fast tape pro­
grams. 

There are some assemblers written in BASIC here 
and there in the journals. I don't know of any 6502 
assembler written in machine language in the litera­
ture. I purchased the OSI 6500 Assembler Editor. 
Even before buying that program, I picked up the 
"6502 Disassembler from Apple" by Steve Wozniak 
and Allen Baum, Dr. Dobb 's Vol. 2, number 8, 1976, 
page 249 in the reprint edition. Some modifications 
were required to input and output characters. The 
ROR correction they list has incorrect addresses. 
Correct them by subtracting 2 from the given 
addresses . 

I use a program relocater by Ralph Sherman , in 
Dr. Dobb' s, Vol. 2, number 4, April 1977, page 30. 
As usual , this program requires that you know where 
any tables are embedded in the code you wish to re­
locate. Never-the-less, it is very useful in taking pro­
grams scrounged from here and there and relocating 
them into a compact block. 

I don't yet have a trace-single stepper, but I know 
where one exists . It's in the OSI Small Systems 
Journal , Vol. 2, number 1, page 11. It uses both 
the break point method (sprinkling $00 commands in 
your code) and the SYNC pin method, which re­
quires a minor hardware modification on your CPU 
board. 

My computer is a C2-4P and the listings in this 
article were made on a COMPRINT 912P, driven by a 
6522 on the 500 board , but that is another story. @ 

OSI OSI 
SOFTWARE 

FOR 
OHIO SCIENTIFIC 

30 programs on tape. well documented. and available for 
C1 (Superboard ) & C2 All Run in 4K and all except CHESS 
are on BASIC. Our new $1.00 catalog has a free game 
lisllng. programming h nts. and Po~es OSI forgo! lo 
mention 

CHESS FOR OSI $19.95 
(not in BASIC - specify system) 
SUPER UTILITY $12,95 
has renumberer (also handles branch 
statements) . variable table maker. and 
search routine. 
TEN TANK BLITZ $9.95 
two players control 10 tanks in this video 
board game for War gamers. Real time 
action and complex strategy. 
JOYSTICK PACKAGE $1 9.95 
4 programs - TANK. FIGHTER PILOT, 
KILLERBOT. & BARRIERBALL and free 
instructions for $10.00 joystick conver­
sion . 
STARFIGHTER $5.95 
a real time space war game featuring a 
display with working instruments. 

AARDVARK TECHNICAL SERVICES 

1690 Bolton 

Walled Lake, Michigan 48088 

(313) 624-6316 



118 COMPUTE. MARCH/ APRIL 1980. ISSUE 3 

Applications Review: 
Logic Analyzer For Kim 
Roy Flocco 
Physics Dept. 
Drexel University 
32~d and Chestnut 
Philo. PA 19104 
I have been using a logic analyzer on the KIM for 
some time and have become reasonably familiar with 
its applications (at least the simpler stufl) and appre­
ciate the opportunity to share my experiences. 

In its simplest form a Logic Analyzer (LA) con­
sists of a memory, triggering logic, control circuitry, 
input latches, and output processing: 

INPUT 1---1--..;..---TRJGGER 
LATCHES LOGIC 

CLOCK 

CONTllOL 

MEMORY OUTPUT 
PROC. 

VISUAL 

PRESENTATION 


Basically, the LA latches a set of inputs, usually the 
Address and Data Buses every clock cycle (02) and 
stores them in a memory. Also, the trigger logic com­
pares the logic state of these input lines with preset 
levels which are user-set. When the inputs match the 
presets, the LA " triggers" and does one of two things . 
If the LA is set to positive time , it stores in memory 
the logic levels present at the inputs for each clock 
cycle until the memory is full ; or if the LA is set to 
negative time, it stops storing the inputs in memory 
(remember it has been storing all the previous states up 
till the trigger occurs, too .) Therefore, the memory 
now contains some number of data words representing 
successive words on the bus lines. 

The LA now proceeds to display the data in the 
memory in some visually acceptable form. This has 
taken the form of strings of LED's, timing-diagram 
scope displays , etc., but the most useful by far is a 
numeric display (ones and zeroes) on a scope, at least 
to the software-debugging, hardware-soldering, wild­
eyed amateurs of which group I am proudly a member. 

