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COMPUTE!'s Book Corner 
Back Issues: 
COMPUTE! January. 1981. Issue 8 . . . ... . . .. ... $2.50 D 
COMPUTE! February. 1981. Issue 9 . . . . .... . .. . $2.50 D 
COMPUTE! March. 1981, Issue 10 . . . ...... ... .$2.50 D 

For The Single Board Computer Owners: 
(KIM, SYM, AIM, OSI) 

COMPUTE II, #2 .. ... . . ..... . ..... . . . $2.00 0  

Miscellaneous:  
Best of the PET Gazette ...... . .. ... . .. . .. $10.00 D  
(Note .. .an o ld anthology primarily for old ROM.  
8K original PETs.) 

Collected PET User Notes (7 issues) ... .. .. $10.00 D 
(Above note applies) 
Collected 6502 User Notes (17 issues) .... $20.00 D 
(Specifica lly for Single-Board Computer Owners) 

Ordering Information: 
Address orders to: 
Compute's Book Corner 
P.O. Box 5406 
Greensboro. NC 27403 USA 

Payment, in US funds. required with order. 'Master Charge/ 
VISA accepted. All items subject to availability. Please add 
the following amount(s) for shipping / handling: 
US S2.00 (UPS or mail) • Canada S2.00 (mail) 
Foreign Air Mail SS.00 

IEEE-488 BUS 
SYSTEM BUILDING BLOCKS 
For Commodore PET/ CBM and other computers ... 

TNW-2000 

TNW-1000 Serial Interface: $129 

TNW-2000 Serial Interface: $229 

TNW-2320 Dual Serial Interface: $369 
' 1''" t :, nr•,..1 t '1 J r lus RS ;? 2 con1rol t1ne s 

TNW-103 Telephone Modem: $389 
,;1,,;1 ,, J:  .. .qh OAA 

.,g,w1 d' u<os1•u1P[T,noa 1c1mrna1 
IUse '" r \ ·2000, T\l\\ 2320, or T W 103) 

SWAP: .\J:ov.- s c 01 up 10 8 rograms in PE T 
PLUS w ost nooulJr corrpuu·rs memo'y a once Run em 1 any oroer 
a1s 1t s prm:crs Pl :: PAN: A. sav 1sh1.df 'J e·eclrO"l1C ma11 crog·a 

So? "" V 1031 

SOFTW'ARE 

Write or call for Information today: 

TNW Corporation  
3351 Hancock Stree t  
San Diego CA 9211 0  

(714) 225-1040 

EPROM PROGRAMMER 

llltRoa A .- ,... ., • No fuss just plug 
.. in an do your own 

EPROMS. ..._ 
.  PROGRAM 

COPY 
VERIFY 

Program you own single 5V supply 
EPROMS like 2716, 2532 . Plugs 
directly into PET/ CBM. Nothing else 
to buy completely assembled and 
tested including software. $195.00 
ALSO EPROMS  2716 $12.50 Each 

2532 - $28.00 Each 

SHIPPING - ADD $5.00  
MAJ  

7951 No. 4 Road, Richmond, B.C. 
Canada, V6Y 2T4 
Telephone (604) 273-3651 

S E LECT· A · ROM 

SELECT - A - ROM 
For the Commodore PETICBM 

With one rotary switch select 1 to 6 separate 
ROMS or EPROMS, without damaging your 
computer board or rom pins. Now you can 
use 
Wordpro, Toolkit, Visicale, Eproms 
as 2716's or 2532's etc . 

Assembled ____ $80.00  
Kit $45.00  

ROM SWITCH 
A switch between old basic 2.0 and new 4.0 
basic ROMS . Now you can utilize your 
computer with new and old software. 

$125.00 

VISA ORDERS - PHONE 
(604) 273-3651 - JOHN (604) 273-3416 - JOHN 

(604) 325-1122 - STAN 
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40:::1 IF GT$)"Z"ORGT$(" "At-WGT$·C>CHR$( 13 ) 
ANDGT$<>CHR$(20)THEN4030 

4EC5 t·~L=t·JL+1 
4040 IF GT$=CHR$(20)0RGT$=CHR$(13)THEN4106 
4045 IFGT$= 11 "THEt·lPRHff " " _; :F.:ETUF.:t·l 
4050 PRINTGT$ ; : JN$=IN$+GT$ 
4060 IF NL=LTTHEN41 00 
4070 GOT04[120
4100 IF GT$<>CHR$(20)THEN4150 
4105 IF LEN ( IN$ )(2THEN4120 
411~) F'RIHT" 111" .; :t·lL=t·JL-2 : rn$=LEFT$(rn$ .. 

