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Mon ey Beck Gueran lee 

Dealer Inquiries Welcome 
dealer 

Figure 1 - Location of the adjustment screw hole for the hand­
lifted cover model. 

r 

J, , 

Figure 2 - To get at the screw hole in the push-button-eject 
model yo u must remove the metal label strip as shown. 

Figure 3 - Location of the adjustment screw hole for the push­
button-eject model. 

New 248-page book includes all the lormer TIS workbooks 
except " PET Graphics ." Provides information lor both ROMs and 
a comprehensive Index. Only $14 .95. 

Also lrom Tl S 

WB·J PET Graphocs S• 95 

Software produc ts on casscue or flop py dtsk w 11t1 complete 1nstruct1on 
manual Each $2J 95 (cassetle). S29 95 (d oskett e) 

SW- 1 1AIL 8 ma1hng list sys te1n 
SW·2 CHECKBOOK record 
SW-3 ACCOU TS keep track o l wtrn owes you tiow much 
SW-J MEDIT create and main 1a1n ate Ill s 
S \1-5 CALE NDAR ap::>om1ments. me tings al -a-glance 

TIS 
P.O. Box 921 , Dept. C Add S2 (SS fore ign orders) 

1hlpplng and handlingLos Alamos, NM 87544 

Why Is ( So Good? 
Maybe it's because we've always had high standards. Be· 

ginning with our first issue in July. 1978. we've published some 100 
programs for the Commodore PET 1n our firsl 20 issues . plus 20 
animated graphic "Front Cover " programs. Each program has 
been ex tensively edi ted by Glen Fi sher, our Edi torial Director. The 
resul t 1s obvious: Cursor programs refl ect professional stan· 
dards. We're proud of every program we publish . 

But there's something else . too. 
It 's imagination . Our subscribers continue to be delighted 

with the new. fresh programming ideas that Cursor provides. 
Some of the bes I graphic animations for lhe Pet have appeared in 
Cursor. Teachers love us! They use Cursor as an example of 
what can be done on a PET. with some skill and 1mag1nation. 

Finally. there's service . Orders for single issues are almost 
always shipped w1th1n 24 hours. New subscr1pt1ons are pro­
cessed within five work ing days. Shou ld you get one of our rare 
defective tapes . 1ust retu rn it for an immediate replacement. And 
of cou rse you can cancel your subscription at any time and we'll 
gladly refund all remaining issues. 

Cursor · Quality. Imagination. Service. 
For only 54 .95 you can buy a sample issue and judge for 

yourself . Or send $27 for a six-issue subscription. You 'll get six 
C-30 cassettes. each with five programs and a Front Cover ready 
to LOAD and RUN on your PET With each issue you also get our 
Cursor Notes. a lively commentary on the industry, as well as 
documentation for the programs. 

D Sample issue of Cur sor - 54 .95 (CA. Res. add 6% tax) 
D 6 issues for 527.00 (U .S. & Canada) 

Pu hstird By Box 550The Code Goleta, CA. 93017 

Works Phone 805-967-0905 



116 COMPUTE! January, 1981 Issue 6 

I~' r~ 'l 

(~ ~,\;::;:::I I 
~·~~ 

j ,· ~~~:tl~~~ 
- .. - ~~~~~~~~-.o., 

c.~~..... PET 

~"'~~ /<.~ 

Get... Fireworks From 


¥-'·;/~.Your PET. !·~ 

0 


TREK-X 
TREK-X Command the Enterprise as you 
scour the quadrant for enemy warships. 
This package not only has superb graph ­
ics, but also includes programming for 
opt ional sound effects. A one-player 
game for the PET BK. Order No. 0032P 
$7.95. 

DUNGEON OF DEATH 
DUNGEON OF DEATH Battle evil 
demons, cast magic spells, and accumu ­
late great wealth as you search for the 
Holy Grail. You'll have to descend into 
the Dungeon of Death and grope through 
the suffocating darkness. If you survive, 
glory and treasure are yours. For the PET 
BK. Order No. 0064P $7.95. 

ARCADE I 
ARCADE I This package combines an ex ­
citing outdoor sport with one of 
America's most popular indoor sports: 
•Kite Fight- It's a national sport in India. 
Afte r you and a friend have spent several 
hours maneuvering your kites across the 
screen of your PET, you'll know why! 
•Pinball- By far the finest use of the 
PET's except ional graphics capabilities 
we've ever seen, and a heck of a lot of fun 
to boot. 
Requires an BK PET. Order No. 0074P 
$7.95. 

CODE NAME: CIPHER 
CODE NAME:CIPHER 

Enjoy that same feeling of intrigue and 
discovery with the Code Name: Cipher 
package. Included are: 
•Memory Game-Would you like to 
match your memory against the com­
puter's? You can w ith the Memory Game. 
•Codemaster - One player types in a 
word , phrase, or sentence, and the PET 
translates that message into a crypto ­
gram. The other player must break the 
code and solve the cryptogram in the 
shortest time poss ible. 
•Deceitful Mindmaster- This isn't your 
ordinary Mastermind-type game. You 
must guess the five letters in the hidden 
code word . 
•Code Breaker-Cracki ng this code 
won 't be as easy as cracking walnuts . 
You'll need to flex your ment al muscles 
to win this game. 

If you want a mental challenge, then 
Code Name: Cipher is for you. For the BK 
PET. Order No. 0112P. $7.95. 

•A trademark of Comm o d o re Business Mach ines 

PETERBOROUGH, N. H. 03458 Instant Soft\\ore· 
603-924-7296 
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Captivate Yourself. 

Santa Paravia 


and Fiumaccio 


as you struggle to create a kingdom. Up 
to si x players can compete to see who 

SANTA PARAVIA AND FIUMACCIO 

Become the ruler of a medieval city-state 


CHIMERA 
CHIMERA If you think the legendary 
Chimera was hard to handle, wait until 
you try the Chimera package. Included 
are: 
•Reflex - Round and round the little 
white ball rolls . Only fast reflexes can 
guide it into the center of the maze. 
•Dragon -You'll have to shoot down 
those pesky, fire-breathing dragons with 
your cannon . If you succeed your castle 
will be safe, if not it will mean a call to 
your fire insurance company. For one 
player . 
•Dungeon -A very punctual guard 
comes down to the dungeon every day to 
torture you. This means that you have on ­
ly thirty seconds to dig your way under 
the castle to freedom. For one player. 
•Dragon Hunt - You must go forth and 
slay a fire-breathing dragon. The only 
thing that will protect you from the 
flames is your shield , if you know when to 
use it. For one player. 
•Dropoff- You must make your oppo­
nent's men "dropof f" the board by mov­
ing and firing your own men. For one or 
two players . Order No. 0110P. $9.95. 

TO ORDER 

SEE YOUR LOCAL 
INSTANT SOFTWARE 
DEALER 

OR 


will become the King or Queen first . This 
program requi res a PET 16K. Order No. 
0175P.$9.95. 

PET DEMO I 
PET DEMO I You can give yourself , your 
family , and your friends hours of fun and 
excitement with this gem of a package. 
•Slot Machine - You won 't be able to 
resist the enticing messages from this 
computerized one-armed bandit. 
•Chase - You must find the black piece 
as you search through the ever-changing 
maze. 
•Flying Pheasant- Try to shoot the fly ­
ing pheasant on the wing . 
•Sitting Ducks - Try to get your archer to 
shoot as many ducks as possible for a 
high score. 
•Craps- It's Snake Eyes, Little Joe, or 
Boxcars as you roll the dice and try to 
make your point. 
•Gran Prix 2001 - Drivers with experi ­
ence ranging from novice to professional 
will enjoy this multi-leveled race game. 
•Fox and Hounds - It's you against the 

computer as your four hounds try to cap­

ture the computer's fox. 

For true excitement , you'll need a PET 

SK. Order No. 0035P $7.95. 


~ Toll-Free 
1-800-258-5473 


The most capti'vating 
and engrossing pro­
gram ever made for 
the PET " 

It is the dawn of the 15th Century; 
you rule a tiny Italian city-state. Your 
goal: The Crown! 

Up to six players can compete as 
rulers of neighboring cities. You con­
trol the grain harvest, feed your serf?, 
set tax rates, dispense justice and in ­
vest in public works. 

The future of your realm will de­
pend on your decisions. If they are 
wise, your city-state will grow and 
you will acquire loftier titles. If your 
rule is incompetent, your people will 
starve and you may be invaded by 
your neighbors. 

How will you rule your kingdom? 
Will you be an enlightened leader-or 
an unscrupulous despot? Only you 
can answer that question-with San­
ta Paravia and Fiumaccio. 

DOW JONE$ 
DOW JONES Up to six players can enjoy 
this exciting stock market game. You can 
buy and sell stock in response to chang­
ing market conditions. Get a taste of 
what playing the market is all about. Re­
quires a PET with SK. Order No. 0026P 
$7.95. 

We Guarantee It! 
= -- ~-.. ~~::ro;:~-~~- .: 
, ~ ~\\ re y , 
~ '--..VY'° Guarantee ~\~ ·= 

:· OUR PROGRAMS ARE G ARA NTF.ED ~ 
TO BE QUA LITY PROD UC-rs . IF NOT ~ 
r OMPLFTF LY SATISFI ED YOU MAY ~ 
Rl:.TURN TllE PROG RAM WIT lllN 60 ~ 

:, Di\ VS. Al REDIT OR REl'LACI MENT ~ 
$ WI LL IJF. WILLI NGLY GIVloN FOR ~ 
~ ANY Rl:J\SON. ~ 
(!11.~.ww.u.~w.w.w.mww.,mtw.-.;: 

Prices subject to change withou t notice. 

•A trademark of Commodore Business Machines 

PETERBOROUGH, N.H. 03458Instant Software· 603-924-7296 

http:0175P.$9.95
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Spooling For 
PET With 2040 
Disk Drive 
T. M. Peterson 
Tired of waiting for your slow (aren ' t they all? !) 
printer to output that long listing, letter, or 
whatever ; so you can get back to playing STAR 
DREK? Well , why not let that "intelligent" 
peripheral (the 2040) help you out? In IBM-speak 
it's called 'spooling': you send the print fil e out to 
some lesser entity (in this case, the Commodore 2040 
floppy disk drive) and let the big-shot CPU get on 
with the important stuff--like balancing your 
checkbook(?). 

The idea is very simple, just tell the printer to 
'listen' and the 2040 to 'talk,' and stand back so they 
can do their respective things. Of course , there are a 
couple preliminaries: you have to se t up a disk file 
containing the image of the fil e you want printed and 
then tell the 2040 that 's the fil e it's supposed to 
'talk. ' The first part is very easy--let's take a pro­
gram listing, for example: You probably now do 
something like this 

OPEN 4,4: CMD 4: LIST 

PRINT#4 ,; : CLOSE 4 


The only change necessary would be to open the out­

put file to the disk with an appropriate fil ename, 

e.g. : 

OPEN 4,8 ,8,"0: •any name ... ,S ,W": CMD 4:: LIST 
PRINT#4, ;:CLOSE 4 

and, in this case, DON 'T FORGET TO CLOSE 
THE FILE or you may lose it entirely! 

The next part is to tell the 2040 you want to ac­
cess this file : 

OPEN 4,8,8, " •whatever name you used.,.. ,S,R" 


Now you're ready for 'no hands ' hardcopy ! First, 

you tell the 2040 to 'talk' the fil e you 've just opened : 


POKE 165 ,72 : SYS 61668: POKE 165,104: SYS 61668 


To explain the above line: 165 is the address of the 

IEEE bus output character buffer. 72 (64 +8) is the 

'talk' address for device 8 (That's the 2040, unless 

you've changed the address jumpers) . 104 (96 + 8) is 

the secondary address (or chan nel) corresponding to 

the second ' 8 ' in the last OPEN statement above . 

And 61668 is the beginning of the ROM routine 

which outputs a command to the IEEE bus. This 

routine conveniently leaves the ATN line on the bus 

down , so the 2040 won't sta rt ' tal king' just yet. 


Next you tell the printer (device #4 in this exam­
ple) to ' listen' and you make the PET forget it was 
supposed to be sending its output to the IEEE bus : 

OPEN 5,4: CMD 5: POKE 176,3: POKE 174,0 

At this point the 2040 will start 'talking'; the printer , 
printing; and the PET will be 'READY .' for 
whatever you want--except you can't use the IEEE 
bus ! Therefore, unless you 're going to load from 
cassette (YUK!), you ' d better LOAD whateve r disk 
program fil e you need before executin g the last two 
lines of ' direct ' code above . 

Finally , when the clatter over at the printer 
stops, you can close the open disk file (and turn off 
that pesky LED) ei ther by re- initializing th e drive or 
with the following : 

OPEN 1,8,8: CLOSE 1 

Here , the important thing is to use the same secon­
dary address as was used in the OPEN which 
accessed the disk fil e. Notice the fil ename is un­
necessary. 

Variable Dump 

Fronk R. 
Levinson V.M.D.For New 


Rom Pets 

The following ro uti ne li sts all defin ed basic 

variables and gives their current va lue . It can 

be used after ex cution of a Ba ic program 

has been halted with the Stop key , a "Stop" 

command, or End". " ConLinue" will resume ex­

ecut ion. The routine lists simple variabl es only, 

no arrays. 


Since PET Basic only u es th e first two letters 

of variable names, thes arc the on ly ones 

used by the routin e . The ex istin g variables are 

output in alph abet ical orde r with single letter 

names preceedi ng all double keys troke 

names. H ence, the ord r of output is : A, B, ... Z, 

AO, Al , ... A9 , AA , ... AZ , BO , .. . BZ ... ZZ. Floating 

point variables a re listed fir t. Then intcrgcr 

variables(%) are li sted and fin all y st ring 

variables ($) . T he Stop key is fun tional durin g 

th e listing, a nd may be n cd·d to pr v _n! the 

strings from scrolling other data off th e sere ·n. 


The rou tine sits in th e second cassette buf­
fer. Enter it usin g the Machin e Language 

Monitor by listing memory addre s 

0338-03C 7 and th n changing th ' valul's of 

033A-03C2 a shown in Figure 1. Save the 

routine fo r future use with th e fo llowing M LM 

command : S" VARIABLE DUM P' ' ,01,033A ,03C3 


The routine should be loaded before your 
Bas ic program o r els note and rese t th e nd 
of basic program pointers at 42 and 43 
decimal after loading. Follow this with ' C lear " 

The rou ti ne can be relocated an ywhere in 

memory with one a ltera tion. The locat ion 
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The IEEE Bus • 
Standing
Room Only? 
Jim Butterfield 
Before we discuss problems on the IEEE bus, let's 
take a quick overview and say some good things. 

First, the basic bus structure is sound. It can 
handle many devices, and is capable of transferring 
data with full handshake at a pretty good speed . It is 
asynchronous, which means it will adapt to whatever 
speed the connected devices need. 

There's a myth going around that the bus is 
slow: not true. With a typical operating speed of over 
5000 bytes per second , it can transmit a full 64K in 
about 13 seconds - not bad for full handshaking. 
There are certain ways that the bus can be used, for 
example with Basic GET# statements, that will in­
deed be slow; but you can't blame the IEEE bus for 
that. 