Vastly more handy than a logic probe, the LA gives 
you a history of exactly what your machine did, cycle 
by cycle! in a form like the source listing it is hope­

fully trymg to follow.. . . 
At present there 1s only one logic analyzer pnced 

within the reach of the typical KIM owner: the 
Model lOOA from Paratronics, Inc. This is available 
for $229 fromJameco Electronics , (1355 Shoreway Rd. 
Belmont, CA 94002). It has an 8-bit by 16-word mem­
ory, can run at clock rates up to 8 MHz (mine just 
starts failing at 10 MHz so this is a conservative 
rating) , works in both positive and negative time on 
positive-or negative-going clocks, will run from TTL, 
DTL, CMOS, MOS (input range from 0 to + 15 volts) 
and outputs to the vertical and horizontal inputs of 
your scope. There are also a number of nice features 
such as an adjustable blanking signal to clarify the dis­
play and intensify the trigger word, and your choice of 
Hex or Octal display format. For example: 0000 0000 
can be displayed as 00 000 000 if your code is written 
in octal . 

The Model lOOA, by itself, is useful but limited . 
First and most obviously, you are limited to 8 bits 
of triggering, and must move your input probes around 
if you wish to view data and address busses (which 
add up to 24 bits). The main application would be 
monitoring the data bus and checking that the proper 
data shows up on it in the proper sequence, or using it 
as a multi-input logic probe which can show you just 
how long that pulse lasted (the one that was stretched 
to 1/10 second on your hand-held model) . But the 
thing to do is add the Model 10 Trigger Expander. 

This lovely thing (also $229 from James) sits 
happily across all the Address and Data lines (it pre­
sents roughly one LS-TTL load to the bus line), the 02 
clock, and two other auxiliary lines of your choosing 
(more later about these). Now see what you can do: 

A Hexadecimal-coded thumbwheel switch 
(0000-FFFF) lets you choose the address trigger; if 
you desire you can also trigger from the data bus 
(00-FF using O-X-1 paddle switches); you choose 
either the Data (DB) or the high or low order Address 
(ABH,ABL) to be stored in the memory via a paddle­
switch controlled multiplexer (MUX) . Along with all 
that, you now have DELAY capability, which allows 
you to examine the buses from 0 to 999 (decimal) 
clock cycles or program loop reps after the initial 
trigger. The closest approximation to this capability is 
a very elegant de-bugging program that allows you to 
set breakpoints within loops. But even so, the break­
point routines don ' t allow you to see what's actually 
happening in a live run, and they depend on having 
all your hardware running well. The LA can be used 
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to find faults in the hardware such as stuck bits (a line Delivery w~s prompt Games has always been out­
that's always at logic 1 or 0), or other such problems standing in my experience) and the kits were in good 
that keep you from running at all. order: all parts present and accounted-for, all ICs 

The two auxiliary lines are gated with the clock carefuJly packed in foam, resistors etc. in bags, 
and the address trigger to allow you to "qualify" nothing loose. The assembly instructions and other 
the trigger or the clock. This may be from the documentation, something more than 250 pages with 
Read/Write line so that you only view those events diagrams, pictorials, schematics and all, were superb. 
that occur during a write to memory, or from the There is plenty of tutorial material, applications sug­
SYNC signal so that only OP CODE fetches are gestions, a real professional job. 
recorded. These signals may be derived from any The kits were together easily in about 8 hours 
convenient point in the KIM where they occur at the total. I have had some kit-building experience (a few 
desired time to control the LA. Heath.kits and an Eico scope) so I won't suggest that 

The Model 10 Trigger Expander connects to the this is typical of a total novice, but with taking only 
Model lOOA LA via a piece of ribbon cable, and to reasonable care in assembly I managed to get it 
the Expansion Connector of the KIM (I recommend together without any real trouble. I will mention 
wiring a 44-pin edge connector just for the LA; it that the paddle switches were the only problem since 
greatly simplifies use). Your scope hangs off the lOOA. they have to line up pretty exactly for proper 
By the way, there is a TTL signal which lets you know mechanical alignment of the case. But then the real 
when the LA has triggered; this is available at a test: 
BNC connector and may be used to trigger the sweep It worked the first time I turned it on! 
of your scope if you want to view voltage levels some­ Now, those of us who only know KIMs don't 
where in the computer at a time defined by the pro­ appreciate the meaning of that statement, since KIMs 
gram . It is terrific for catching glitches, slow rise are notoriously well-designed and seem to be darned 
times, overlapping clock pulses, and so on. When all hard to screw up. But for the rest of us, anything that 
the voltage levels are essentially the same it is much has 40-odd ICs, about 100 resistors, a raft of capaci­
easier to trigger from the logic levels in combinations. tors, switches, and assorted oddities, plus three PC 