LEN <IN$)-1) =GOT04020 
4120 IFLEN(IN$)=0THENNL=NL-1 :GOT04020 
41 :::0 PR ItH II 111 11 

_; : NL=NL-2: It-~$= II II : GOT0402[1
4150 IFGT$=CH!?$ ( 1'.;:) THENPF.:ItH" " 
4160 F.:ETUF.:t·l 
5000 DATRADCN6DS65I69K7DL79P61071Q75 
501 0 DATAANDN2DS25I29K3 DL39P21031Q35 
5020 DATAASLH0AN0ES06K1EQ16 
5030 DATABCCJ90 , BCSJB0 , BEQJF0 
5060 DATABITN2CS24 
5070 DATABMIJ30,BNEJD0 , BPLJ10,BRKG00 
5110 DATABVCJ50 ,BVSJ70,CLCG18 ,CLDGD8 
5150 DATACLIG58, CLVGB8 
5170 DATRCMPNCDSC5IC9KDDLD9PC10D1QD5 
5180 DATACPXNECSE4IE0 
5190 DATACPYNCCSC4 IC0 
5200 DATADECNCESC6KDEQD6 
5210 DATADEXGCA , DEYG88 
5230 DATAEORN4DS45I49K5DL59P41051Q55 
5240 DRTRINCNEESE6KFEQF6 
5250 DRTAINXGE8,INYGC8 
5270 DATRJMPN4CM6C 
52E:0 DATAJSF.:t·l20 
5290 DATRLDANADSA5IR9KBDLB9PA10B1 QB5 
5300 DATALDXNAESA6IR2LBERB6 
5310 DATALDYNACSA4IA0KBCQB4 
5320 DATALSRH4RN4ES46K5EQ56 
53'.;:0 DRTRNOPGEA 
5340 DATAORAN0DS05I09K1DL19P01011Q15 
5350 DATAPHAG48 , PHPG08 , PLAG68 , PLPG28 
5390 DATAROLH2AN2ES26K3EQ36 
5400 DATARORH6AN6ES66K7EQ76 
5410 DATARTIG40,RTSG60
5430 DATASBCNEDSE5IE9KFDLF9PE10F1QF5 
5440 DATASECG38 ,SEDGF8 ,SEIG78 
5470 DATASTAN8DS85K9DL99P81091Q95 
5480 DATASTXN8ES86R96 
5490 DATASTYN8CS84Q94
5500 DATATAXGAA , TAYGA8 , TSXGBA, TXAG8A 
5510 DATATXSG9A,TYAG98 
6f100 AD=O 
6f105 17J.$=LEFT$ C:OP$ , 1): IFG!$="$"0RG!$="(~"0R

O:: RSC (Q$))64RNDASC(Q$ )(91 )THEN6030 
6010 IFASC(Q$ ))47RNDASCCQ$) ( 58THEN6030 
6~20 OP$=RIGHTSCOP$ , LEN (OP$ )-1) :GoT06000 
6530 Q$=RIGHT$COP$,1):Q1=ASCCQ$):JF(Q1

) 47ANDQ1{58 )0R(Q1)64RNDQ1 <9 1)THEN6050 
60'.::5 IFQ$="+"THEt·l6f150 
6040 OP$=LEFT$ COP$,LEN<OP$)-1):GOT06030
605(1 IFRIGHT$ (0P$ ..2)= II' ::-::"THEt·KIP$= 

LEFT$ ( 0P$ ,LEN<OP:t)-2 )
6052 IFF.: IGHT$ (OP$ ' 2) =" .• 'r' 11 THEt·lOP$= 

LEFT$ COP$ , LEN COP$)-2 ) 

COMMODORE 

COMMODOl~E 


COMMODOI E 


• 	 Z.E.P. is pleased to announce immediate 
availability of integra ted bus iness prog rams 
(16) for all Commodore drives . Sixteen ( 16) 
programs will process any small business 
accounting needs. 

• 	 We have recommended business softwa re 
programs for Commodore systems (8050. 
4040. 2040). Most pr ivate firms in the Un ited 
States need th is totally integrated appl cation 
software. Call us today. 

• 	 Available for all types of businesses and you 
can own the programs. 