The real problems, as I see them, are in the way 
that Commodore uses the IEEE bus. There's a lot of 
potential that is being thrown away . 

Lockout 
The current Commodore disk units and printers lock 
out the bus when they are busy . If the disk is doing a 
NEW/HEADER or a VERIFY/COLLECT it will 
hold up everything else on the bus. Similarly, if the 
printer is moving to the next page, or even just prin­
ting a line, the bus is out of business. 

This is fair enough if you wanted to use the 
device that is busy. You can't write on the disk until 
it has finished its last job, and it's reasonable enough 
to wait for the printer to stop moving before you give 
it new stuff. But if the disk is busy, you can ' t use the 
printer; or if the printer is busy, you can't use the 
8010 modem ... this kind of thing can hurt . 

Item: a software vendor buys four 2040 disk units, strapping 
the device numbers Lo allow their simultaneous use. He wants 
Lo NEW four blank disks, one 011 each unit - and discovers 
Lo his amazement that he can 'L start a NEW on unit two 
until one is finished and releases the bus. 

Item: a hobbyist wants to use an 8010 modem together with 
a printer as a printing communications terminal. He finds 
that he can 't use the modem during the Lime that the printer 
is operating, and he loses characters from the transmission 
line during the time that the bus is locked out. 

The bus is not the problem: it's the way that it 
is being used. Commodore have taken the old-style 
data processing approach that only one device should 
be working at a time. This doesn 't hurt in many 
data processing situations, especially if you have only 

a disk and printer connected. But a more 
sophisticated system will start to hurt when lockouts 
start to interfere with real-time sensing or com­
munications applications. 

Multiple processors 
It should be possible for several PETs to work a 
single disk unit, or for that matter, a whole set of 
common peripherals . As small computers find use in 
larger commercial environments or in schools, there's 
a need for several operators to read from and write 
to a common data base . 

This is now being done with commercially avail­
able interfaces, such as the MUPET, but Com­
modore didn't make the job easy. 

The biggest problem is that ROM systems prior 
to 4.0 would flash the EOI control line every 
time the screen scrolled on the PET. This would 
break up anything else that might be happening on 
the bus. This problem is now eliminated on 4.0 and 
(presumably) subsequent ROMs. 

Of course, without a commercial interface 
system, you also have to make sure that two 
operators don't attempt to use the bus at the same 
time . The usual practice is to have the operator call 
to the others, ''Everybody hold it for a moment - I 
want to read disk! " Informal, but workable . 

The situation is improving, and commercially 
available devices make this possible. 

Spooling 
It 's almost possible to tell the printer to LISTEN and 
the disk to TALK and have information transferred 
directly between the two devices. Almost, but not 
quite. Commodore didn't quite get the logic precise 
enough to do the job. 

It would be a tricky job in any case. PET would 
need to start things up and then stay away from the 
bus until the transfer was complete, at which time 
PET would jump back on and close down the 
devices. Even so, it would be nice to think that the 
capability was available if needed . 

Summary 
The IEEE 488 bus is really pretty good as it is. I 
can't help wishing, though, that a few extra features 
had been provided to allow development of the real 
potential that is there. 

Maybe when the next round of Commodore devices is 
announced . . . ? 
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PET/CBM IEEE 
Bus Error 
Gary R Hucke ll 
There is an error in the PET/CBM IEEE Input/out­
put routines that can cause an inactive device on the 
IEEE bus to randomly become enabled . The pro­
blem exists in both old and new ROM PETs , but 
has now been corrected in the new 80 column units 
(BASIC 4.0). 

The problem normally occurs when reading 
from th e di sk and can r suit in the transfer of part of 
th e file being read to a printer that is also on the 
bus, in a slowing of the transfer of data, or in an er­
ror that causes the transfer to be aborted . It appears 
that Commodore peripheral equipment is immune to 
the problem . Unfortunately non-Commodore equip­
ment can often cause troubl e. 

The error is caused by an improper control 
handshake when the PET/CBM signals a device to 
UNTALK . After the PET/CBM has made a device 
on the IEEE bus a talker, it then assumes the role of 
a LISTENER . While listening, it control s the 
reading of data by raising and lowering signals 
NRFD and NDAC . After reading a character 
(GET#) or a string of characters (INPUT#) these 
control signals are both low to indicate that no more 
data is requested . The PET/CBM must now switch 
its role to that of a controller and UNTALK the 
device . The proper procedure in switching to the 
controller role is to first drive the signal A TN low , 
and then raise signals NRFD and NDAC . The 
PET/CBM first raises signals NRFD and NDAC , 
and then drives ATN low . This causes two problems: 

First , when the signal NRFD is raised , the device 
that is currently a TALKER assumes that the 
PET/CBM is ready for another character so it 
places another byte of data on the bus and lowers 
DAV. The PET/CBM then raises signal NDAC 
which normally indicates that the data has been ac­
cepted . Many IEEE devices lose a character because 
of this error . 

The second problem occurs after raising NRFD 
and NDAC , when the PET drives the ATN signal 
low . As soon as A TN is low , all devices on the bus 
prepare for a command from the controller by rai sing 
their NRFD signals. If the device to be UNTALK­
ED is slow in responding to changes to the IEEE in­
terface, as the CBM disk is, there is a short time 
period where the controller is driving A TN and the 
device to be UNTALKED has data on the bus . 
Other devices on the bus now see th e A TN signal 
and the data, and may read the current data on the 
bus as a control word. If the data on the bus hap­
pens to be a LISTEN command, an unwanted device 

can become a listener. 
Any time data is input from the disk there is the 

possibility that another device on the bus may 
become a LISTENER. If this device is not always 
ready to receive data, it can then slow or stop the 
transfer of data to the PET/CBM. LOADing a pro­
gram from the disk never causes the problem since 
the disk is only UNTALKED once, at the end of the 
LOAD. For the same reason, using INPUT# causes 
less trouble than GET#. Even though the problem is 
very easy to demonstrate, many users never see the 
problem. TNW's interfaces work with the Com­
modore Word Processor without problems, probably 
because this program reads a disk file as one block. 

Since the UNTALK error looks so much like a 
proper data read operation, it may be hard to modify 
an IEEE device that is subject to this problem . We 
have a fix for our modem (the TNW488/103) that 
seems to work. We know our serial interfaces have 
the problem but we have received only a couple of 
complaints, fewer then we would have expected. 
Though it is hard to correct the problem by modify­
ing the hardware , it is easy to program the PET 
around the problem . Two software corrections are 
shown here, one to be used with a machine language 
program and the second that can be used in a 
BASIC program . 

Machine Language Fix 
OPEN 1/0 files in the usual way in BASIC . Then 
the following routines permit use of the PET/CBM's 
IEEE-488 bus from programs written in 6502 
machine language: 

FFC6: LDX with the file number of an open input 
file, JSR FFC6 makes the device a TALKER. 
FFC9: LDX with the file number of an open output 
file, then JSR FFC9 makes the device a LISTENER . 
FFCC: JSR FFCC issues UNLISTEN and UN­
TALK commands on the IEEE-488 bus , and restores 
I/O to the keyboard and screen. This is the routine 
that contains the error. It also "clobbers" the ac­
cumulator A. 
FFD2: LDA with a byte, then JSR FFD2 to 
"PRINT#" the character to the current output file. 
FFE4: JSR FFE4 "GET#s" a character from the 
current input file, leaves it in the accumulator A. 
The only change required to correct the UNTALK 
error is to set the ATN signal before calling the UN­
TALK routine . Do not set A TN before calling the 
same routine to perform an UNLISTEN. 

; UNTALK 
LDA E840 ; READ IEEE SIGNALS 
AND #$FB ;SET ATN 
STA E840 ;WRITE IEEE SIGNALS 
JSR FFCC ;UNTALK 

BASIC Fix 
The following routine will store a machine language 
program in the second cassette buffer that can then 
be called using the SYS statement to G ET# a byte. 
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10 FOR I= 826T0847:READ D:POKE I ,D:NEXT 
20 DATA 162,0,32 ,198,255,32,228,255,1.33 ,1,173 
30 DATA 64,232,41,251,141,64,232,.32,204,255 ,96 

OPEN IIO files in the usual way, then POKE 827 
with the file number of the input device. Instead of 
using the GET# statement to read a byte of data, use 
SYS(826) . The machine language program will read 
a single data byte and store it in memory cell 0001 
where it can be read using PEEK(l). Output nor­
mally using the PRINT# statement. The following 
program will read a file from the disk and list it to 
the screen. 
40 OPEN1,8,2 ,"FILE 1,SEQ,READ" 
50 POKE 827,1 
60 SYS 826:D = PEEK(l):IF ST= 0 THEN PRINT 

CHR$(D);:GOTO 60 
70 CLOSE 1:END 
Commodore has now fixed this problem in the new 
80 column PETs, so the above software corrections 
are not necessary with these units, but they should 
not cause a problem. All software written by TNW 
Corporation that uses the CBM disk incorporates the 
above software fix . We would like to hear from other 
PET/CBM users that have encountered this problem 
and hope that this fix is of value . © 

PE1' gOFf'WAHE 
LAS VEGAS CASINO SER IES: 

TneH tc.,.1 p1001;ut1• we1e 11.-.~loP@d bOlh '' • lul o1l•I for thOM pl1"nmo to ~ 1 ..1 • C.s•N> lnc:l ••til•no 10 ieiun lo Clf•V cone<:U) '"" 1.s 11 
ITWll\S I!>• the Mlltlta g11mbler 10 oeT~lop ;UWl l"°'oughly IHI I Ql!'T> •!"IQ •yiltrm u et ltlu•• c,.,.no C°"ChltOn• AU be:l1rg Qd.JS ill\ll 
opllon• 1.1111:.'e In IM c..,no ol ll"le ti.QM G11na 1101.i 1n L.o \l~•s "-•• °"" 1nco1P0111ted ,.,lo t!'>ot\e p1~11m" ~un •t.tHn g11;J,,>e.• 
n1.-. oeen uuel 10 ""°"" 1ri. c •1a• :>e1ng a..111, 1~ ROIJ!t-111 '. l'M!tl l{>onn11'Q, 1!ld IN 0-c• t>oe·no 1n1a... n 1n Ol'Cle' 10 1ntre..~ 1e1·1sm 1na 
Nitg tll en e n1o)mert l 

1. 	 Culno B11ck)1ck: 

For 1 to 5 players plus the C1eale1. Keepi. 1r;1c1' o l wmnlngs or losse s lo • eatll pl11yl!1 i;1us numoer or nands 

won, lost, an<l t ied •nd 1r,e number o l !Imes !he deale1 and each player h;u Dusl eo Play w•lh 1 ;i! , 01 • 

dKks Change ctec lt. s OI' 1nhullle al any linMI Spit! P&trs, Oout>lco 0o ...n. 01 plate an 1nsu1a1>C" be! 


F'l ll Casino ruin ano manrolner OPl lOns 
 , , .. 
2. 	 CH lno Roule II•' 


Bel on one nu~. 1-0 nuomt>t:rs OOd, 1i-.en, bla . e1c Wucn ltwl numbf'r11 come up u ll'MI w~I " " .,' 

h•ehi! ,.. .)'. IObel 

:I. 	 Ca l.lno Bacca ,.1: 
Jamll'S Bond's l awo1lle game Two games In on Cas1l'IO style and Brack1ac1>. Slyle lncluCloa 11011t1<11 
l ttal1J1es l o help In de~e1op1ng a w inning 'sys1vm' • 19' 

Ii. 	 Cu ino Craps: 

Bet!heOiaitoPuaor FaUOfl Bel the HarJ • • 1or Prenw111'1Dout:teOclds 
 , ,..lef' '6 il)'SIObtl l 

S. 	 Cutnc Paci..age: 

All to..ir Casino Program• at>Ow-e 


STRATEGIC GAM ES: 
8. Ba d gammon: 

Pia~ BackoammOll aoa in:u ) OU! PET E• ceHenl grapruc:s allO dOVbhng op11on 

m01~e tor a ta::st and e • cl tlng game 
 .... 

1. Sl1 "11NTIUOUS {WllHSOUlllOI 
Written by COMMOOO~E·JAPAtj F'eflorms eA&C:lly I e lN! PQOUlill Yldf!O ar~oe Yf!f'oon tie•"O pl1ye<1 all 

over ll'le counl1)' M1cl'l ~"9 languape g raphte• and souna PIOWl!Se l'loo.!1sol en1e1111nmer11 
 .... 
PIHs.e s~··~ • h•ch ROM H I you1 PET l'l.u 

I. 	Chkken: 

Pt1r 1g11ns1 l he PET PEl plays• good, l as! game according 10 1n111rna11ona1 Ch11c ~ e1 Rules E•ce11en1 

graphics show Illa l>Oard •rld all che-C- lt.etl Walch you1 PET mon hit man a1oun.0 lhe ooa1C1. Clock 11110,...& 

11lepsed lime 101 each l'l"IOYfl ."' 

t . 0~; 

This Is lhtH dimetiSIOnll rte hc· Toe ~y.O on lour, Ii .l • OOUCIS PEl pl&)S a IUI H Cll!n(I game 

~sing OM ol 1n1M aua1eg~ !or -cl'I game 
 ."" 

10. GoM<Mv. 

Anc~I CtuneHt t>O•rd game pla yed on a 9 .. g OO•rd ~I 5 men In a ro-. twtlo1e y:M.rr PET A C11lleren1 

al ra teQy 101 each game.. 
 S T 9~ 

11. 0 11'11!10: 

English o•m• .,>awim n Rtl'Yltr !M Try 10 captu11 I lle PEl's men belore Ile caph.uos y04.ors Pt•r 1g11n" 11'1• 

PET or 1g1ln11 your tri.ncis Fut and luri 
 ,, .. 

1 2. Ct~ 

A.n ba:Uenl Yers.on ot l l'l ls lavonte card game AU earcss are s n using PITs eacellerl l g rapl'ltc:s 

TnePET playsa cool 10g1ul oame dilhcu11 l obe.11 1iev&n torthebesl ptar~s . . . ••. .• 
 .'" 

I L 	 G•tN P1cti. 1g1: 
Any si• ol 1he a1xuc p1ograms. SJ• 95 

GUARANTEE: AU prog11ms a1e ouaranleed lo tia lree f rom l!l l OIS Ind to loan on an, PET Any tlltla<:h• ll Ul>flS 'MU be lllPllCl'd ' '" 
otcha1ge 

Vls.4 ' 
Orde r From: CMS SO ITWAR E, 5115 Mene fee Drive. Dallas. TX 75277 • 

ECX 

COMPUTER 
co. 


Specialists 
In Commodore 


PET Equipment, 

Peripherals 


And Software. 