Now, insofar as the unit itself is concerned, mine boards (glass epoxy with plated-thru holes by the way) 
was purchased as two kits (lOOA first, then 10). is just about guaranteed not to function perfectly the 
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first time . Well, it did. 
Moreover, it does everything it claims to do . 

Granted , there are so many different ways to use it, 
different combinations of controls and inputs, that it is 
difficult to say that every possible combination of 
functions is without flaw. I can say that I have used it 
for months , just about every day, without finding any 
failures. 

Enough plaudits; what about drawbacks? OK, 
the display is in ones and zeroes...why not true 
hexadecimal. Cost, probably, and also versatility 
(remember it also wants to be able to display in 
octal) since it would require another ROM to do the 
character generation. There is one advantage to ones 
and zeros, tho', when you're looking for hardware 
problems. For instance, if you see the sequence: 
E37FA2B6 it is not obvious that bit 1 is stuck at logic 
1, is it? It' s a little bit easier like this : 

1 1 1 0 
0 0 1 1 
0 1 1 1 
1 1 1 1 
1 0 l 0 
0 0 1 0 
1 0 1 1 
0 l 1 0 

but then again there are those of us who don't 
remember that 1 0 1 0 l l 0 0 1 1 1 0 actually spells 
ACE . Well, if I can learn to convert from binary to 
hex, anybody can. It's definitely worth it. 

The cost seem high? We have spent at least 
$245 to get started with KIM, and before we're done 
I ' ll wager the average home system runs well over a 
grand , and probably more than that. What you must 
consider is that the LA is not limited to just 
examining the bus lines on your micro. It will do a 
fine job of general monitoring of any logic system, 
check out your incoming parts for proper functioning 
(it sure beats lk resistors and LEDs for this), 
is a tremendous assist in the design of asynchronous 
logic (like TV typewriters and I/O devices in general), 
and the ability to have a record of what happened 
just before your 6502 flew off into upper memory and 
hid from you is really nice. There's just no other 
device that will do it. Oh, pardon me , there are 
other LAs on the market, but for one with the 
100A/10's capabilities expect to -;pend 4 figures, not 
3, and the first one won't be a '' 1'' either . © 

try PSUEDO CODE 

Eric Rehnke 
Just got done reading an article called " Sketchcode" 
which was written up in the May-June issue of 
PEOPLES COMPUTERS. The purpose of the article 
(authored by Todd Voros) is to define a sort of 

meta-language which itself can be used for designing 
structured programs and provide the programmer 
with a clear view of the flow of control within a 
program. This meta-language must be as applicable 
at high level (Basic, Fortran) as well as low level 
(assembler) programmers. Structured programming is 
sometimes known as GOTO-less programming. 

Voros goes a long way in explaining the concepts 
and providing plenty of examples for this psuedo­
code, which he dubs "sketchcode" . Rather than try 
to describe the technique, here's an example: 
COUNT = 1 

DO WHILE (COUNT less than 11); 


PROCESS 
COUNT = COUNT + 1 

END; 
How' s that for machine independent programming? 
Can you imagine how helpful it would be if all 
the magazines published this sort of documentation 
with every program that was published? By the way, 
an example program was presented in the article 
and converted from Sketchcode into both 8080 
and 6502 assembly language just to be certain 
the reader has a complete understanding of this 
meta-language in a real implementation situation . 

I have a couple of programs that I will try to 
rewrite using Sketchcode to clean up some very 
kludgey control flow. Maybe I'll present them in a 
later issue. © 

DISK DRIVE WOES? PRINTER INTERACTION? 
MEMORY LOSS? ERRATIC OPERATION? 

DON'T BLAME THE SOFTWARE! 