• 	 All prog rams are written in microsoft basic 
which employs the "relative file " disk 
operat ing system by task. Totally 
integrated ! ! 

• 	 8050 disk drive parameters (2 diskett e") 
General Ledger Accounts ... 

90 System Selected 11.ccounts 
65 User Des ignated Accounts 

Account s Receivable ...... . 1044 Accoun ts 
Accounl s Payable . . . . . . . . . 174 Accoun ts 
Inventory Items . . ... . . . . . .4440 Items 
Payrol l . . . . . . . . . . . . . . . . . . 87 Employees 
Depreciable Assets . . . . . . . . 56 Acccunts 
Individua l Notes and Loans . . 56 Acccun ts 
Other Program Pans 

• 	 Totally supported nat iona lly-guaranteed sup· 
port in writ ing w ith exclusive dealer 
agreements. 

• 	 Unconditional guarantee for your te rritory. You 
can own the programs. Call us today (404) 
289-2265 or (404) 289-1596 

Zcziglar alactronlc product) 
COMPUTER SUPPLIES 

3661 Calumet Road • Decatur, Geor~1 ia 30034 
Phone (404) 289·2265 



June. 1981. Issue 13. COMPUTE! 127 

6053 IFF.:IGHT$ (0f'$ , 1)=" ) "THH40P$=LEFT$(0P$ ..LEN COF'$ )-1 ) 
6~:155 IFLEFT$ ( OP$, 1)=" $" THEt~t·4$=0P$ :GOSUB7000 :NUMBER=V :GOT06100 
6060 IFLEFT$ ( OP$" 1) =II;.~ II THENt·4$=0P$ :GOSUB8000 :NUMBER='.,.' :GOT06100 
6070 IFASC CLEFT$COP$, 1))(58THENNUMBER=VAL COP:t) :GOT06100 
6075 IFRIGHT$ (0F'$ , 1)="+"THH4AD=AD+1 :OP$=LEFT$ COP$, LEt~ ( Of'$ ) -1 ): GOT06075 
6080 FORN1=1TOM2 : IFS$ CW1 )=0P$THENNUMBER=V CW1 ) :W1=999 
6£19~:1 NE~<nJ1 : Ini 1=M2+1 THENPF.: It-ff 11 ::-Ut·mEF I NED S'r'MBOL ERROR 11 

: GOT02:<::1t:1 
6100 NU=NU+RD :RETURN 
7000 IFLEFT$ ( N$" 1)=II $ 11 THEt·4N$=R I GHT$ ( N$ ·' LEt~ ( t·4$ )-1 )
7010 V=0 : IFLEN (N$)=4THEN7030
7(120 t~$=LEFT$ ( II 0~30£1" , 4-LEt·4(t·4$) ) +1~$ 
7030 FORR2=1T04 :D:t=MID$ ( N$ , R2 .. 1) :TV=RSC (D$) -48 : IFTV) 9THENTV=TV-7 
7040 V=TVt16tC4-R2 ) +V : NEXTR2 :RETURN 
:30(n3 IFLEFT$0·4$ .. 1)=";·~ 11 THENt·4$=RIGHT$0~$, LEN0·4$)-1)
8010 V=0 :FORZ=LEN CN$)T01STEP-1:V=V+VAL CMID$ ( N$ , Z.. 1))*2 t ( LEN CN$)-Z ): NEXTZ 
8£12(1 RETUF~N 
9000 FD=INT CN/ 4096) :N= CN/ 4096-FD)*4096 :SD=INT CN/ 256 ): N= CN/ 256-SD>*256 
9010 TD=INTCN/ 16 ): N=INT CC N/ 16-TD)*16 ): R$=MID$(H:t .. FD+1 , 1) +MID$ CH$ ,SD+1 .. 1) 
9020 R$=R$+MID$(H$ , TD+1 .. 1)+MID$ CH$ .. N+1 .. 1>: RETURN 