• All Commodore Business Machines Co. Products 

• ClOl: Centronics/NEC to IEEE-488 (PET) 

Interface ....... ... ....................... $225.00 

• C102: Watanabe Digiplot to IEEE-488 (PET) 

Interface .................. . ............ . . $295.00 

• C232: IEEE-488 (PET) To RS-232C Bi· Directional Inter· 

face$ Call 

• X232: PET To RS232C Bi-Directional Interface $ Call 
• Watanabe "Digiplot" Intelligent Graphics 
Plotter ... .... . .. ....... .. .... . ...... .. . $1200.00 
• Curve: Graphics Software Package For The Digiplot 
And Pet ........................... . ..... $295.00 
• SX-100: IEEE-488 Modem Software (For Commodore 
Model 8010) ............. . ................ S 35.00 
• MX-200: Custom Parity IEEE-488 Modem With SX-200 
Software ................................. $449.95 
• PET Computer System Desk, Walnut or Oak . . . $395.00 
• NEC Spinwriter Printer Stand: Matches Desk Noted 
Above .............................. . .... $275.00 
We Offer Fast And Efficient Service On 
All Commodore Business Machines 
Equipment! 
Send it to us and you will have it back 
usually within a week! 
ECX Computer Co. is owned and operated 
by Com-Plications Inc., a design and 
development corporation specializing in 
IEEE-488 (PET) peripherals and software. 
Call Us: We Talk Technical! 
All Com-Plications Inc. peripherals are 
manufactured to industrial quality standards. 

If you want to know more about the IEEE-488 

Bus, read our new book, published by Osborne/ 

McGraw-Hill, "The Pet And The IEEE-488 (GPIB) 

Bus". Authored by the president of Com-Plications 

Inc. and available from us for $20.00 (includes tax and 

shipping). 


P.S. All of our IEEE-488 interfaces meet "all" the 

specifications of IEEE-488. 


ECX COMPUTER COMPANY 
2678 North Main Street #6 
Walnut Creek, CA. 94596 

(415) 944-9277 

mailto:11.-.~loP@d
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The Single· 

Board 6502 

Eric Rehnke 
Hlgh·Speed Data Transfer 
Necessity is INDEED the mother of invention . 

For quite some time I've thought about how neat it 
would be to have some way of transferring data at 
high speed between two computers . But, as usual, 
there was always something " more important" to 
do . 

Recently, the need arose to have such a high­
speed data transfer system . 

As newsletter editor for INTERACTIVE (a 
newsletter published by Rockwell for the AIM 65) , I 
frequently need to print AIM 65 program listings . 

Now the AIM is a great little machine , and the 
on-board thermal printer is very convenient but a 20 
column wide assembly language or BASIC listing 
just doesn't cut it for publication . 

Hooking my Decwriter up to the AIM wouldn't 
solve the problem because AIM 's ROM assembler 
still formats the outut for a 20 column wide printout. 

Clearly, the only practical solution was to 
somehow move the source code over to my KIM 
system and assemble it with the HDE assembler. 

Fortunately except for the fact that AIM 65 text 
ed itor does n ' t use line numbers , the source code is 
completely compatible between th e two machin es. 
(That's because both assemblers have the same 
origin .) 

The software I'm presenting is a version which 
dumps object code from either the AIM, SYM or 
6522 equipped APPLE to my KIM . 

I'm not providing the source fil e transfer pro­
gram becau se I 've still got some bugs in it . (Maybe 
I'll print th at routine some other time .) 

One of th e fastest and , perhaps, even the simples t 
method of transferring data from one com puter to 
another is to do it in parallel. Each computer needs 
an 8-bit 1/0 port and several '' handshaking'' lines 
for signaling "data sent" an d " data received". All 
of my systems have a user access ible I/O port (I 
recentl y in sta lled a 6522 VIA in my Apple II) so all 
that I needed to do was hook up the lines and write 
the software. (It always turns out to be "eas ier said 

than done'', however.) 
The first problem turned out to be figuring out 

the proper "handshaking" sequence. r first looked at 
the popular "Centronics" style handshak in g se­
quence but decided to simplify it down to two lines 
(instead of three) . 

Handshaking Sequence 

PBO (Data Ready) 

PBJ (ACK/Busy) 

XMTR starts fi rst 
1. 	XMTR initial izes 'Data R eady' low and waits for the RCVR 

line 'Acknowledge/Busy' to go low . 

1. 	RCVR initializes ' ACK/Busy' low and wait s for th e: ' Data 
Ready' line to go high indicatin g th at there is a BYTE 
avai lable on the lines . 

3. 	XMTR put s a data BYTE on th e li nes, sets the ' Data 
Ready ' line high and waits for the RCVR 'AC K/ Busy' 
line to go high signifying that the data has been 
re eived . 

4. 	RCVR accepts a data BYTE and sets the ' AC K/ Busy' 
hi gh 

5 . XMTR sets ' Data R eady' low after 'Ack/Busy' goes high 

If I had to do it all over, [ would have added a third 
line to indicate that the byte on the lines was the last 
byte to be transferred. This would be better for 
transferring binary dumps since, in that mode, with 
only two handshake lines, the receiver has no way of 
knowin g when the data transfer in com pleted and 
mus t be RES ET to get it out of an infinite loop. 

The neat handshaking modes avai lable in the 
6522 on the AIM weren ' t used because I wanted to 
be able to use the same software for both the KIM 
and the AIM and those special 110 operating modes 
aren't available on KIM since it uses a 6530 for its 
user 1/0. (Although the example software is only 
used to send data one way-- from AIM to KIM, it 
has been used to send da ta the ot her way also). 

As far a, the hardware con nection goes- -sim pl y 
hook PAO-PA7 on th K IM to PAO-I A7 on the AIM 
(PAO to PAO , PAl to PAl etc), PBO-PB l on the 
KIM to PBO-PBl on th e AIM, and then tie the 
system grounds together. That ' s not too difficult, 1s 
it? 

IMPORTA T NOTE: Both systems must be reset 
to put the 110 lines in a known state (all line go 
"high ' after a system reset). The order in which the 
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programs are started is al o important. The transmit 
program must be started first, then the receive pro­
grnrn . 

HDE ASSEMBLER REV 2.2 

LIN E:ll: f)[l[IR OD..JECT LABEL SOURCE PAGE 0001 

01, ­··0010 2000 ;THIS PROGRAM TRANS FE RS OBJ ECT CODE 
Ol ····00 2 0 :woo ;oVER THE PARALLEL INTERF ACE. THE ADDRES S 
01 ··­ 002:':i 2000 ;LIMITS OF THE DUMP MU ST BE SE TUP BY 
01. ··­ 0026 2000 ;T HE USE R IN POINTl <S TART> AN D 
Ol ···· Oo::.~ 7 2000 ;AND POINT2 CENDtl) , 
Ol. ..·· 00 2 0 ::.~oo 0 
0 :I. ····00~50 2000 ;WRITTEN BY ERIC C. REHNKE 9/80 
Ol -·· 0040 2000 
0 :I. -·· 00~.'iO 2000 * :::: ~ I i 0 0 0 0 

0 l -- OO~:i~.'i 0000 ; WORK ING POINTERS 
Ol ···· OO!:it.°> 0000 
0 :I. -·· OO ~:i7 0000 PDJNTl *=" *+2 
01 -· 0060 0002 PDINT 2 *"" *+2 
01 ·-· 0080 0004 
0:1.-­ 00<;:;:; 0004 
0 :I. ····O:l 00 0004 ; 6~:';::~::.~ l..DCATIUN 
0 l -··O:I. O ~.'i 0004 
0:1. -·· 0110 0004 I DB?)SE :::: !liAOOO 
01. ..-01 2 0 0004 PBD = JO BA SE 
() 1 -·· 0 l 30 0004 PBI:tD = IUBA!3Et2 
01. -·· 0 :l.40 0004 PADD = IOBASE+3 
Ol. -··01:'.)0 0004 PAD = IOB ASE+ l.5 
Ol -·· 0:1.t.°>0 0004 
0:1. -·· 0:l. 1?0 0004 
Ol ····0200 0004 *;;;; ~ ; 2 00 
O:L -··0210 0200 .UFF COOO 
01. -­ 0220 0200 
0:1. -­ 0230 0200 DB CLD y[IQ N ' T EVER FORG ET THIS'!! ! !!! 
01 ·-· 0 2 '?0 0201 
Ol -- 0 300 o::~o l A9 FF INITTX LIM l~ $ FF ; MAKE THE 'A ' SIDE 
Ol -··03:1.0 020:~ 8D 03 AO STA PADD ; ALL.. DUTPLJT!3 
01 -.. 03 20 0 2 06 AO 00 l...[I y l~ 0 ; CLEAR THE OFFS ET 
0 1·-· 0 ~~ ;·50 0 2 00 A<? 0 l L..DA l~ :I. ; SE T PBO = OLJTPLI T CDATA READY> 
Ol .. · ·0 ~540 0 20A f:l D 0 :~ AO !HA PBDD 
oi. -·· 03::;o ()::~ ()[I BC 0 0 AO STY PBD ; •• • AND MAKE IT LOW 
0 l. ....0 3 ~.'i !'.'i 02 :I. 0 
O:L ­ 0360 0210 AI) 0 0 AO CK LD UP l...DA PBD ; WAIT HERE FDR THE RCVR 
01. - 036:1. 021.3 2 11 o:~ AND ~1:2 ;TO BRING THE ACK / BUSY LDW AND 
0 l ·-036:'."i 0 2 :I. ::;; DO F 9 BNE CKLDOP ; SIGNIFY THATS ITS READY, 
Ol -.. 0394 0217 
0:1. -·· 03<;>::-i 02 1 7 AO 0 0 F\EEN Tt L.. DY l~ () 
01 --0400 021. 9 Bl 0 0 LDA CPOINTl> YY ; NOW GET A CHARACTER 
01 .... 0410 0 2 1B 
0:1. ­.. 04:~ 0 02l.B 20 2E 0 ::.~ ..JSF< XMH< ;,,,ANI:t SEND IT ACROSS , 
01 .... 0:'5 00 0 ::.~:I. E 
0 :1.-­ 0!:i :L 0 021. E 20 4E 0 ::~ •.J !:; F< I NCF'TF< 
0 l ·-· 0520 0221 Ace.J 0 0 LDA PDINT:L ;SEE IF WER E F I NISHED 
0 l ·-· O~530 0223 C~.:; 02 CMP PIJINT 2 ; BY CDMPARING POINTERS 
0 1 ·-· 0 5 40 0225 D0 FO BNE F< EE NT:l 
0 l -·· 0 ~5~.'i O 

0 l -· O~i60 
0227 
0 229 

AcJe 
('cc 
~ .J 

0 l 
0 :~ 

LIM 
CMP 

PDINT:l. +1 
PDINT2H 

01 -.. 0~56~5 022B DO EA BNE REENTl 
Ol--06:1.0 022D 
0:1. .... 0620 022D 00 ;RETURN TO MUN WHEN DDNE 
Ol --0630 022E 
0 :I. ­·· 064 0 o:~:?.E ;TRANSMITTER SUBROUTINE 
0 l --06!")0 02~~[ 

01 "'­ 0660 022E 48 XMTF< PHA ;SAVE THE CHARACTER 
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01-0b70 022F 48 F'HA ;TWICE 
01-0680 
01-·0690 

0230 
0233 

AD 
29 

00 AO 
O'J·-

ACKLP1 LDA 
AND 

F'BD 
:1:2 

alAIT TIL 'ACK/BUSY' IS LOW 

01-0700 0235 [10 F9 BNE ACKLF'1 
01-0710 0237 
01-07:~0 0237 68 PLA ; fffCOVER DATA 
01-0730 0238 SD OF AO STA PAD 
01-0740 023B A9 Ol. LDA t1 ;RAISE 'DATA READY' HIGH 
01-0750 023[1 8[1 00 AO STA F'BD 
01-0760 0240 
01--0770 0240 AD 00 AO ACKLP~~ LDA F'BD ; lJAIT TIL 'ACK/BLJBY' IS HIGH 
01-0780 0243 29 02 AND t2 
01-0790 0245 FO F9 BEQ ACKLF'2 
01-0800 0247 
01-0810 0247 A9 00 LDA *O nww DROP THE 'DATA READY' LINE 
01-0820 0249 8[1 00 AO STA F'BD 
01-0830 024C 68 F'LA ;RECOVER CHAR FOR CR TEST 
01-0840 024[1 60 RTS 
01-0850 024E 
01-0860 024E ; HEf(E WE INCF(EMENT F'IJINT1 
01-0 870 024E 
01-0880 024E E6 00 INCPTR INC F'DINT:L 
01-08'70 0250 DO o-:> BNE EXIT 
01-0900 0252 E6 01 INC F'OINT:Ltl. 
01-0910 0254 60 EXIT Fns 
0 1-0920 0255 
01-0940 0255 
0 1--0950 0:~55 

0 1--0975 0255 .END 

' °) ~-,HDE ABGEMBLEf( F~EV .·... ..:.. 

LINE~t. AD[IR OB..JECT LABEL SOURCE 	 PAGE 000 :1. 

01--0010 2000 	 YTHIB f'IWURAM l~ECE I VE~i Dl.<JECl' CODE FILES 
o 1 --00::.~o :woo 	 ;ovER THE PARALLEL lNlERFACE AND STORES 
0 :I. ..-00~50 :woo ~T HE DATA STARTING AT THE LOCATION 

Ot -- 0040 2000 PI NDICATED BY THE POINTER AT $0000. 

01 -- 00~':'iO 2000 PTHIS POINTER MUST BE INI TIALIZED BY THE USE R. 

01-- 005~.i :woo 

O:L -.. 00 60 2000 ; WRITTEN BY ERIC c . REHNK E 9/ 80 

01-·0070 2000 

O:I.-0080 200 0 *:: ~1; 0 0 0 0 

Ol. .... 0090 0000 POINT:I. *="*+::!. 

01. -·· 0 :I. 00 0002 
0:1. -- 0:1.:1.0 0002 ; 6~530 LOCATION 
Ol. ·- 01 :l. ~.i 0002 
O:L -0120 0002 I 0 B MiE == •liJ 700 
01 -0130 0002 PBD == I OB f::1~3E+2 
Ol.--<H40 0002 F'BDD == IOBASEt3 
0 l ·-· 0 l ~j() 0002 PADD =IOBA SE +:I. 
01 ·--<H60 0002 PAD :::: IOBA~3E 

Ol. -· 0170 000 2 
O:L-0190 0002 
01--0200 0002 
01 - 0210 2000 
01 - 0220 2000 
01 -- 0230 2000 
O:L-0240 2000 
Ol--0250 2000 

CL.. [I 	 ;DON'T EVER FORGET THIS I 1!!1O:L-·0251 2000 DB 
01 ..-0260 2001 A9 00 INITf(X urn j~ () ;MAKE THE 'A ' SIDE ALL INPUTS 
() 1.... 0270 2003 8[1 01. 17 STA 	 PADD 

:Jl:O ;CLEAR THE OFFSET01 - 0280 2006 AO 00 	 LDY 
LDA t',;._') 01-0290 2008 A9 02 

;SET F'Bl=OUTF'UT <ACK/BUSY>01 -· 0300 200A 8[1 03 17 STA 	 F'BDD 



129 COMPUTE!January. 1981. Issue 8 

·­
...... - [j~ BOX 120 

~ • inc. 
ALLAMUCHY, N.J. 07820 
201-362-657 4 -

HUDSON DIGITAL ELECTRONICS INC. 