Power Line Spikes, Surges & Hash could be the culprit! 

Floppies, printers, memory & processor often interact! 

Our unique ISOLATORS el iminate equipmen t interaction 
AND curb damaging Power Line Spikes, Surges and Hash . 
•1SOLATOR ( IS0-1 A) 3 filter isolated 3-prong sockets; 
integral Surge/Spike Suppression; 1875 W Ma ximum load, 
1 KW load any socket . . . . . . . . . . . . . . . $54.95 
•ISOLATOR ( IS0-2) 2 filter isolated 3-pronJJ socket banks; 
(6 sockets total); inte!P'al Spike/Surge Suppression ; 
1875 W Max load, 1 KW either bank . . . . . . . $54.95 

•SUPER ISOLATOR (IS0-3) , similar to IS0-1A 
except double filtering & Suppression . . . . $79.95 

•ISOLATOR (IS0-41, similar to IS0-1A except 
unit has 6 individually filtered sockets . . . . $93.95 

•ISOLATOR (IS0-5), similar to IS0-2 except 
unit has 3 socket banks, 9 sockets total . . . $76.95 

•CIRCUIT BREAKER, any model (add-CB) Add $ 6.00 
•CKT BRKR/SWITCH/PILOT any modal 

(-CBS) . . . . . . . . • . . . . . . . . . Add $11.00 
• PHONE ORDERS 1-617·655-1532 z 

~Electronic Specialists, Inc. 
171 South Main Street . Natick , Mass . 01760 

Dept. 



RNB Enterprises, Inc. 

RNB ENTERPRISES, INC. 

Yes. 1 want you r catalog [or AIM-65, 


SYM-1, and KIM - I cxpamion boards . 


Eric C. Rehnke 


I'm interested in software 

for my KIM ( ) SYM ( ) 


AIM ( ) APPLE ( ) 


Falk-Baker Associates 


Please send me your current 

catalogue and price lists. 


COMPUTE 


Sign me up for compute II. 

I am ( ) am not ( ) a 

COMPUTE subscriber. 


Enclosed ; $6.00 for compu te subscriber. 
$9 .00 for non-subscriber. S6.00 offer expi res 
April 30. 1980 . Ca nadian: $9.00 and $12 .00 
U .S. fund" Overseas sec til lc page for rates. 

COMPUTE 'S BOOK CORNER 
Please Send Me: 
Best of the PET Gazette $10.00 
Collected PET User Notes Sl0 .00 

(Seven Issues) 
Collected 6502 User Notes 

(Seventeen Issues ) S20.00 
MC/Visa accepted. All orders add S2.00 
shipping and handling. 

COMPUTE'S BOOK CORNER 
Please send me : 
Best of the PET Gazette $10.00 
Collected PET User Notes Sl0.00 
(Seven Issues) 


Collected 6502 User Notes 

(Seventeen Issues) S20.00 


MC/Visa accepted. All orders add S2.00 

shipping and handling. 


Micro-Ed, Inc. 


This coupon good now for 

Five Dollars off price on 


our MICRO-DOZEN ONE 

package. 


Or. save ir for lacer, and send first for free 
brochures wirl1 more information on our pro­

gr111ns. \\re welcome sugges1ions for other 
nc:cded progrn m:11 . 

United Software of American 


Programs From United 

Software of America 


nrc avai lable· a1 your local com puter store or 
dircctl)' from United Software of America. 

Dcalc- r inqui ries wdc<Jmcd. 

COMPUTE 


Free Issue with New 

Subscriber 


Please extend my subscription to COM PUTE ( ) 
compu« ll ( ) by one issue . (Attach you r name 

& zi p cudc to new subscriber's request. ) Offer 
limi ted to subscribers. Expires ru noted in ad on 

page 97. 

COMPUTE 


Sign me up for compute II. 

I am ( ) am not ( ) a 

COMPUTE subscriber. 


Enclos«I; $6.00 for compute subscriber. 

$9 .00 for non-subscriber. $6.00 offer expires 


Apri l 30, 1980. Canadian: $9 .00 and $12.00 U.S. 

funds. O verseas see tide page for rates. 