111110000 IFA$ (T)=" "THEt~OC$= : LB$="" :GOT010100 
10005 LI C: 1>=0 :LI C2)=0:LI C3) =0 :LI=0 
10€110 FOF.:F.:2= 1TOLEN ( A$ (T) ) : I FM ID$ ( A$ (T) ·' F.:2·' 1) =II II THEt~L I=LI +1 :LI (LI ) =F.:2 
10020 NEXTR2 =IFL! (3 )=0THENLI (3) =R2-1 
10030 LB$=LEFT$ ( A$ (T) ,Ll ( 1)): QC$=MID$ CA$ CT>.. LI ( 1) +1 .. LI (2) -LI C1))
10040 OP$=RIGHT$ CA$ (T) ,. Ll (3 )-LIC2 ) +1 )
10£150 I FLB$= II II THEt-4LB$= II II : GOTO 10070 
10060 LB$=LEFT$CLB$ ,. LEN CLB$ )-1 )
10070 OC$=LEFT$COC$ .. LEN COC$ )-1 ) 

111110£180 IFOP$=" 11 THEt~OP$= : GOTOHH0t1 
10090 OP$=RIGHT$ COP$ .. LEN COP$ )-1 ) 
10100 RETURN C 

JUST PLUG IT IN 
• No soldering • No messy wires 

SOFTWARE 
SELECTABLE 
1. Software select one of two 

operating systems. 
(BASIC 2.0 I BASIC 4.0) 

2. Software select utility ROMs 
at conflicting addresses. 

$125°0 {U.S.) 
($150.00 Canadian) 

Add $3.00 shipping to all 
points outside Canada. 

~ Master Charge and I 1£ I 
~ VISA accepted. 
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Machine 
Language: 
H!lS!dashing 
Toronto. Canada 
Te hniques for uncra ·hing a PET/CB M sy tern 
were outlined in COMPUTE! i sue 1. It' worth while 
going over it again. 

The term "crash" ound noi ; but in fact, a 
computer ystem that crashe goe utte rly silent. lt 
no longer re pond to the keyboard and can't be 
controlled. A crash can be corrected by turning the 
power off and on, but in doing so you will lose the 
contents of RAM memory. Not only will you lo e 
your program, but it will be much hard r to inves­
tigate wh the era h happened. 

Three Types Of Uncrash 
There are three ways of getting our machin out 
ofa rah: oft reset, fl and Res t line. Ir om­
mend the Reset lin method for r asons that wi ll 
become visible later. 

A soft reset system involves planting a program 
in the interrupt system which will check the R NI 
STOP key, or a selected combination of keys at 
periodic imervals. If it finds the R NI TOP ke 1s 
pres ed, the interrupt routine automatically 
the main program to a fixed restart point. 

An NMI reset has a hardware configuration 
that causes a signal recei d on the rI ( on 
Maskable Int rrupt) line t send the processor to a 
fixed restart point. It require no program just a 
setting of the NM I vector address to point at the 
desired re tart location. 

Both of the above methods dep nd upon the 
int rrupt y tern being able to funct ion proper! . 
Theres a chss of crash that leave th intei-rupt 
completely out of action; in this case ne ither the 
soft reset nor the NMI reset will work. Additionally 
Original R M PET · don't upport NMI re et. 

The R set line method inv I es s nding a 
signa l on the processo1"s Re et line, o f cour . With 
many processors you are given a button or ke to 
pr s · to cause this; the proce sor wi ll then a k you 
what you want to do: Machine language or Basic? 
In ome cases the Re et k i too accessible and 
user must learn how to get back to their program 
after they have pre sed the button accidentall y. 

On the PET, you are supplied with no button 
for Re et· and even after you arrang to connect it 
yourself, you hav a · cond problem to olve: how 
to stop Basic from going into cold start and wiping 
memory. This problem cannot be ompletel 

solved for Original R M PET , but can done on 
mor r cent terns. We' ll giv details o thi later. 

Types of crash 
I~ you lead a harm d life, your program will run 
without fault and you'll never need un rashing 
~ethod . If ou're er y lucky, our pro rams wi ll 
give wrong answer but will run without crashing. 
Most mortal programmers, however, w1·ite machine 
language program that era h once in a wh ile. The 
era h s c~n b broad! divided into fou r categories: 
Break, T ight Loop, X2, and Battered Basic. 

Break is not a true crash, since you don't lose 
control of the .te~. \.\:hen you r machin language 
program goe wild, It ventually tumble· into a 
location that contain zero - which is r ad as a 
Brea.kin truction. The proce r flips into the 
morntor and you re aved. On early PET ys tem 
that have no built-in monitor, y u're lik ely to see 
an ?IN\ ALI QU TITY rror. Eitl1 r way, yo u 
hav miraculou lye aped disast r. 