THE TASK* MASTERS 
HDE supports the *TIM, AIM , SYM and KIM (TASK) with a growing line of computer programs and 
peripheral components. All HDE component boards are state-of-the-art 4V2'' x 6Vi' ', with on board 
regulation of all required voltages, fully compatible with the KIM-4 bus. 

OMNIDISK 65/8 and 65/5 
Single and dual drive 8" and 5%'' disk systems. 
Complete, ready to plug in, bootstrap and run. 
Include HDE's proprietary operating system, 
FODS (File Oriented Disk System). From $795.00. 

DM816-M8A 
An 8K static RAM board tested for a minimum of 
100 hours and warranted for a full 6 months. 
$195.00 

DM816-UB1 
A prototyping card with on-board 5V regulator 
and address selection. You add the application. 
$49.50 

DM816-P8 
A 4/8K EPROM card for 2708 or 2716 circuits. 
On board regulation of all required voltages. 
Supplied without EPROMS. $165.00 

DM816-CC15 
A 15 position motherboard mounted in a 19" 
RETMA standard card cage , with power supply . 
KIM , AIM and SYM versions. $545.00 

DISK PROGRAM LIBRARY 
Offers exchange of user contributed routines 
and programs for HDE Disk Systems. Contact 
Progressive Computer Software, Inc. for details. 

ORDER FROM THESE FINE DEALERS: 

HOE DISK BASIC 
A full range disk BASIC for KIM based systems. 
Includes PRINT USING, IF ... THEN ... ELSE. 
Sequentia l and random file access and much 
more. $175.00 

HOE ADVANCED INTERACTIVE 
DISASSEMBLER (AID) 
Two pass disassembler assigns labels and con­
structs source files for any object program. 
Saves multiple files to disk. TIM, AIM, SYM, KIM 
versions. $95.00 

HOE ASSEMBLER 
Advanced, two pass assembler with standard 
mnemonics. KIM, TIM, SYM and KIM cassette 
versions. $75.00 ($80.00 cassette) 

HOE TEXT OUTPUT PROCESSING SYSTEM 
(TOPS) 
.A comprehensive text processor with over 30 
commands to format and output letters, docu­
ments, manuscripts. KIM, TIM and KIM cassette 
versions. $135.00 ($142.50 cassette) 

HOE DYNAMIC DEBUGGING TOOL (DDT) 
Built in assembler/disassembler with program 
controlled single step and dynamic breakpoint 
entry/deletion. TIM, AIM, SYM, KIM AND KIM 
cassette versions. $65.00 ($68.50 cassette) 

HUE COMPREHENSIVE MEMORY TEST 
(CMT) 
Eight separate diagnostic routines for both 
static and dynamic memory. TIM, AIM, SYM, 
KIM and KIM cassette versions. $65.00 ($68.50 
cassette) 

Progressive Computer Software 
405 Corbin Road 
York , PA 17403 
(7 17) 845·4954 

Lux Associates 
20 Sunland Drive 
Chico, CA 95926 
(91 6) 343·5033 

Johnson computers 
Box 523 

Medina. Ohio 44256 
1216) 725·4560 

A·B Computers 
115·B E. Stump Road 

Montgomeryville, PA 18936 
1215) 699·5826 

Falk· Baker Assoc ia tes Perry Peripherals 
382 Franklin Avenue P.O. Box 924 

Nutley, NJ 07110 Miller Place. NY 11764 
(201) 661 ·2430 (516) 744·6462 

Laboratory Microcomputer Consultants 
P.O. Box 84 

East Amherst , NY 14051 
(7 16) 689·7344 
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01 -·0310 20011 811 0 ''.l 17 STA F'BD ; AND MAKE IT HIGH 
01 - 0360 2010 
01 - 0370 20l.O 20 4D 20 CONT JSF\ INCPH~ ;BUMP TH E POINTER 

.01 ·­ 0380 2013 2 0 1B 20 ,JSF~ F\CVR ;GET A DATA BYTE 
01 -·03 <.J> O 
Ol. - 0400 

201.6 
201.8 

91 
4C 

00 
10 20 

STA 
,JMP 

(POINTUYY 
CONT 

Y!:lT OF~ E IT 
;KEEP LOOKING FOR DATA 

01 ·-· 04 30 201.B 
01 - 0440 
01 - 0450 

201.B 
201.D 

A9 
8D 

00 
02 17 

F~CVF~ LDA 
STA 

tO 
F'BD 

;DROP THE 'ACK/BUS Y' LINE 

Ol-0460 2020 
01--0470 2 0~~0 AD 02 17 DRL.F'l LDA F'BD ;WAIT FOR 'DATA READY' 
01-0480 
01 - 0490 

2023 
2025 

29 
FO 

01 
F9 

AND 
BE"Q 

:f::L 
DF\LP :I. 

;To GD HIGH 

01 - 0500 2027 20 54 20 JSR DELAY 
01-05:10 202A AD ()~l 17 LDA F'BD 
Ol. -0520 202[1 29 01. AND u 
01. - 0530 202F FO EF BEC~ DF~LF'l. 
01 -- 0540 2031. 
01-0550 2031 AD 00 t7 LDA PAD ;GET DATA 
01-0560 2034 48 F'HA ; SAVE IT 
01 - 0570 2035 
Ol-0580 
Ol - 0590 
() 1 ..-0600 

20:15 
2037 
203A 

A9 
BD 

02 
02 17 

LDA 
STA 

:f·'"l ...~. 
PBD 

;SET ' ACK/BUSY' HI GH TO 
;SIGNAL 'DATA RECEIVED' 

O:L-0610 
01-0620 
01 - 0630 

203A 
203D 
203F 

AD 
29 
DO 

()~l 

01 
F9 

17 DRLP2 LDA 
AND 
BNE 

PBD 
~~ 1 
DF~L.. F' 2 

;Now WAIT FOR 
;To 0() LOW 

'DATA READY ' 

01 ·-063:1. 2041 20 54 20 JSF~ DELAY 
()l. - 0632 
() 1-­0633 

2 044 
2047 

AD 
2'1 

() ::> 
0 l 

:1.7 l..DA 
AND 

PBD 
:ff: :I. 

; ••• AND THEN HIGH, 
; THIS SAYS "DATA READY ! • 

01. ·­ 0l.i34 2049 DO EF BNE DF~ LF' ~-~ 
01.-0640 204B 68 F'LA ; RECOVEf\ DATA 
01. - 0650 204C 60 RTS ; AND f\ETURN 
() 1. ·­ 0660 204[1 
O:L ·-·0670 204D 
() 1--06130 204[1 E6 00 INCPTR INC POINT:!. 
0 l.-06'10 204F DO 02 BNE EXIT 
Ol ·- 0700 2051. E6 01 INC PDINT1.tl 
01 ··- 0710 2053 l.iO EXIT F\TS 
Ol ··- 0720 2054 
0 :L -- 07~.)() 20:'.'i4 ; THIU :rn A DUMMY DELAY ROUTINE 
01 ­-0760 20~:)4 ;T HAT WAH USED FOR TEUTING PURPOUE S. 
() 1·­ 0770 2054 
01-0771 2054 60 DELAY Fns 
01 -· 0775 2055 
0 :I. -- 07130 2 0~J5 • END 

Multl·Computer/Multl·User Games 
No, I'm not a computer game freak. But , I am ex­
cited about the fantasy role playing games that are 
becoming available for computers . The intriguing 
Dungeons and Dragons game really grabbed my in­
terest . Almost from the time I first become aware of 
it, I was toying with ways to computerize certain 
aspects of it. Certainly, the dice throwing part could 
be computerized, as well as the bookkeeping aspects 
of the game--like keeping track of the character at ­
tributes and whether or not certain moves are legal 
as well as the relatively complicated procedure of 
deciding how much damage has been done by certain 
moves. Freeing the player from having to handle all 
the complex paperwork should make the game all 
that m uch more enjoyable. Any game freaks out 

there care to comment? 
As I look around the field, I don 't see too much 

being done in the area of mu lti-user/multi-computer 
games. Computer games have been in the man­
against-computer mode for quite some time and have 
made computer hobbyists appear almost ant i-social. 
It 's time for a change. 

A fellow at work and I are workin g out the details 
for a two-player/two-computer game which uses a 
couple of AIM 65 computers. The firs t game will be 
rather simplistic but it will serve to get things started. 
Anyone out there working along the same lines? Get 
in touch? Let's join fantasies . 

I can picture a time when many computers are 
linked together playing a rather complex fantasy type 
game, or, perhaps a realistic simulat ion type game. 
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Software Review 
How would yo u like to deve lop 1802 programs on 
yo ur AIM 65? Or , how would you like to set up a 
library of MACROS which can be called fro m your 
assembly language programs? 

If either , or both of these th in gs interes ts you , 
th en you ' ll be in te res ted in a new soft wa re pa kage 
fo r the AIM 65 ca lled M AC RO . 

MACRO is actuall y a pre-processor th at works 
in conjunction with the AIM 65 assembler . Its fun c­
tion is to accept a so urce fi le th a t conta ins macro 
calls, expand those macros by loo king them up in a 
library fil e, and outpu tting a new source fil e with all 
the macros expanded so that th e AIM 65 ROM 
assembler can asse mble it. 

T he macro li brary fi le must be se t u p which 
defines all th e macros which are to be used and must 
be memory res ident at the time the input fi le is sub ­
mitted for expant ion : (makes AIM 65 sound like a 
large machine, doesn ' t it ?) 

H ere's an exa mple of what it looks like: 

SAMPLE MACRO 
I CD POINTER 

SAMPLE MACRO DEFINITION 
& I CD 
I NC! ! 
BNE• +4 
I NC ! I + I 
& 

SAMPLE MACRO OUTP UT 
I C POINTR 
BNE' +4 
IN: PO I TR + I 

(The '&' cha racter is used both ro start and ter ­
mina te a m acro definiti on) 

Now tha t last li ttl e programmin g sequ ence (in­
crementin g a double byte pointer) is so methin g 6502 
programmers do alot of. 

The same technique can be used to se t up a 
cross assembler fo r most any o ther C P U (6800 , 1802, 
8080 etc) . Pretty exc itin ' stu ff!! ! 

Accordin g to the docu mem ation th at accom­
pa nies MACRO , th mini m um usable sy tern is an 
AIM 65 with 2K of RAM , the assembl er RO M, and 
remote control of least one cassette deck. The price is 
$15 wh ich includes documentat ion and a cassette of 
the object code. The source code fo r MAC RO is 
available either on cassette r as a li sting (you must 
specify) for an addit ional $30 . (This would enable 
you to adapt MACRO to your 6502 fl oppy system ). 

So far , I haven t found any bugs in the syste m 
(I 'm good at findin g bugs) and it worked right the 
first tim e I tried it. 

It 's available from: POLAR SOLUTIO NS 
Box 268 
Kodi ak, Al. 99615 

"AID" From HDE 
AID (Adva nced lnt ·ract ive Disassembler) is a 

COMPUTE! 

takes a machine language progra m as input and 
creates an assembly language source fil e as output . 
Qust the opposite of an assembler). 

T he source fil e includes labels and even equates 
fo r exte rnally referenced location . T he fil e can then 
be assembled like any o ther ource fil e. 

T hink about it. Remember all the time you 

spent manu all y building an assembler source file 

from a machine language program ? 


I ca n sure remember was tin g lots of time ge tting 
a conventional disassembly listin g, writing in labels 
and th n typ in g the whole thing in to a text edi tor fi le 
just to be able to modify a p iece of software. 

Since AlD lets the computer do th is 
" d irty' work, the program mer is free to spend more 
tim do in g th e work tha t needs a bit more in ­
telli ge nce . 

The source fil es can be assembled with the 
assembler from HDE which is co mpa tible with the 
MOS Technology C ross Assembler . 

M ore in fo rm a tion on this exc itin g new software 
prod u t can be obtained from Hudson Digital Elec­
tronics, PO B 120, Allamuchy, .J. 07820. (201 ) 
362-65 74. AID costs $95 and works j ust great. 

No I haven' t made a so urce fil e from M icrosoft 
BASIC as of yet. But , I m sure so me of you have it 
in m ind . © 

********************************• 
: K A S T * 
ir I I Y I lt 
ir M M M M *. ..

• * 
• * 

: FROM CASSETTE FAILURES : 
~ PERRY PERIPHERALS HAS : 
• THE HOE SOLUTION * 
: OMNIDISK SYSTEMS (5" and 8") : 

: ACCLAIMED HOE SOFTWARE : 
• • Assembler, Dynamic De bugging Tool, * •iC Text Output Processor, Comprehensive ** 
! Memory Test : 

iC e Coming Soon-HOE BASIC :! PERRY PERIPHERALS S -100 PACKAGE it 

! Adds Omnidisk (5 " ) to :
! Your KIM / S -100 System : 
• • Construction Manual- No Parts * 
: e FOOS & TED Diskette :it• $20 . +$2 . postage & handling. (NY residen ts :! add 7 % tax) (specify for 1 or 2 drive system) * 
! Place your order with: : 
• PERRY PERIPHERALS ~ 
! P.O . Box 924 !
! Miller Place, N.Y. 11764 : 
: (516) 744-6462 : 

; Your Full -li ne HOE D istr ibutor/ Exporter : 

disassembler in the truest sense of the word . AID ********************************* 
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Caveat lnterruptor 
or 
Placating a Rebellious 
KIMWdhout 
Sacrificing RAM 
Philip K. Hooper 
Summary: The dialog below presents a bizam experiment that is easy lo 
perform with a KIM-1, creating a runaway computer which no longer 
responds to 'resel '. Fortunately, lhe use of an unusual keypad sequence will 
res/ore normal mo11 itor control. Moreover, KIM's peculiar behaviour is 
shown to be a peifecily proper response to an abnormal situation. 