COMPUTE 


Free Issue with New 

Subscriber 


Please extend my subscription to COMPUTE ( 
compute II ( ) by one issue . (A ttach your name 


& zip code to new subscriber's request. ) Offer 

limited to subscribers . Expires as noted in ad 


on page 97 . 


Microphys Programs 


Free Educational Software 

Catalogue featuring Physics, 

Chemistry, Math, Vocabu­


lary, and Spelling Programs 

cm.I coupon \ ..•i1h name an d address to 

I icrophys Programs. 

Skyles Electric Works 


Good for One BIG Keyboard 

@ $99.50 or Two BIG 

Keyboards @ $189.50 


Including USA Shipping 

COMPUTE-Pon must accom pani• order. This 

offer expires May 15, 1980. California 
residents, p lease a<ld appropriate sales tax. 

Oversea . please add $1 5.00 ~hipping . 

RAYGAM, INC. 


Join Now! 20% OFF! 

Become a member of 


RAYGAMCO Computer 

Discount Club 


and ta ke advnn1agc or th( Charter ~l embcr's 
Spcci:o l - 20 % OF F any pu h:,.e! Nothing to 
l>uy 10 join . Send name and addrc.s for rnorc 

infonnation. 

Seawell Marketing, Inc. 


Receive A 5 % Discount 

Regardless of the Size of 


Your Order 

Tu qualify, submit thjs COM PUTE-Pon 


along with your order and payment. Masl<r· 

charge and VISA accepted . COD orders exempt. 

Limit one COMPUTE-Pon per person . E.•p ires 


4/30/80 


CMS Software Systems 


STAR INTRUDERS for 

PET by Commodore-Japan 


T his couport gO-Od for one FREE STAR 

INTRUDER game with each sor1warc order 


lotaling $1 5.00 or more. Offer cirpircs 

May I , 1980. Specify BK or 16K. 


Electronic Specialists Inc. 

FREE MicroProcessor 
INTERFERENCE CURE 

flyer 
lntcrrcrcnce Control devices from Electronic 

SpecialislS can clean up YOUR act! FREE 

MicroProc~ssor interference cont rol tips 


flyer and catalog wi th th is COMPUTE-Pon . 


CONNECTICUT 

microCOMPUTER Inc. 


FREE - with this coupon ­
1-TEMPENS2P1 Tempera­


ture Module with the 

Purchase of a PETSET1 , 

KIMSET1, or APSET1. 


\ ·c our Jd in 1his inuc. COii. i P TE-Pon 
expires A1ml :JO. l!!fiO 



Skyles Electric Works Micro-Ed, Inc. RNB Enterprises, Inc. 
231 E. South Whisman Road P.O. Box 24156 2967 W . Fairmont Ave. 
Mountain View, CA 94041 Minneapolis, MN 55424 Phoenix , AZ 85017 

RAYGAM, INC. 

6791 Westminster Avenue 


Westminster, CA 92683 


Seawell Marketing, Inc. 

P.O. Box 30505 


Seattle, WA 98103 


CMS Software Systems 

5115 Menefee Drive 

Dallas, Texas 75227 


Electronic Specialists, Inc. 

171 South Main Street 


Natick, Mass 01760 


United Software of America 

485 Lexington Ave. 


New York, NY 10017 


COMPUTE 

P.O. Box 5119 


Greensboro, NC 27403 


Eric C . Rehnke 

540-61 S. Ranch View Circle 


Anaheim, CA 92807 


Falk-Baker Associates 

382 Franklin Avenue 


Nutley, New Jersey 07110 


COMPUTE 

P.O. Box 5119 


Greensboro, NC 27403 


COMPUTE 

P.O. Box 5119 


Greensboro, NC 27403 


CONNECTICUT 
COMPUTEmicroCOMPUTER Inc. Microphys Programs P.O. Box 5119150 Pocono Road 2048 Ford Street Greensboro, NC 27403Brookfield, Connecticut Brooklyn, NY 11229 

06804 



Softside Software 


Buy groundbreaking 

Symbolic/Structured Basic 


and add action-packed 

Driving Ace at special 


price. 

Take onmhcr look at our ad 11n the ins ide rront 

Jr rou buy disk-ba.<cd Symbolic/Structurccl 
Ila.sic, lake Driving Ace for $4 .95 wi1h this 

coupon. 