Tight Loop era hes are ituation where the 
ma~hine lan~uage P.rogram gets into a loop from 
which there 1 no exit. This ma be a cod ing error 
on our pan; or the prngram might ha ·e branched 
to ntirely th wrong place and have go1t nit elf 
locked up ther . You can usuall y get oul f this 
type of crash with a oft reset tern or an N '11 
reset. 

X2 crashes are th tough ones. The processor 
ha n ounter d an Op Cod which end - in binar 
00 I 0, or 2 in h xadecimal and it ' not A2 which i 
a legitimate LDX command. The micr processor 
goe into an int rnal "race' condition: it will cease 
to ex cute cod and will ignore all inte1 rupts. 

eith r soft re e t nor Ml wi ll help here,. in e 
both are ba ed n interrupts. The only thing that 
works i Re et' a nd in the PET, Reset causes Ba ic 
cold start; and Basic cold tart auses m mory to be 
wiped ; and wip d memory caus s programmer to 
gna h the ir t eth and tear their hair ut. For all 
PETs except tho e fitt d with Origina l R I 
there is a better way; it 's called the Reser line 
method. 
Batte1- d Basi may b a side is u , bu t can b 
anno ing if ou don't understand it. Basi cannot 
work unless a number of locations, mo: lly in zero 
page, contain the right values . Your pr gram may 
ha e hanged ome of these locations - indeed , 
you may have deliberately wapped out parts of 
zero page to give yourself working spa ·e. If so, you 
can get back to the Machine Languag Ion it r but 
it would be unreasonable to expect Basic to work. 
That' often a ll right, since you'll be d oing your 
debugging work large! in the lachi ne Language 
Monitorand\on'tne dBasi .Justb ureyou 
know abo ut this potential prob! m, sot a t you 
won't be disturbed b ' Basie's inabilit to function. 
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PET l APPLE II USERS 

TINY PASCAL 
Plua + 

GRAPHICS ~ 
The TINY Pa.seal System 1ums your APPLE II or F>ET micro Into a 1&-bl1 P-machlne. 
You too can learn the language that 1, slated to become lhe succesaor to BASIC. 
TINY Pa.seal offers !he following: 

• LINE EDITOR to CrNll , modlty and maintain IOUt'CI 
• COMPILER to produce P-code, the HHmbl1 lanoau999 ol the P-m.c:hlne 
• INTERPRETER to uecute the compll.cS P<:ode (haa TRACE) 
• 	StNClur9d programm.ct con1ln.1ct1 : CASE-OF·ELSE, WHILE·OO, IF·THEN· 

ELSE, REPEAT·UNTIL, FOR·TO/DOWNTO·DO, BEOIN·ENO, llEll, CONST, 
VAR ARRAY 

Our new TINY Pa.seal PLUS+ provides grap:-ilcs and other builtin luncllons: 
GRAPHICS, PLOT, POINT, TEXT. INKEY, ABS ANO SOR. The PET version sup· 
ports double densl1y plottlng on 40 column screen giving 80 • 50 plot poslllons. 
The APPLE II version support s LORES and lor ROM APPLESOFT ownera the 
HIRES graphics plus 01her l111ures wl1h' COLOR, HGRAPHICS. HCOLOR, 
HPLOT. POL and TONE. For thoaa who do no! requ ire gr,a:>hiu cap.at>llill11, )'Ou 
may stlll order our original Tiny Pasc.J p1ckage. 

PET BASIC 4.0 version also avallable 

TIN Y PHcal PLUS .,. GRAPH ICS VERSION· 
PET 32K NEW Roms cassette ...... . . . ... ... ... . .. . ... . s.55 
PET J2K NEW Roms dlskelle . . ..... .. .... .. .......... . . S50 
APPLE II 32K/'8K wlOOS 3.2 or 3.3 .... . ... . .. . .. . ...... . S50 

TINY Puc.al HOH-ORAPHICS VERSIOHS­
PET t 6KJJ2K NEW Roms casse lte....... ........ . ... . . SAO 
Pt:T 16K/32K NEW Roms diskette ... . ... ... . .... .. .... S3S 
APPLE II w/ROM Applesott 32K w/OOS........ ... . . ... $.35 
APPLE II w/RAM Applesolt 48K w/00$.. . . . .. . . . ... . ,,. s.3!J 