0: If you have your interval timer set up to generate 
a non-maskable interrupt, i.e. a connection between 
PB7 and NMI (Figure 1), then you can try a strange 
little experiment. Game? 
I: Sure, I'll give it a try . What do I do? 
0: Turn on the power and set your NMI vector 
(17FA,B) so it points to some very long program­
like cassette read (1872) without input or the 
4C4C4C loop at 4C4C. You can even try just leav­
ing it as it 'comes up ' , and still the experiment will 
probably work. 
I: That's nothing new. Sometimes I DO point NMI 
to 1873, so I can load in consecutive files by just 
pressing 'ST' between loads . And sometimes I don't 
even bother setting it. What next? 
0: Take a look into location 0170. 
I: So? Looks pretty unremarkable - just another 
meaningless byte of hex garbage. 
0: That's right. Whatever your KIM happens to 
drop into that location at 'power up' . Now, pretend 
you are reaching for the 'AD' key but miss it and 
press 'C' instead. 
I: Come on. I thought you said we were doing some 
sort of wierd experiement, but this is just stu ... 
Hey! What's happening? The display is gone, and I 
can't seem to bring it back using the keypad. Even 
'ST' doesn ' t help . But reset will always . .. What 
the devil IS this , anyway? How come all I get when 
I press the 'RS' key is a brief flash and then 
nothing? Have you tricked me into ruining my com­
puter or something? What can I do? Isn't reset 
always supposed to bring KIM back in a known star­
ting state? 
0: It is - and it does . Of course, you could switch 
the power off and back on. That would probably put 
things right . But suppose you had just keyed in two 
full pages of code and were about to save them on 
tape when this pathological behaviour started . Surely 
you don't want to lose all that code and have to key 
it in again! Can you regain control without losing 
your RAM? 
I: Well I don't see how. The only control I have is 

from the keypad, and not a single one of the keys 
does me any good! 
0: True. Not a single key will help - but three will. 
I: Eh? 
0: Hold down 'ST', momentarily press 'RS' and 
then ' + , and then release 'ST' . 
I: Say that again . 
0: No! You just go back and read it again, from two 
lines above this and then do it. 
I: How about that. It worked! And without losing all 
that imaginary RAM. You know, this could have ac­
cidentally happened to me, and with you not around 
I would have had to turn it off to fix it. Say, what 
happened, anyway? 
0: Well, when you pressed the 'wrong key', you in­
advertantly addressed the interval timer, at 170C*, 
and it responded by generating an interrupt, i.e. a 
signal to follow the NMI vector 'somewhere'. 
Naturally, unless this 'somewhere' included a routine 
to sample and respond to the keypad, no keys other 
than 'ST' or 'RS' could possibly have had any ef­
fect. However, pressing 'ST' generates another 
NMI. Instead of helping get KIM back , it just sends 
it off to wherever it went before, again. ' RS' does 
bring it back, but only long enough to summon 
another interrupt. You see, when it returns control to 
the monitor, the monitor immediately accesses 170C 
again, unless the address stored in the pointer 
OOFA,B has been altered meanwhile. 
However, holding ' ST' down will prevent recogni­
tion of this interrupt (the one invoked by the monitor 
after 'RS'), while pressing' +' will alter the pointer•• 
so that the monitor no longer interrogates 170C. 
Then, since no further interrupt is being generated, 
releasing 'ST' restores normal operation at this 
point. Now, aren't you glad you asked? 
I: Well, I ... . 
0: Say, give that ' +' key another quick press, 
will ya;? 

Author's Notes: 
•several other addresses produce the same effect as 170C 

••the hex keys, '0' - 'F', and also 'PC', alter the pointer 
as well and may be used in place of the ' + ' key 

Figure 1 - Enabling the Timer Interrupt 

PB7 IRQ 

NMI 

A-15 E-6 E-4 

KIM 

Although a single wire between A-15 and E-6 is sufficient for the 
experiment explained above, a SPDT swi tch permitting the selec­
tion of either NMI or IRQ provides for more var ied use of the 
timer interrupt. ~ 
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32 K BYTE MEMORY 

RELIABLE AND COST EFFECTIVE RAM FOR 

6502 & 6800 BASED MICROCOMPUTERS 


AIM 65-*KIM*SYM 
PET*S44-BUS 

• 	PLUG COMPATIBLE WITH TllE AIM·65 /SYM EXPANSION 
CON NECTOR "BY us:NG A RIGHT ANGLE CONNECTOR 
(SUPPLIED! MOUNTED ON THE BA CK OF THE MEM ORY 
BOARD 

• 	MEMORY BOARD EDGE CONNEClOR PLUGS INTO THE 
6800 S 44 BUS 

• CONNECTS TO PET OR KIM USING AN ADAPlOR CABLE. 
• 	RELIABLE-DYNAMIC RAM WITH ON BOARD INVISIBLE 

REFRESH-LOOKS LIKE STATIC MEMORY BUT AT 
LOWER COST ANO f\ FRACTION OF THE POWER 
REQUIRED FOR STATIC BOARDS 

• USES · SV ONLY. SUPPLIED FRO M HOST COMPUTER 
• 	FULL DOCUMENTATION ASSEMBLED ANO TES TED 

BOARDS ARE GUARANTEED FOR ONE YEAR AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF BOARD IS 
RETURNED UNDAMAGED WITHIN 14 DAYS. 

ASSEMBLED WITH 32K RAM SJ95 .00 
& WITH 16K RAM -··---- SJJ9.00 

TESTED WITHOUT RAM CHIPS $279.00 
HARD TO GET PARTS (NO RAM CHIPS) 
WITH BOAAO ANO MANUAL S109.00 
BARE BO ARD & MANUAL $49.00 

PET INTERFACE KIT-CONNECTS THE 32K RAM BOARD TO 
A 4K OR BK PET CONTAINS INTERFACE CABLE. BOARD 
STANDOFFS POWER SUPPLY MODIFICATION KIT AND 
COMPLE TE INSTRUCTIONS S49.00 

U.S. PRICES ONLY 

. . . .. .•· •·· •:~ : ~ ~ : ·­:'. ~ :!! ... '. ·­. ,
'· ·­

16K MEMORY 
EXPANSION KIT 

ONLY $58 
FOR APPLE, TRS-80 KEYBOARD, 

EXIDY, AND ALL OTHER 16K 

DYNAMIC SYSTEMS USING 
MK4116 -3 OR EQU IVALENT 
DEVICES. 

* 200 NSEC ACCESS. 375 NSEC 
CYCLE

* BURNED-IN AND FULLY 
TESTED

* 1 YR. PARTS REPLACEMENT 
GUARANTEE

* QTY. DISCOUNTS AVAILABLE 

ALL ASSEMBLED BOARDS AND 
MEMORY CHIPS CARRY A FULL ONE 
YEAR REPLACEMENT WARRANTY 

e: ... ~ 
comPUTER DEVICES 

1230 W.COlllnS AVE. 
OAAnGE, CA 92668 

(714)633·7280 
C•llf. retldtnl• pluso •dd 6"- HIH In. Masll'n:harge 
& YIH accepled. Pluu •llow 14 d•ys ror checks lo 
cleu b•nk. Phone orders welcomo. Shipping cttuges 
wlll be 11dded lo 111 1hlpmcn11. 

6502 FORTH 
• 	 6502 FORTH is a complete programming system which 

contains an interpreterI 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 1/ 0 is funnelled through a jump table near 
the beginning of the software and can easi ly 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 
Hypertape) . 

• 92 op-words are built into the standard vocabula ry . 
• Exce llent machine language interface . 
• 6502 FORTH 	as user extensible . 
• 	 6502 FORTH is a true implementation of forth according 

to the criteria set down by the forth interest 
group . 

• 	 Specia li zed vocabularies can be developed for specific 
applications. 

• 	 6502 FORTH resides in BK 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 
($2000 VERSION) 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 A FORTH 
BIBLIOGRAPHY AND A COM­
PLETE LIST OF 6502 SOFTWARE, 
EPROM FIRMWARE (FOR KIM, 
SUPERKIM, AIM, SYM, and 
APPLE) AND 6502 DESIGN 
CONSULTING SERVICES 
AVAILABLE ..... ...... ....... . 

Eric Rehnke 
1067 Jadestone Lane 
Corona, CA 97120 

Now Available For KIM, AIM, And SYM 
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COMMUNICATION! 

Dann McCreary 
While both the 1802 and the 6502 can handle quite a 
bit on their own, each has features which suit it to 
certain functions. Though the 1802 is not particularly 
fast, it has the advantages of low power consumption 
and low parts count needed to make a compact, por­
table system . On the other hand, the 6502 has the 
speed and software support for use as a powerful 
general purpose computer. Let's take a look at some 
ways to start a dialogue between an 1802 and a 
6502. 

Consider with me a few possible uses and 
layouts of COSMAC systems in communication with 
a central 6502 processor. One situation is the use of 
an 1802 to gather data from a remote location. The 
data would typically be transmitted to the main com­
puter over a serial data link. This could take the 
form of a twisted wire pair, a radio transmission, a 
modulated light beam, telephone lines or even an in­
termediary like magnetic tape. 

Another possibility is parallel communication. 
This would be used at closer range to achieve higher 
data rates. A parallel interface transfers an entire 
byte of data at a time . Some form of handshake is 
employed to coordinate the transfer timing. A por­
table 1802 unit might be brought and plugged into a 
central computer for a rapid transfer of data. 

Perhaps the fastest and most direct communica­
tion between 6502 and 1802 could be obtained by 
combining the two processors as co-processors with 
common access to at least some memory regions. 
This would make possible the sharing of some tasks 
between the two processors. By setting or clearing 
specified bytes of shared memory, data might be 
passed from processor to processor and the activities 
of both coordinated. 

Let's look at some serial data formats and the 
software considerations for producing them . The 
basic principal behind serial communication is to 
take a signal capable of presenting two states, 1 or 0, 
high or low, and to vary that signal in a specific time 
dependent pattern. This can be done readily by in­
corporating a UART such as the 1854 in your 1802 
circuit. The 1854 is a CMOS UART (Universal 
Asynchronous Receiver I Transmitter). It has all the 
necessary circuitry on one chip for generating and in­
terpreting serial data streams on a character by 
character basis . When connected to an 1802, the 
1854 makes sending serial data as easy as outputting 
a byte of data to a selected port. 

In the interests of keeping our 1802 system small 
and simple. However, let's do the following: we' ll 
look at a way to use the Q line of our 1802 as a 
serial data output , and one of the External Flag lines 

as a serial data input . This eliminates the need for a 
UART, but it shifts the burden over to software. 

What are the elements of serial data transmis­
sion that we must create by programming? Look at 
the illustration of an 8 bit data word in serial format. 
At the beginning of the word, the serial line is in a 
high ( 1) state. This high state is of an indefinite 
period of time. Transmission of the word is begun by 
bringing the line low for one bit-time . This is called 
the start bit. It is in effect saying, "Get ready guys­
here comes the data!' '. The bit time is based on the 
desired data transfer rate, or '' baudrate ' '. 

s 

T 

AB 


DATALSB MSBRI 
TT1­
START 

BIT0 

SERIAL REPRESENTATION OF 3716 

Following the start bit are 8 data bits , each using one 
bit-time. The first bit transmitted is the least signifi­
cant bit of the data word. After the data bits comes a 
final parity bit . Finishing the transmission of the 
word are the stop bits. Stop bits are always 1 (high) . 
For best reliability, 2 stop bits are recommended. 
This gives a receiver a fighting chance to synchronize 
itself with a continuous stream of data words. If a 
data word is not sent immediately , th(• I ine just re­
mains high until the start bit of the next data word is 
sent. 

For a variation on the theme, what if we wish to 
store the data on audio magnetic tape? We can use a 
very similar serial data format by superimposing 
audio tones onto our high and low segments of the 
signal. That is, let a high frequency tone represent a 
'' 1 ' ', and a low frequency tone a '' O''. The ''Kansas 
City Standard " cassette format does in fact use this 
method . It differs from the above form at only in that 
it does not use a parity bit. Each "O" consists of 4 
cycles of 1200 HZ and each ' ' 1 '' consists of 8 cycles 
of 2400 HZ (see illustration). 

Let 's write a rou tine for generating either a straight 
serial data format or an audio-modulated cassette for­
mat. We 'll set it up as a subroutine wh ich , when 
called , will transmit the data in the "D ' register in a 
serial format via th e " Q " output flip- Oop. We' ll 
design our subroutine to allow for variation in the 
number of data bits . Parity will be settable as odd , 
even or completely off. The subrou tine will also 
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0 0 
i--~~~~~~~~~-r-~~~~~~~~~--+~~~~~~~~~~;-~~~~~~~~~--+-~~~~----

2400 HZ 1200 HZ 2400 HZ 1200 HZ 2400 HZ 

PORTION OF A SERIAL BYTE IN AUDIO FORMAT 

allow for either straightforward serial format or else next 1802 column, we ' ll examine some COSMAC 
audio-modulated serial format for use with a code which will accomplish all this for us. © 
magnetic tape or telephone line transmission . In our 

Book Revlew:"Son of Cheap Video" 
Author:Don Lancaster 

Publlsher:Howard W. Sams, 1980 
Prlce:$8.95 

Reviewed by: Harvey B. Hermon 
To quote the author, "This is a you-build-it hard­
ware book for hardware freaks ... If you are not one of 
us , go away " . I will assume that if you are still 
reading this review after seeing that quote that you 
wiJI enjoy this book. It is intended for " poor folks" 
who like to tinker and construct useful things from a 
few chips and not much more . Specifically, it allows 
you to add a complete video display to a KIM-1 or 
the like for only $7 using five (count them) integrated 
circuits. Amazement is too mild a word for my reac­
tion to that statement ; flabbergasted is more like it. 

The book is intended as a sequel to the author 's 
earlier volume, " The Cheap Video Cookbook" . 
Many references in the text to the ear lier book sug­
gest that it would be a good idea to have it close by 
to fully appreciate this effort. A legitimate criticism 
of the first circuitry concerned the amount of 
memory space used (28K bytes) . What he now calls 
"scungy" video (I like the man's style) takes up lK 
bytes for a 12x80 display - an impressive reduction in 
memory overhead . 

A succession of projects is described in the book 
beyond scungy video. Lancaster shows how to com­
bine cheap video with a "snuffler" coil on the out­
side of your TV set to free up processor time for nor­
mal comupting. This method locks the program and 
the display so picture jitter can be reduced with con­
siderably less display program overhead. He includes 
a circuit for an EPROM programmer and describes 
how to use it in an extended music display example. 
Because the book leaves several projects as exercises 
(e .g . EPROM burning software) the book could be 
used as part of a course on microcomputers. Some of 
the construction hardware can be purchased from 
PAIA electronics (Oklahoma City , OK 73116) and 
could be conveniently provided to the students taking 

such a course . 
I have not meant to leave the impression that 

the book is only for the KIM-1. Any of the 
enhanced-KIM clones (SYS or AIM) could benefit 
from the ideas in "Son of Cheap Video". Lancaster 
also includes chapters on 8080/280 systems , Heathkit 
HS , and Apple II (lower case display project). 
However, the book it not for every microcomputer 
owner as the initial quote suggested. Nevertheless it 
is well written, even entertaining in spots , can teach 
most of us a few things and save us money to boot. I 
recommend it highly. © 

TRS-80 Heath H-8
Model EP-2A-79SWTP 

EPROM Programmer 

I 
'-'n fMme il\c1i a le for F·8. 6800. 8085. 80 0. Z·80, 6502. 1802. 
2650. 6 09 ba ed vstems. 
EPROM type is selected by a personali ty module which plugs into 
the front of the programmer. Power requ irements are 115 VAC 
50/ 60 Hz. at 15 watts. It is supplied 1.Vith a 36·inch ribbon cable for 
con nectinq to microcompute r. Requires l 1rl 1/0 oorts. Priced at 
~ J69 00 with one et o f oftware. (Additional softwar on disk and 
cassette for various systems) Personality modu les are shown below. 
Pan No. Programs Price 
PM<• TI-IS 271 5!7 tMI 
PM I 711427tK l7 1KI 
PM 2 2732 :lJ IKI 
PM 3 TI-IS 27 16 l7 fll1 
PM4 ms 2s.i2 :iJ 1~1 
PM 5 TMS 25 16. 2716. 2758 17tH1 
PM !S MCM6!l764 ·1°1 IHI 

Ootimal Technology, Inc. 