.Eastern House Software 


10 % OFF ON TRAP65 

FROM EASTERN HOUSE 


SOFTWARE FOR 

COMPUTE SUBSCRIBERS 


(sec ncl this issue) 

Mail cuu pon with order fo r 10% off· for 

more infon1rntion, mail card wi1h return 


address. OITcr expires 5115180. 


COMPETIT IVE SOFTWARE 

PLEXI-VUE High Contrast 
Viewing Screen for $10.00 

with Purchase of 
SOFTPAC-1 at $29.95 

orrn limited to purchaser-. or SOFTPAC-1 . 

cc our acl in this b suc. Special price to 


COM PUT!:: readers: SI 1.95 + $1.00 shipping. 

Regularly . SH .95 


Micro Software Systems 


This COMPUTE-Pon good 

for One Dollar credit toward 

mail order purchse of MSS 


software. 

S c MSS ad this issue for vai·tial list or pro· 

grams. Mail order offer expires April 30, I 980. 
Send fo r copies of independent rev iews and 

CfHalog. 

Computhin.k 


FOR IMMEDIATE 

DELIVERY ON THESE 


INEXPENSIVE PET 

AND TRS-80 MEMORIES 


AND DISK DRIVES 

Send: ( ) PET Disk Drive 400k, ( ) 

PET Expandamcn1111 l6k, 24k, 32k ( ) 


PET Sort ware information ( ) TR · -80 400k 

Disk Orin· heck or money order, name & 

addn·ss cndo•cd. C:aliL Rt .. . add 61);> rnx 


Micro T echnology Unlimited 

Please RUSH me the Fall 
1979 Catalog of 6502 

expansion and application 
products. 

I have the following computer(>): Old Pct ( ), 

New PET ( ). AIM-65 ( ), KIM-I ( ), 


SYM-1 ( ) 


A B Computers 

BASF DISKETTE SPECIAL 

THROUGH APRIL 30, 1980 


BASF 5Y." disks ( ccrrilied 40 tracks) 

101527 .50 


BASF 8" disks 10/S28.50 

Qu•ntity price• available. Sped ry sectori ng 


or machine rcc111iremc111s. 


CGRS Microtech 


DISK CONTROLLER/ 

S100 EXPANSION KIT 


for PET/KIM/SYM/AIM­

$225.00 With 5 ~"Drive ­

$515.00 
Will work with rhc llETS I. Spctiul adaptor 
required for BETSI , KIM , SYM, AIM ­

$15 .00 extra. Cables not included . flare boanJ ­
145.00. Offer limited IO lay, 1980. 

DTI OF.FICE PRODUCTS, INC . 


DTI - PROGRAMMED 

FOR DEALER SUPPORT 


DTI , a wholesale disrributor for BAS!', 

Ccnrronio, Commodore, SOROC, Xymcc nnd 


other pmduL·u, wdcomcs denier im1uirc.s on any or­

all of i1s 1op namc.- lines. 


CONNECTICUT 

microCOMPUTER, Inc. 


10% DISCOUNT with this 

coupon on a KIMSET1 

DATA ACQUISITION 


SYSTEM 

Sec our ad in this issue. COMPUTE-Pon expires 


April 30, 1980 


COMPUTE 


Sign me up for compute II. 

I am ( ) am not ( ) a 

COMPUTE subscriber. 


Enclo•ed : $6 .00 for compute subscriber. 
$9.00 for non-subscriber. $6.00 orfer expi"'s 
April 30, 1980. Canadian: S9.00 and $12 .00 
U.. funds . O verseas see title page for rares. 

DR. DALEY'S Software 


This coupon good for $5.00 

discount on the 


DR. DALEY'S 50-program 

Software Library. 


OITcr valid only on purchases made through 

your local computer store - none redeemed by 


mail. Retailers call DR. DALEY'S 

for dcr. ils. Expi"'s April I 5, 1980. 


Instant Software™Inc. 


One dollar off any Instant 

Software package purchased 

at your local computer store 


with this coupon. 

Buyer-Write name , address, package number and 


signature on front. or coupon. Dealer-include 

with next order for credit; limit one per package: 


offer void where prohibi ted; expires 4/30180 


Cognitive Products 

(PRO-GRESS + 
TEXTCAST) • .74 = 

$BARGAIN 
Order a word·proccssor and a regression 

progrum together for savings. Sec the PRO­
GRESS ad in this issue. 