USER's M1nu1l (relund1ble with software crder) . ... .. . .. S10 
6!J02 Assembly Listing of INTEAPRETER-graphlca . ...... S25 
6!J02.Assembly Listing of INTERPRETER-non graphics .. S2Q 

n1u-- ... u s -CA-".&.0&- 0--."Wt0ot-•ot~~~ 
....-- • • ..9!-0..9J_ W~~·~4 ... tllfe- lu 0-0.-. IC 
oe91..s .... n.1 SOU1C1 0..°'62 

• 
VIS4' 

INTERACTIVE GRAPH ICS/GAME LANGUAGE 

FOR THE PET/CBM 
V I GIL i s an exc11ing new l nteracllve language t o r y our 

PET t CBM m i cro VIGIL V i deo 1n 1er1ctlve G am e 

ln t erpre 1l ve Language • ' ' an easy to learn graph ics and 

game language thal l ets you Qu i ckly cre11e l n l eracllv e 

appllcat lons. 


• 	 More lhan 60 powerfu l commands perm11 you to easily manipulate graphic s 
ltgures on ine screen 

• 	 Double densi ty graphics give you 80 X 50 p lol pos11 lons on your 40 column 

PET ICBM 


• 	 Large number display capab1l1ty , access 10 two even t 11mers and lone generation 
{i f you have OK I speaker) 

• 	 Load and save your VIGIL programs 10 cassetle 

• 	 Nine 1n1erac1 lve programs demons1ra1e lhe power of VIGIL · Breakout. 
SoaceWa1,An11Aircral1 . U.F.O . SpaceBaltle. Concentrahon, Maze . Kaleidoscope 
& For1 une 

• 	 Comprehens ive user ' s manual w i th complele list i ngs o f 

enc losed programs 


VIGIL comes o n casselle. ready to run on any AO column 

PETICBM m jcro w l lh al leas1 SK ol memory . Spec i ly AOM-se1 

when o rder i ng . 6502 l i sting ol the VI GI L Interpreter 

availab le separately 


US A Canada Foreign 

VIGIL for PET/CBM on CASSETTE (wlnine programs). S35 ......... S40 

VIGIL User's Mannual (retundable with software).•. S10 ........ S12 

VIGIL ln1erpre1er listing t6502 Assembly language) S25 ....... SJO 

PET MACHINE LANGUAGE GUIDE . .. S8 ......... $10 


~·_.._.1... 

• 
~ .ABACUS SOFTWAREj1""n:u:11 P. 0 . Box 7211llllliiiH! Grand Rap ids. Michigan 495 10 

Prices include postage M1ch1gan res1den1s Include 4•0 sales tax. Orders must be 
preoa td 01 via bankcard (Mastercard . VISA . Eurocard . Access. etc,) Include card 
number and eKp1tat lon dale. 

!Cl 1981 by Roy Wamwnghl 
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For PET/CBM Upgrade and subsequent 
ROMs, the following locations are often needed to 
sustain Basic: 

13-15 String descriptor pointers 
28-29 Start of Basic pointer 
34-35 Limit of Basic memory pointer 
50 Garbage yardstick 
51 Jump op code (4C) 
65 Floating accumulator overflow 
70-87 CHRGET subroutine 
0400 Basic start (00) 

On other machines, the equivalent locations can be 
found . You·may wish to note their contents in case 
you ever need to fix up a sick Basic. 

The Reset line Method 
This is good for Upgrade and subsequent ROM 
systems on PET/CBM. The basic method is: set the 
Diagnostic Sense line to ground, then place a 
momentary ground on the Reset line. The system 
will awake in the Machine Language Monitor, but 
the Stack Pointer is set at 01 , which means trouble 
unless you use a special procedure. Type a semicol­
on and press the RETURN key. This seems to do 
nothing but give you an empty line, but it's impor­
tant. Now go back and change the Stack Pointer 
(the value under SP) from 0 I to FA and press 
RETURN. Your machine is now cleanly in the 
Machine Language Monitor. You may also return 
to Basic if Basic is still in working order. 

There are two hardware connections you need 
to make for Reset Line uncrashing. If you're not 
technicall y oriented, yo u might ask your dealer to 
hook up the buttons for you. On the original PET 
hardware (edge connector on the right hand edge 
of the board), the Reset line is pin 27 of the memory 
expansion connector and the diagnostic sense pin 
is pin 5 of the parallel user port. On newer PET 
hardware (memory expansion pin connector at the 
right of the board) the Reset line is available on 
pin J4-22 of the front pin connector, and the 
Diagnostic line at both pin J9-20 of the rear pin 
connector as well as on pin 5 of the parallel user 
port. 