Blue Wood 127, EarlY9V11le, Virginia 22936 


Phone (804) 973-5482 


http:Prlce:$8.95
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but the delay (and occasionally Review: bad loads) were irritating. I felt I 
really needed a better way to load and 
save programs. Wilserv had the 

Disk Operating 

System for KIM 

Wilserv Industries $100 
P.O. Box 115 
Haddonfiled, NJ 08033 

Reviewed by Harvey B. Hermon 
This is a short review of a disk operat­
ing system which has enhanced a KIM 
beyond my wildest dreams. I started 
with only a KIM - 1 but my system 
began to grow bigger and bigger almost 
immediately . Memory was added peri­
odically, finally enough to use BASIC , 
using a KIMSI mother board. How­
ever, the weak link was the cassette 
operating system and the time it took 
to load programs. Switching co the 
Butterfield hypertape program helped 

answer. 
Several years ago I purchased an 

Innovex 8 '' disk and parts for a disk 
power supply. These sat around un ­
used because an interface/controller 
to a minicomputer was never finished . 
To get the disk working on KIM , I 
needed a controller board (SDS Versa­
floppy I), a cable (made locally) and 
the software provided a Wilserv 
(Willi Kusche). To make a long story 
short , it works and I am very happy. 

The KIM disk operating sys tem is 
very convenient to use. It provides 
a link with BASIC and the same com­
mands as the PET version . It provides 
a cheaper alternative for people like 
me who have most of the components 
already in hand . The only real dis ­
advantages are the lack of random 
access files in the current version , 
and the element of do-it-yoursel f which 
does not appeal to everyone. Other­
wise I recommend this software highly . 

Compare Our Prices With Any Others 


Rockwell 's AIM-65 1 K System: $405. 4K System $459. 
Synertek 's SYM-1 1K System: 235. 4K System 259. 
Commodore 's KIM-1 1K System: 175. 

FOR YOUR SYSTEM'S EXPANSION 
The Computerist, Inc's: 
16K DRAM $279. Proto Plus II $42. 
32K DRAM 375. ASK 110 Board 55. 
Video Plus II 279. DRAM & Video Cable 15. 
Mother Plus II & Card Cage 115. Power Supply for SYM-1 39. 

Power Supply and Enclosure for AIM-65 $119. 

Power Supply and Enclosure for KIM-1 65. 


All products are factory warrantied. Prices include full documentation. 
Send Check or Money Order to: 

•Hepburn MCA 

12 Grosvenor Street 

Lowell, MA 01851 


Please add $5.00 shipping and handling. MA residen ts add 5% sales tax. 
• Mini Computers and Accessories 
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Al M 65 BY ROCKWELL INTERNATIONAL 

AIM 65 is fully assembled, tested and warranted. With the 
addition of a low cost, readily available power supply, it's 
ready to start working for you . 

AIM 65 features on-board thermal printer and 
alphanumeric display, and a terminal-style keyboard. It 
has an addressing capability up to 65K bytes, and comes 
with a user-dedicated 1 K or 4K RAM. Two installed 4K 
ROMS hold a powerful Advanced Interface Monitor 
program, and three spare sockets are included to expand 
on-board ROM or PROM up to 20K bytes. 

An Application Connector provides for attaching a TIY 
and one or two audio cassette recorders, and gives exter­
nal access to the user-dedicated general purpose 1/0 lines. 

Also included as standard are a comprehensive AIM 65 
User's Manual, a handy pocket reference card, an R6500 
Hardware Manual , an R6500 Programming Manual and an 
AlM 65 schematic. 

AIM 65 is packaged on two compact modules. The 
circuit module is 12 inches wide and 10 inches long, the 
keyboard module is 12 inches wide and 4 inches long . 
They are connected by a detachable cable. 

THERMAL PRINTER 

Most desired feature on low-cost microcomputer systems . . . 

• 	Wide 20-column printout 
• 	Versatile 5 x 7 dot matrix format 
• Complete 64-character ASCII alphanumeric format 
• 	 Fast 120 lines per minute 
• Quite thermal operation 
• 	 Proven reliability 

FULL-SIZE ALPHANUMERIC KEYBOARD 
Provides compatibility with system terminals . .. 
• Standard 54 key, terminal-style layout 
• 	 26 alphabetic characters 
• 	 10 numeric characters 
• 	 22 special characters 
• 9 control functions 
• 3 user-defined functions 

TRUE ALPHANUMERIC DISPLAY 
Provides legible and lengthy display . . . 
• 	20 characters wide 
• 	 16-segment characters 
• 	 High contrast monolithic characters 
• 	 Complete 64-character ASCII alphanumeric format 

PROVEN R6500 MICROCOMPUTER SYSTEM DEVICES 
Reliable, high performance NMOS technology ... 
• 	 R6502 Central Processing Unit (CPU), operating at 1 

MHz. Has 65K address capability, 13 addressing modes 
and true index capability. Simple but powerful 56 
instructions. 

• 	 Read/Write Memory, using R2114 Static RAM devices. 
Available in 1 K byte and 4K byte versions. 

• 	 BK Monitor Program Memory, us ing R2332 Static ROM 
devices. Has sockets to accept additional 2332 ROM or 
2532 PROM devices, to expand on-board Program 
memory up to 20K bytes. 

• 	 R6532 RAM-Input/Output-Timer (RIOD combination 
device. Multipurpose circuit for AIM 65 Monitor functions. 

• 	 Two R6522 Versatile Interface Adapter (VIA) devices, 
which support AIM 65 and user functions. Each VIA has 
two parallel and one serial 8-bit, bidirectional 1/0 ports, 
two 2-bit peripheral handshake control lines and two 
fully-programmable 16-bit interval timer/event counters. 

BUilT-IN EXPANSION CAPABILITY 
• 	 44-Pin Application Connector for peripheral add-ons 
• 	 44-Pin Expansion Connector has full system bus 
• 	 Both connectors are KIM-1 compatible 

TIY AND AUDIO CASSETIE INTERFACES 
Standard interface to low-cost peripherals . .. 
• 	 20 ma. current loop TIY interface 
• 	 Interface for two audio cassette recorders 
• 	 Two audio cassette formats: ASCII KIM-1 compatible 

and binary, blocked file assembler compatible 

ROM RESIDENT ADVANCED INTERACTIVE MONITOR 
Advanced features found only on larger systems ... 
• 	 Monitor-generated prompts 
• Single keystroke commands 
• 	 Address independent data entry 
• 	 Debug aids 
• 	 Error messages 
• 	 Option and user interface linkage 

ADVANCED INTERACTIVE MONITOR COMMANDS 
• 	 Major Function Entry 
• 	 Instruction Entry and Disassembly 
• 	 Display/Alter Registers and Memory 
• 	 Manipulate Breakpoints 
• 	 Control Instruction/Trace 
• 	 Control Peripheral Devices 
• 	 Call User-Defined Functions 
• 	 Comprehensive Text Editor 

LOW COST PLUG-IN OPTIONS 
• 	 A65-010-4K Assembler-symbolic, two-pass $79.00 
• 	 A65·020-8K BASIC Interpreter 99.00 
• 	 3K RAM Expansion Kit 50.00 

POWER SUPPLY SPECIFICATIONS 
• 	 + 5 voe ± 5% regulated @ 2.0 amps (max) 
• 	 + 24 voe ± 15% unregulated @ 2.5 amps (peak) 

0.5 amps average 

PRICE: $389.00(1K RAM) 
Plus $4.00 UPS (shipped in U.S. must give street address), 
$10 parcel post to APO's, FPO's, Alaska, Hawaii. All inter· 
national customers write for ordering information. 

We manufacture a complete line of high quality expansion 
boards. Use reader service card to be added to our mailing 
list, or U.S. residents send $1.00 (International send $3.00 
U.S.) for airmail delivery of our complete catalog. 

2951 W. Fairmount Avenue 
Phoenix AZ . 8501 7 

(602)265· 7564 
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Expanding 
KIM· Style 
6502 Single 
Board 
Computers 
Port l of 3: 

Hal Chamberlin 

Undoubtedly the most successful single board com­
puter ever has been the KIM-1 made by MOS 
Technology (now Commodore). When introduced it 
apparently had just the right combination of features 
and price to attract tens of thousands of users . More 
recently of course the SYM-1 from Synertek and 
AIM-65 from Rockwell have incorporated numerous 
additional features into the same sel f-contained single 
board computer concept. Fortunately for users , all 
three of these machi.nes are quite similar in thei.r 
electrical characteristics. 

Sooner or later however all computers need to 
be expanded and these single board machines are no 
exception. Although the SYM-1 and AIM-65 can be 
expanded somewhat merely by plugging in additional 
memory chips, the maximum limit is only 4K bytes 
of programmable memory . Thus additional boards 
are required for substantially increased RAM, 
ROM, or 110 capability . R ecognizing this fact, the 
computer manufacturers as well as a number of in­
dependent accessory manufacturers have designed 
and brought to market a wide variety of expansion 
boards for the KIM, SYM , and AIM computers . 

In most cases just having expansion boards 
available is not enough ; there must also be a mother­
board offered to plug them into since these computers 
have no on-board bus and slot sockets of their own. 
To date the computer manufacturers and in­
dependents have selected no fewer than four distinct­
ly different ways to do this . First on the scene of 
course was MOS Technology who offered the KIM-4 
expansion motherboard which mated with their 
KIM-2 and KIM-3 expansion memory boards. The 
bus presented by the KIM-4, which is called the 
"KIM-4 Bus", is in many ways similar to the bus 
presented by the computer itself as its own expansion 
edge connector. The primary difference is an altered 
pin assignment which is basically a one pin shift from 
the expansion connector assignments . This apparent­
ly was done to provide additional ground connec­

tions . Since then , independent manufacturers have 
also offered KIM-4 style expansion motherboards 
although there are important differences from the 
original KIM-4 (see Compute issue #3). 

Shortly thereafter, as soon as the KIM's 
popularity became known, other independent 
manufact urers offered expansion morherboards which 
presented an S-100 style bus to the expansion 
boards . The primary advantage of this approach is 
that the user is not res tricted to using expansion 
boards designed specifically for KIM-style machines 
but instead can choose from hun dreds of S-100 com­
patible boards designed fo r 8080 based systems. Un­
fortunately many of the more sophis ticated S-100 
boards such as large dynamic memories, graphic 
disp lay interfaces, and disk controllers could not be 
used because of substan tial timing d ifferences bet­
ween 6502 and 8080 style microprocessors . 

Late in 1977 Micro Technology Unlimited in­
troduced a motherboard and card cage for the 6502 
based single-board computers. The motherboard is lit­
tle more than 5 edge connectors wired in parall el 
~ith one for the computer and the other 4 for expan­
s10n boards. The bus presented is the same pinout as 
that of the processor's expansion connector . The 
main advantage of this technique is the low cost and 
compact packaging afforded by th elimination of bus 
b~ffers .. In addit ion, expansion boards compatible 
with this bus may be easily connected directly in 
parallel with the expansion connector if for some 
reason the motherboard is not desired. The main 
disadvantage is that the number of expansion boards 
is limited to four by the small drive capability of the 
computer's own bus. 

R ecently Rockwell has introduced its expansion 
motherboard which essentially presents an Exorcisor 
b~s to the expansion boards . Motorola originated 
this bus for use in their Exorcisor micro processor 
development systems . Rockwell also uses the Exor­
cisor bus in the ir system 65 development system. The 
advantage of this method , at leas t to Rockwell is 
avoiding the need to develop new expansion b~ards 
just for the AIM-65. To users the biggest drawback 
of the Exorcisor bus probably is the lack of 
reasonably priced boards to plug into it. 

All four of these techniques are qu ite viable 
methods for expanding KIM-1 , SYM- 1, and AIM-65 
single board computers and each has a broad base of 
dedicated users. 

Mechanics 
NI three of the single board computers are intended 
to simply rest flat on a tabletop using the several 
quarter-inch high rubber feet provided. Nthough not 
the most beautiful thing in the world, it works well in 
many cases and is certainly inexpensive. In situations 
where better appearance is desired or small children 
are present, there are vacuum-forced dress covers 
available that simply slip over the computer board 
hiding everything except the display and keyboard . 
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The KIM-4, S-100, and Exorcisor type expan­
sion motherboards simply extend this board-on-the­
table concept. Typically the expansion motherboard 
is roughly the same size as the computer board and 
plugs straight onto its expansion connector. On the 
motherboard are perhaps a dozen integrated circuits 
for address decoding, bus buffering, and voltage 
regulation . The majority of the space however is 
taken up by 4 to 8 edge connectors which form the 
"slots" of the expansion bus. When plugged into 
these slots, the expansion boards assume a vertical 
orientation . 

A system expanded this way uses a large 
amount of additional table space, and in the case of 
th KIM, it is useful space to the left of the computer. 
The assembly of interconnected boards is also rather 
fragile and certainly not portable unless dismantled 
(most people would probably bolt the computer and 
motherboard to a sheet of plywood or plastic to avoid 
this). In particular a stray elbow can do considerable 
damage if a board is knocked out of its slot during 
operation. Unfortunately the avai lable plastic dress 
covers do nothing to protect the added motherboard 
or expansion boards. 

Another approach that has been slowly gaining 
acceptance is to place the expansion boards 
underneath and parallel to the computer board . Thus 
the expansion motherboard, which ties all of the 
boards together, is vertical. In order to hold this 
assembly of boards together, an aluminum frame 
with card guides is typically supplied and the mother­
board is attached to an opening in the frame. Figures 
1 and 2 show the KIM and AIM versions respective­
ly of Micro Technology's implementation of this con­
cept. 

FIG. 1 KIM-1 INSTALLED IN A MICRO TECHNOLOGY 
UNLIMITED MOTHERBOARD/CARD FILE 

The advantages of this configuration of course 
are reduced table space requirements and greatly in­
creased protect ion for the expansion boards. The en­
tire assembly of computer and boards is now one 
portable unit with only th e power supply left over to 
worry about. The omputer board is still exposed 
however. Probably the only potential disadvantage is 
that the co mputer ' s keyboard has been raised about 4 
inches above the tabletop. 

Electronlcs 
There are electronic factors to consider as well when 
expanding a KIM, SYM, or AIM computer. In 
order to minimize cost, complexity , and power con­
sumption, all three of these single board computers 
are designed without buffers between the 
microprocessor chip and the expansion edge connec­
tor. The KIM-1 went one step further and omitted 
part of the address decoding circuitry as well. The 
lack of buffers means that the expans ion bus 
presented by these computers has a DC drive 
capability of only one standard TTL load, or 
equivalently, 5 low power Shottky loads. The AC 
drive capability depends on the desired signal rise­
time . For bus operation at 1mHz , a total of approx­
imately 25 "connections" at 6pF each can be driven. 
A connection here is defined as a gate input, disabled 
tri-state output, or MOS input (which does not con­
tribute to DC loading). 