COMPUTE 


Free Issue with New 

Subscriber 


Please extend my subscription to COMPUTE ( 
ompure II ( ) by one issue . (Attach your 

name & zip code ro new subscrib<r's request.) 
rfer limited to subscribers. Expire• as noted in ad 

on page 97. 

T ypewriters Unlimited 


This COMPUTE-Pon Worth 

15 % Toward the Mail 


Order Purchase of Printer 

Interfaces. 


T ypcwri ter5 Unlimited ad in this i55uc 
describes rhe TU interfoccs. Offer expires 

April 30, 1980. Mail your order today . 

COMPUTE'$ BOOK 
CORNER 

We Now Have One of the 
Best Collections of 6502 
Resource Materials Around: 

COMPUTE'S BOOK CORNER 
Please send me:-----­
Best of the PET Gazet te Sl0 .00 
Collected PET User Notes $10.00 

(Seve n issues) 
Collected 6502 User Notes 

(Seventeen Issues) $20.00 
MC/Visa accepted. All orders add $2.00 
shipping and handling. 

http:10/S28.50


A B Computers Softside Software 

Instant SoftwareTMinc. 115 E. Stump Road .305 Riverside Drive 


Peterborough, NH 03458 Montgomeryville, PA 18936 New York, New York 10025 

Cognitive Products 

P.O. Box 2592 


Chapel Hill, NC 27514 


Typewriters Unlimited 

1408 Idaho Street 


Woodbridge, VA 22191 


Another last minute news note: 
Commodore has announced the 
three for two educational offer 
is on again (effective 2/15/80) . 
Contact your local dealer for 
full details. 

CGRS Microtech 
P.O. Box 102 

Langhorne, PA 19047 

DTI OFFICE 

PRODUCTS, INC. 

8002-D Haute Court 


Springfield, VA 22150 


CONNECTICUT 

microCOMPUTER, Inc. 


150 Pocono Road 

Brookfield, Connecticut 


06804 


COMPUTE 

P.O. Box 5119 


Greenboro, NC 27403 


Eastern House Software 

.3239 Linda Drive 


Winston-Salem, NC 27106 


COMPETITIVE 

SOFTWARE 


21650 Maple Glen Drive 

Edwardsburg, MI 49112 


Micro Software Systems 

P .0. Box 1442 


Woodbridge, VA 2219.3 


Computhink 

965 West Maude 


Sunnyvale, CA 94086 


Micro Technology UnlimitedCOMPUTE DR. DALEY'S Software 
P.O. Box 4596P.O. Box 5119 425 Grove Ave. 

841 Galaxy WayGreensboro, NC 2740.3 Berrien Springs, MI 49103 
Manchester, NH 0.3108 





Typewriters have come a long 
way since they were first introduced 
into offices. They've evolved from 
heavy-handed apparatus into the 
time saving electrics first used in the 
Fifties. Now the typewriter is the cen­
ter of sophisticated . and often costly, 
office information systems. 

Today, Commodore Business 
Machines, Inc., a leader in personal 
business systems, provides you with 
a cost-effective alternative to com­
plex, cumbersome and expensive in­
formation systems. The Commodore 

-· - ­
·_:_ I ·-, ~­

. '~ ·-_ 

WORDPRO 

BY 


commodore 

WordPro system - convenient. sim­
ple word processing - meets the 
needs of the business office of the 
Eighties. 

With Commodore's versatile 
WordPro system. the time and effort 
saving benefits of word processing 
are a proven reality . The affordable 
Commodore WordPro system incor­
porates many user-suggested fea­
tures to make operation as simple­
and enjoyable-as possible. 

And. WordPro grows with your 
changing b.usiness and paperwork 

WO DPRO WORKS FOR YOU 


demands, allowing you to add other 
functions as your business expands. 
All without extensive hardware in­
vestments. 

WordPro by Commodore offers 
the same features as large word pro­
cessing systems . . . instant editing , 
global search and replace, full doc­
ument retention up to 170 pages on­
line and much more! 

(: 

commodore 


See Your Authorized Commodore Dealer today for a WORDPRO Demonstration. 
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