Compared to other bus-oriented computers, such 
as S-100 machines, this does not sound like much of 
a bus at all since these machines typ ically have a 
drive capability of 30 standard TTL loads (74 series) 
or nearly 150 low power Shottky (74LS series) or 
over 200 low power TTL (74L seri es) loads. In fact, 
the original advertising for the MITS Altair com­
puter boasted an expansion capacity of '' over 200 
boards". While this may have seemed necessary 
when using MITS's lK memory and single port I/O 
boards, 10 slots is ample for even th e largest S-100 
setup when using today's dense memory and 
peripheral interface boards. 

Over the years, experience has shown that 
several factors other than sheer driver power limit the 
number of boards that may be connected to a bus . 

FIG. 2. AIM-65 INSTALLED IN A MICRO TECHNOLOGY 
UNLIMITED MOTHERBOARD/CARD FILE 

The most serious of these is crosstalk noise between 
the bus address/data lines an d the vario us bus con­
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trol lines. This noise arises when large numbers of 
address and data lines change state simultaneously, 
which is a common occurrence. The fast voltage 
risetimes (around SNS with the popular 8T97 
drivers) and SOMA or greater surges of current along 
each changing line couple electrostatically and 
magnetically to other lines in the bus and on the ex­
pansion boards themselves. Longer busses and more 
boards plugged in gradually increase the crosstalk 
until noise on the control lines causes false triggering 
of memory and I/O boards and thus system failure . 
So severe is this problem that early S-100 systems 
would fail to operate even before the 16 board 
capacity of a single cabinet was reached . 

A related, but much less severe problem, is 
signal reflection from the ends of th e bus lines, which 
after all, act like transmission lines . This effect 
becomes significant when the signal transmission 
time exceeds about 1/2 of the signal risetime. At 
1.SNS per foot with a SNS risetime, the bus would 
have to be two feet long before termination was re­
quired . The apparent success of bus terminators sold 
for S-100 systems is probably due to their reduction 

of signal swings (the logic 1 level is limited to 3 volts 
and floating bus lines are pulled to 3 volts) which in 
turn reduces crosstalk noise. 

From the author's experience in designing a 
large, fast bus oriented system (specifically the A. B. 
Dick Magna SL four terminal full-page word pro­
cessing computer), there are three ways to solve bus 
noise problems . One is to thoroughly shield the bus 
with a full-width ground plane, or ideally, a three­
layer motherboard with data/address on one side, 
ground in the middle, and control signals on the 
other side. This solves noise coupling on the bus but 
not on the expansion boards which in turn must be 
carefully designed to minimize their own crosstalk. 
This technique was used in the Magna SL machine 
because of speed requirements . 

Another technique is to use filt ers and delays on 
the control signals obtained from the bus in order to 
reject narrow noise pulses. This technique can be ex­
tended to deal with any kind of noise problem at the 
expense of system speed and is the one typically used 
with minicomputers such as DEC PDP-11 'sand 
Data General NOVA' s. 

The Seawell little buffered mother 

slot. The whole system can be run 

provides the most general possible 
The LIITLE BUFFERED MOTHER 

from a regulated supply by shorting 
expansion: filling in the first 8K of out the onboard regulators. The 
the memory map with RAM and LIITLE BUFFERED MOTHER also 
buffering all of the E·connector lines has three LEDs indicating power, IRQ, 
allows straightforward expansion in and NMI. A KIM keyboardffTY switch 
8K blocks up to 65K. The provision is also provided. 
for a bank select line allows for ex· 
pansion beyond 65K and/or the ability Little Buffered Molher 

w/4K RAM .. ... .. $199 
w/o RAM ........ S159 


to switch devices in and out of the 
memory map. The four board slots RAM Klt ......... S 50 

on the LIITLE BUFFERED MOTHER 
are sufficient to expand with 16K RAM • Connecls dlreclly 10 lhe KIM. SYM or AIM 

• 4 expansion slo1s 
EPROM (SEA·PROMMER II) to 65K. 
boards (SEA·16 or equivalent) or 

• Buffers lor all signals 
• 4K RAM on boarc The connector on the back of the • Applica11on and eicpans1on connectors ava llable 
• + 5V, + 12V, and - 12V regulalorsLIITLE BUFFERED MOTHER allows 
• Bank Select signalfurther expansion of the motherboard 
• Full decoding for 1he KIM· 1(SEA·MAXl·MOTHER). The back con· • Power. NMI and !RO s1a1us LEDs 
• Provision for add1t1onal molherboardsnectar can also be used as a board 

SEA· I . 
SEA· IS . 
SEA-CMOS 

SEA-CVT 

SEA· DEBUG 
SEA-FDC/8 

SEA·IS DC 
SEA·LBM 

SINGLE BOARD DEVELOPMENT SYSTEM .. $595 
16K RAM BOARD . . . . . . S280 
DAY/DATE CLOCK, 8 2K EPROM SOCKETS & BK CMOS RAM $595 

7K NMOS RAM , 1K CMOS RAM $395 
WITHOUT RAM 5289 

.. CVT POWER SUPPLY KIT .. $110 
.... .... ............... .. .. .... .. TRANSFORMER ONLY $ 55 

.. HARDWARE BREAKPOINTS AND TRIGGE RS ...... . $310 
. DOUBLE DENSITY. DOUBLE SIDED DISK CONTROLLER 
(w/DOS !or SEA· 1) . . . . . . . . . $425 


, 8 SERIAL PORTS WITH LOCAL PROCESSOR & DUAL PORT RAM $595 

LIITLE BUFFERED MOTHER FOR KIM, SYM. AIM w/dK RAM $199 


.. . . .. . . .. . WITHOUT RAM $159 
RAM KIT . ADDITIONAL 4K ol RAM & BUFFER FOR LBMIB .. $ 50 

SEA·MAXI MOTHER . lO·SLOT MOTHERBOARD $135 
SEA·MICRO MOTHER •·SLOT MOTHERBOARD S 70 
SEA-PIOB .. .. . . . .. 4 FULLY·BUFFERED 6522s . 5260 
SEA·PROMMER II EPROM PROGRAMMER . . . . . 5299 
SEA·PROTO. . COMPLETELY DECODED PROTOTYPING BOARD POPU~~~ i ~~ 
~~Lp~~A~/?sSt~JG~g~~~-IGHT ON ALL PREPAID ORDERS, PRICES A D SPECIFICATIONS 
ARE SUBJECT TO CHANGE WITHOUT NOTICE. WASHINGTON RESIDENTS ADD 5.3 % 
SALES TAX MASTERCHARGEIVISA ACCEPTED 

Seawei producls are also available from 

Excerl lncorporaled and 

AB Compulers. 

C I~ 

I )~ 

SEAWELL~ 
BOX30505. 
SEATTLE. WA 98103 
206/782-9480 
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T he third technique attacks the source of the 
noise, namely fast risetimes and large current surges , 
by using a low power bus. With liesurely risetimes of 
50 to lOONS and drive capabilities of less than 
lOMA , such a bus is virtually noise-free and quite 
fast enough for normal microprocessor operation. 
This technique , coupled with some attention to 
groundplane shielding, is most applicable to 
unbuffered KIM/SYM/AIM expansion busses . 

The foregoing is not meant to imply that all of 
the buffered expansion motherboards available for 
the KIM, SYM , and AIM computers are racked 
with noise. In fact, the ir bus length and number of 
slots is generally small enough to keep noise at 
tolerable levels. The major point is that high power 
drivers and indefinitely expandable busses do have 
drawbacks of their own . 

The real question at this point then is: How 
many expansion boards can the unbuffered 
microprocessor bus drive before becoming over­
loaded? The 6502 microprocessor is rated to drive 
slightly more than 1 standard TTL load (equivalent 
to five low power shottky loads) on its address and 
data busses while most of the RAM 's and ROM's 
tied to the data bus can drive two standard TTL 
loads. The 6520, 6522 , and 6530 1/0 chips have the 
same drive capability as the microprocessor . Thus in 
general the answer is a t least four boards provided 
that the expansion boards themselves buffer the bus 
such that only one low power shottky load ( .36MA in 
the zero state) is presented to the bus by the board . 
Many boards on the market and particula rly those 
designed for an unbuffered bus do this. Actually , any 
well designed board would be expected to buffer the 
bus in order to provide clean signals for the re­
mainder of the board logic . The reason that only 
four boards can be driven instead of five is th at some 
of the address lines are loaded by a low power Shot­
tky decoder IC on the computer board itself. © 

Next time: The Great Experiment 

COMPUTE! 

Is Lookln~ For 

Good Articles For 

Your Gazette 

Send Program Listings, Articles. Hints, Odds and 
Ends, etc. to 
The Editor 
COMPUTE! 
P.O. Box 5406 

Greensboro. NC 27403 USA 


WANT YOUR COMPUTER BACK? 

TM 
Let the MICROsport Microcomputer (MMC) take over a ny 
dedicated task. 

It is the affordable alternative - kits from $89 .00, application 
unit s fro m o nly SI 19.00 (assembled a nd tested). 

It is use r-O riented - complete in-c irc uit em ulatio n aUo ws pro ­
gram develo pment o n ANY 6502 based system. It is compact 
(4 \12" x 6 1-l" pc board) but powerful (32 1/0 lin es; 20 mA full 
duplex, IK RAM + EPROM socket 4 / 16 bit counters: 6503 
CPU) and works off any AC or DC power supply_ 

Turn you r p resent 6502 based sys tem into a complete develo p­
ment system with: 

I MMC/030 Microcomputer with ZIF sockets 
l MMC/031CE ln-<.:ircuit emulator fo r the 6503 CPU 

l MMC/03EPA EPROM Programmer com plete with software 
drive r. 

For mo re info call o r wri te 

R . .I . BRACHMAN ASSOCIATES, INC 

P.O. Box 1077 


Havertown , PA 19083 

(215 ) 6 22-5495 


DISK DRIVE WOES? PRINTER INTERACTION? 

MEMORY LOSS? ERRATIC OPERATION? 


DON'T BLAME THE SOFTWARE! 


-- ~ 
~/~ 

IS0-1 "\) IS0-2 

Po wer Line Spikes, Su rges & Hash could be the culprit! 
Floppi es, printers, memory & processor often in teract! 
Our un iqu e ISOLA TORS eliminate equ ipment inte raction 
AND curb damaging Power Line Spikes, Surges and Hash. 
•1SOLATOR (IS0-1 A) 3 filter isolated 3-p rong sockets; 
integral Surge/Spike Suppression; 1875 W Maximum load, 
1 KW load any socket .. ..... _ . . . . . . . $56.95 
•tSOLA TOR (IS0-2) 2 filter isolated 3-pronll socket banks; 
(6 sockets total) ; integral Spike/Surge Suppression; 
1875 W Max load, 1 KW either bank . . . . . . . $56.95 

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

•tSOLATOR (IS0 -41, similar to IS0·1A except 
unit has 6 individually filtered sockets . . . . 

•tSOLATOR (IS0­ 5) , similar to IS0-2 except 
unit has 3 sock.et banks, 9 sockets total . . . 

$85.95 

$96.95 

$79.95 
•CIRCUIT BREAKER, any model (add·CB) Add $ 7.00 
•cKT BAK R/SWITCH/PILOT any model 

(-CBS) ..... .. .... . .. .. . _ Add $14.00 
• PHONE ORDERS 1-617·655-153 2 .,. 

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

Dept. lC 
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CAPUTE! 

Wherein We Acknowledge 
Recent Goofs 
The Group of Us 
Please note that the article written by Neil Harris en­
ti tled "Times Square" in your November/December 
contains a t least two errors. The program did not 
work until the following two changes were made: 

lineno as written 
410 FOR I =0 to 9 STEP 3 
correction 
FOR I = 9 to 0 STEP -3 (this will put the bottom 
line where it belongs) 

560 FOR L = 1 TO A 
correction 
FOR L = 1 to L EN(A$) (the original program causes 
line 730 to exceed the amt. of info ava ilable & print 
an error message) 
The program still does not quite work properly in the 
sense that the " moving border" is not quite right . 
T he stars are not surroundin g the screen properly 
but I have not yet been able to cure this. 

Leo Cerrut i 
Syosset L. I., N . Y. 

MlPLOT: 
the right 
plotter 
atthe 
right 
price 

Designed fo r straigh t forward in terface to any mic ro ­
computer tha t outputs th e ASCII code, Ml PLOT can even 
be used by operators wi th no plotter experience. 
• 	 Incorporates pre-programmed " inle lligenl " fun clions required 

for produci ng graphs and d rawings 
• Sol id and broken line lypes can be specif ied 
• Built in characte r generator for letters . numbers and symbols 
• Characters can be enlarged and rotated to four orienta tions 
• Specia l printer mode outputs character da ta as-is 
• Uses commonly available hard fiber-tip pens 
• Maximum plot speed approxi mately 2 inches per second 
• 	 Built in sel f- test mode 

Only $1,395 

at Systems Fo rmulate Co rpo ration 

(plus shipping & handling) 


Call today for more information or to place your phone order: 
(415) 326-9100 • 39 Town & Country Vi llage. Palo Al to . CA 9430t . 
We hono1 Masll?t Ctrn1ge. Visa. c t1cck 01 money order {Cali torn1a res1den1s add 
6 5% sales ta•) 

Nov . 30, 1980 

Dear Sirs , 
I would like to correct a misleading statement in my 
article in COMPUTE, issue 7, entitled VISIBLE 
MEMORY PET PRINTER DUMP. I implied that 
only a single byte needed to be changed to dump a 
different BK block. (The LDA #VMORG on line 
1590). While this is strictly speaking correct, it 
assumes the existence of RAM in the region $AFF6 
-$AFFF. These are the last 9 bytes of a VM located 
at $9000. Since many VM users may not have RAM 
there, the simplest ' fix' is to go over the listing and 
change all the three byte commands ending in $AF 
to VMORG + $1F. For example, if your VM is 
located at $4000, change those $AF 's to $5F's. 

Also, in the data tables at the end of the listing, 
the assembler did not print out data bytes beyond 
three per line . The complete assembly listing should 

read ­

2170: 0397 FO CB AO 78 

2180: 039B 50 28 00 

2190: 039E 00 00 00 00 00 00 

2200: 03A4 80 06 35 lD 


To err is human , myself and COMPUTE! being no 

exception . The captions on the upper-left and lower 

right photographs on p .19 should be interchanged. 

The youngster to the left ofJim Butterfield is my 

son, Philip. 

Keep up the excellent work . 

Frank Covitz 

Deer Hill Rd . 

Lebanon , NJ 08833 © 


Keep Those Cards 

and Letters 


Coming 


COMPUTE! 

Needs You! 


Address articles. programming notes 

and comments to: 


The Editor 

COMPUTE! 


P.O. Box 5406 

Greensboro, NC 27403 
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Program Listings for COMPUTE 
Cursor control characters will appear in source listings 
as shown below: 

h=HOME fi=CLEAR SCREENI 


t=DOWN CURSOR T=UP CURSORI 


~=RIGHT CURSOR, ~=LEFT CURSOR 
~=REVERSE , r=REVERsE oFF 

Graphics (i.e. shifted) characters will appear as the 
unshifted alphanumeric character with an underline . 
This does not apply to the cursor control characters . 
The Spinwriter thimble doesn ' t have a backarrow 
symbol , so a "- " is used inst ead . 

The ''-,'' is used to indicate the beginning of a 
continuation line. It is also used to indicate the end 
of a line which ends with a space . This prevents any 
spaces from being hidden. © 



The 6502 Resource Magazine 

COMPUTEI PET•ATARl•APPLE 
• OSl•KIM•SYM•AIM 

My computer Is: PET _ _ APPLE __ ATARI __ OSI __ SYM __ KIM _ 
AIM __ Other __ (Specify) 

D Please en er my l year (12 issue) subscri 10 o COMPUTE 
0 e subscrip ion 
D Rene I su scri ion 

_ _ $16 00 (US. Moll Order Subscrrp ion) 
__$18.00 U.S Funds (Canadian Subscription) 

My Name. Address: 

Charge my Visa ____ MC ____ 

Number Expires __/ __/ __ 
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The 6502 Resource Magazine 

COMPUTEI PET•ATARl•APPLE 
• OSl•KIM•SYM•AIM 

My computer 11: PET _ _ APPLE __ ATARI __ OSI __ SYM _ _ KIM _ 
AIM __ Other __ (Specify) _________ ____ _ _ 

D Please en er my l year (12 issue) subscription o COMPUTE 

D ew subscrip!1on 

D Renewa l subscrip ion 


__$16 00 (U.S Mori Order Subscription) 
__$18 00 U.S Funds (Canadian Subscript ion) 

My Name. Address: 

Charge my Visa _____ MC _____ 

Number Expires __/ _ _ / __ 
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The Editor's Feedback: 
My computer 11: PET __ APPLE __ ATARI __ OSI __ SYM __ KIM _ 

AIM __ Other __ (Speclty) -------------- ­

My application is (check all that apply): 
__ Home/Personal __ Business __ Educational 
__ Industrial _ _ Other 
Comments: 


Content: 

Best Article This Issue (page # . title) 


Other suggestions: 

I 2 3 4 5 6 7 8 9 10 11 12 
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___________________________ _ 

Dear Micro Technology Unl1m1red: 

Please rush me rhe caralog of 6502 expansion and 

appl1car1on producrs. 


I have rhe following compurer( s)· 


O ld PET__, ew PE T__, AIM-65__. KIM- I__, SYM-1 __ 


Thank you for exped1r1ng . 


Sincerely. 

AME -----------------------­

STREET 

CITY/STATE/ZIP · -----------------­
CO/\IPUTE 8 

PROMINICO · PROMJNICO · PROMINICO · PROMINICO · PROMJNICO · PROMINICO · PROMINICO · PROMINICO 

XDOS ROM™-S97.5o for the new SORT ROMTM_s97,5o for the new 
CBM/PET computer and 2040 di k unit. CBM/PET computer. SORT ROM is a ver.rntile 
Sophisticated disk and printer support general purpose array-sorting utility giving 
package in ROMwhich greatly simplifies extremely fast sorting rates. 
di kette management. Comprehensive 
in !ruction manual included. 

Please end _______ XDOS ROM !IJ 97.50 + $2.50 s hipping~$_______ 

_______ SORT ROM iJ $97.50 + $2.50 shipping=$_______ 

TOTAL$ _______ 

ROM SOCKET: =Left ($8000) :J Cen tre (SAOOO) O Right ($9000) (B.C. Residents add 40/o tax.) 

.::::; Cheque - Money Order Ll Visa/Chargex No._________ Expiry Date ___ 

N~~E: 

ADDRESS:_________________________ 

CITY:_____________ STATE: ________ ZIP: ___ 
For completedescription see PIWMINICO 11dvertiseme11t i11 this issue or phone (604) 73 ·7811 

PROMINICO · PROMINICO · PROMINICO • PROMINICO · PROMINICO · PROMINICO · PROMINICO · PROMINICO 

Skyles Electric Works 


YES, I WANT MORE INFORMATION ABOUT: 
PET PERIPHERALS 

0 8. 16, 24 K byres o f PET Mem ory Expansi on Systems 

0 Full sized PET Keyboard wi th numeric pad 

0 PAL -40 (40 co lumn). PAL ·80 (80 co lumn) PET Printers 

PET PROGRAMMING AIDS 

0 BASIC PROGRAMMERS TOOLKIT 

0 MacroT eA 6502 Software Development System 

Name _________ ___ ____ _______ 

Address ______________________ 

City /State/ Z ip____________________ 

0 Please send name of local Skyles Elec tric Works dealer. 

http:ROM�-S97.5o
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Big Savings On Atari &PET! 
No Risk - No Deposit On 
Phone Orders - Shipped CALL NOW 
Same Day You Call - C.O.D. 
Or Credit Card (717) 323-7921 
Atari® 
SOOT" 16K 
Personal 
Computer 
List $1080 

Atari Periphera ls: 

400 8K .. .. . .... . ... . ....... . . . . . .. . . . $ 444 

4 1 O Recorder . . . . . . .. • . • . . . .. . . . . . . . . 59 
8 15 Disk . . .. ... .. .. ..... . . . ... . . . .. . . 1139 
810Disk ..... . . . .. .... ...•.. ... .. ... . 519 
822 Printer .. .... . . .... . .. .. ..... ... . . 349 
825 Printer . .. . . . . . . . .. .. . .. . . ... . . .. . 749 
830 Modem . ..... . .... .. . ....... .. . . . 149 
850 Interface Module . . .. . .. ... . . .. .. 169 

Atari®Accessories 

CX852 8K RAM.. .... . . . .... . . . . . . .. . . $ 89 
CX853 RAM . . . . . . . . . . . . . . . . . . . . . . . . . . 144 
CX70 Light Pen . . . . . . . . . . . • . . . . . . . . . . . 59 
CX30 Paddle. . .. .. ......... . . . ... . . . .. 17 
CX40 Joystick.. .. . . . . ....... . ..... . ... 17 
CX81 00 Blank Diskettes (5/box) . . . . . . 21 

Entertainment: 
CXL4004 Basketbal l. ..... • . ... . . . ... . $29 
CX4105 Blackjack.... .. . .. .. . .. ..... . 12 
CXL4009 Chess . . . . . . . . . . . . . . . . . . . . . . 29 
CXL401 1 Sta r Raiders' . . . . . . . . . . . . . . 44 
CX4111 Space Invaders .... . .. . . . . .. . 17 
CXL4006 Super Breakout' . . . . . . . . . . . 29 
CXL4010 3·D Tic· Tac· Toe . .. . . ... .. .. 29 
CXL4005 Video Easel"" . . . . . . . . . . . . . . 29 

Personal Interest & Developement 
CXL41 04 Maili ng List.. .. . . .. .. ... . . .. $16 
CX4107 Biorhythm. .. . . . . . . . . . . . . . . . . . 12 
CXL4007 Music Composer . ... . .... . . 44 
CX4110 Typing .... . . .. . ..... . .. ... ... 19 
CX4101 An Invi tation to 

Programming . . . . . . . . . . . . . . . . . . . . . . . 1 6 
Information & Communication: 

CXL4015 TeleLink ' . . ....... . . .. ...... 19 
Programming Languages: 

CXL4003 Assembler Edi tor . . ..... . . . . 45 
CXL4002 BASIC Computing Language . 45 

Program Cassettes: 
CX412 1 Energy Cza r· .. . . . . . ... . . .. . . $12 
CX4 108 Hangman ... . .. . ..... ... . .... 12 
CX4102 Kingdom· .. . .. . .... . ... .. .. . . 12 
CX4 112 States & Capitals . . . . .. . . . . . . 12 
CX41 14 European Countries & 

Capitals . .. . . . . .. . ... ... .. . ..... . 12 
Education: (Talk & Teach Courseware) 

CXL4001 Educa tion System 
Master .. .. .. . ... . . ..... . . ..... . . .. .. $20 

CX600 1 U.S. History. ..... ... ... . . .. .. 22 
CX6002 U.S. Government . . . . . . . . . . . . 22 
CX6003 Supervisory Skills. . ....... . . . 22 
CX6004 World Histo ry (Western) . . . . . 22 
CX600 5 Basic Sociology . . . . . . . . . . . . . 22 
CX6006 Counsel ing Proceedures . . . . 22 
CX6007 Princip les of Accounting ... . . 22 
CX6008 Physics. . . . . . . . . . . . . .. . . . . . . . 22 
CX6009 Great Classics ..... . . . ... . . .. 22 
CX601 O Business 

Communications .. . . .. ....... ... .. .. 22 

CX601 1 Basic Psychology . .. . .. .. .. .. 22 

CX6012 Effective Writ ing . .. . . . . . . . . . . 22 

CX6014 Principles of Economics .... . 22 

CX6015 Spelli ng. . . .... .. .. .. .... .. ... 22 

CX60 16 Basic Elect ricity .......... . . . 22 

CX60 17 Basic Algebra.......... . . .... 22 


Professional Applications: 
CX8102 Calculator .. . . .... . .......... $ 22 
CX4109 Graph It .. . ... ....... . .. . . . . . . 16 
CX4103 Stat istics . . .. . . . . . . . . • . . . . . . . 16 

Investment Analys is: 
CX8106 Bond Analysis . . .. . . .. .. . ... $ 19 
CX8107 Stock Analysis.. .. . .. . .... . . 1 9 
CX810 1 Stock Charting .. .... . . . . .. . 19 

(: commodore 
Commodore Computers: 
PET 2001 Professional Computer· 16N ........... . . •.... .... S 825 

32N .. . .... ....... ... .... 1070 
CBM 2001 Business Computer· 16B ........... . . . ... ... ..... . 825 

32B. ....... ... .. ... . ....... 1070 
CBM 8000 Business Computer · 8016 . . . . . . . . . . .. . . . . . . . . . . . 1240 

8032 ··· ········ · ······ · ···· 1480 

Commodore Peripherals: 
CBM 202 2 Printer .... ... .. .... . ......... . . . ......... . ..... $ 655 
CBM 2023 Printer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 575 
CBM 2040 Dual Drive Floppy Disk . . . . . . .. . . . . . . . . . . . . . . .. . . 1070 
CBM 8050 Dual Drive Floppy Disk . . . . . . . . . . . . . . . . . . . . . . . . . . . 1396 
CBM C2N Cassette Drive. ............ ... .......... .. ........ . 85 
CBM Modem ................ .. .. . . . ...... . ... ... . . . ...... . . ... · 360 
CBM Voice Synlhesizer ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360 

Cables: 
PET to IEEE Cabl e ...................... . . . .............. . .... S 36 

IEEE to IEEE Cable . .. ............ . ... .. . . . ...... . ...... . .. · · · · 45 


Software 
Professional Software Inc. 
Word Pro 2 (40 col.) ... . ........ .. ..... . ..... . .... . . . .... S 80 

Word Pro 3 (40 co l.).. ... .... .... ............ . ..... . ...... 160 

Word Pro 4 (80 col.)... . ... . . . . .. . . . . • . . . . . . . . . . . . . . . . . . . . 245 


Personal Software, Inc. 

Visicalc · Apple . . ... ... ........... . . . ......... . . ... . ..... S122 

Atari . .. ... . ...... . . . . .. ..... .. . . .. .... ... .... 163 

PET ..... . .. . .. . .... .. ............. . .. .... ... . . 163 


Desktop Plan· Apple .................... . . . .. . ..... 80 
CCA Dala · Apple .. . . .. . . . . . . . .. . . . . . . . . . . . .. .. . . . . . .. . . 80 

Texas Instrument s: 

Texas Instruments· 	RF Modulator . ..... . ...... .. . . .. .. . S 64 

Console ..... . . . . . . . . . . . . . . . . . . • . . . . 499 


Call For Radio Shack Prices! 

Computer Mai l Order 

To Order: SO 1 East Thi rd St. 
Phone Orders invited. Or send cashiers check or money order_. Equ ipment sh ipped UPS 
collect. Pennsylvan ia residents add 6"u sales tax. Equipmenl 1s sub1ect to price change Williamsport, PA 17701 
and availability without not ice. (71 7) 323-7921 



The Great 

American Solution 


Machine. 

Meet Commodore. The busi­

ness computer that's providing 
solutions for more than 100,000 
people all over the world . Built 
by one of the pioneers in office 
machines. With a reputation for 
quality that can only come from 
vertical integration of the total 
manufacturing process . Commo­
dore builds, not assembles. 

Compare Commodore's word 
and data processing capabilities 
with computers costing twice or 
even three times as much . You'll 
see why so many small busi­
nesses are turning to Commodore 
for solutions to problems as var­
ied as these: 
D A car leasing company's cus­
tomers were terminating too early 
for account profitability. Solu­
tion: A 16K Commodore. It 
analyzes cash flow on over UOO 
accounts, identifies those for 
early penalties, and even writes 
up lease contracts. Commodore 
paid for itself within weeks. 
D A law firm needed a high 
quality, easy-to-use, affordable 
word processing system. 
Solution: Commodore plus 
its WordPro software pack­

age. At a $6,000 savings . 
D A gasoline retailer needed to 
inventory, order and set prices; 
determine Federal and state 
income taxes; and comply with 
Federal pricing and allocation 
regulations. All done daily, 
weekly, monthly and yearly. 
Solution: Commodore. It keeps 
his business on track-and Uncl e 
Sam off his back. 
D A paint and wallpaper store 
had to inventory over 600 expen­
sive wallpaper lines for 
profitability, monitor distributor 
sales, set and track salesmen's 
goals, and help the customer 
select the right size, pattern and 
quantity. Solution: Two 32K 

Commodore com­
puters, floppy 

disk and 
printer. 
Commodore 
does it all-

and account­
ing, too. 

In applica­
tions like 

these, 

and many more, Commodore 
solves the problems that stand in 
the way of increased profitability. 
Commodore can provide the solu­
tion in your Great American bus­
iness, too . Find out more by call­
ing or writing any of Commo­
dore's District Sales Offices . 
COSTA MESA, CA 2955 N. Air­
way Avenue 92626. (714) 979-6307. 
SANTA CLARA, CA 3330 Scott 
Boulevard 95051. (408) 727-1130. 
DECATUR, GA 5360 Snapfinger 
Woods Drive 30035. (404) 987-3311. 
BENSENVILLE, IL 790 Maple 
Lane 60106 . (3U) 595-5990 . 
NORRISTOWN, PA 
950 Rittenhouse Road 19401. 
(215) 666-7950. 

DALLAS, TX 4350 Beltwood 

Parkway South 75234. 

(214) 387-0006. 

Commodore Business Machines, 
Inc., Computer Sales Division, 
Valley Forge Corporate Center. 
950 Ritten- I( : house Road , Norristown , 1 

1 

PA 19401. 
1 

L_ - ­
comm odore 
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