Whether you hook it up yourself, have a 
friend or dealer do it for you, or buy a commercial 
product, you'll find a Reset line uncrasher to be 
well worth-while . If you never make mistakes, you 
won 't need one, of course. 

Summary 
It's good to be able to re-awaken a dead machine. 
It gives you the chance to pick through memory to 
find where the fatal error might have occured; or 
even to restart your program, implanting Break 
instructions at crucial points to pin down the 
problem. 

Original ROM PETs can't be revived in many 
cases; if you do much machine language work 
you' ll be wise to upgrade your ROM set. Newer 
PETs need only a little hardware and a procedure 

which you can learn, and you' ll be able to uncrash 
in almost all cases. 

Whatever machine you use, remember that 
Basic may not survive a serious crash. Be prepared 
to use your Machine Language Monitor for most 
of your testing and debugging. 

Beginning programmers often fe I a sense of 
dread when their machine goes dead. There's no 
need. Crashes are part of the game. Learning how 
to come cleanly out of them - and pin them down 
- can be part of the fun of programming. @ 

Notes On The 
Pet SAVE 
Command 
Louis F. Sander 
Pittsburgh. PA 
You can SA VE several copies of a program by 
using a FOR ... NEXT loop. Giving the di1·ect 
mode command: 

FOR I= 1 TO 3 : SA VE "SPACEWARS" : NEXT 

will SAVE three consecutive copies of PACE­
W ARS without further action from you . The same 
method also works in program mode. 1f' you're 
developing a prog1·am and want to make periodic 
backup copies, put these two lines into the 
program: 

63998 END 
63999 FOR I= I TO 3 : SA VE "PROGRAM NAME": 

NEXT 

When you're ready to make backup copies, just get 
into direct mode and enter GOTO 63999, and 
you'll get three copies. Line 63999 hast he highest 
line number allowed by BASIC, insuri ng that the 
automatic save routine keeps away from the rest or 
your program. Line 63998 keeps your program 
from inadvertently SAVEing itself. 

You have great flexibility in naming a program 
you are about to SA VE. You can give it the name it 
had when it was LOADed, or you can give it a 
completely new name. Or you can SAVE it with no 
name at all. The name of a program to be SA VEcl 
can appear within quotes, or as a string variable: 

FOR I= 1 TO 3 : A$ = "PROGRAM # " + STR$(1): 
SAVE A$ : NEXT 

will SAVE your prngram three times, under tl~e 
names PROGRAM #l , PROGRAM # 2 and 
PROGRAM # 3. 

You can also use a FOR ... NEXT loop to 
VERIFY multi pie copies of the same program, 
SAVEd as described above : 

FOR I= I TO 3 : VERIFY : NEXT 
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viii make PET do the job without further instruc­
tions from you. If a VERIFY ERROR occurs, 
however, the loop will abort and PET will return to 
the READY state. 

Be extremely careful about your RECORD 
button when you are SAVEing and VERIFYing, 
especially when these a1·e done under program 
control. Trying to SAVE without the RECORD 
button will leave your tape exactly as it was before 
the SAVE, and trying to VERIFY with the RECORD 
button depressed will erase the tape. Remember ­
PET can't tell the difference between its cassette 
recorder buttons. It only knows " '.hether one or 
more of them are down, and it can't tell which ones 
or how many you've pushed. 

Like most other BASIC commands and state­
ments, SA VE can be abbreviated. The proper 
abbreviation is 'Sa', which prints on the screen as 
'S(spade)' ifyour PET is in graphics mode. Similarly, 
VERIFY can be abbreviated as 'Ve', and LOAD as 
'Lo'. The abbreviated forms work exactly like the 
fully-spelled ones, but they are easier to type. © 

Product Review: 

The Optimized 
Data Systems 
PH-0012114 
RAM Adapter 
David C. Swaim 
Marietta. GA 
I turned on my PET 2001-8 one day, loaded a 
program and typed RUN. The computer went into 
never-neve1· land leaving me with no option but 
turning it off and back on. When I did this I got 
the"*** COMMODORE BASIC ***"but only 
2612 bytes free. I had a bad RAM ch ip. If you own 
an "original" PET 2001-8 and recently had a RAM 
chip go bad you already know the next part of the 
story. The 2001-8 PET uses the 6550 RAM chips. 
These ch ips are out of production and if you can 
locate one you will pay a premium price for it. 
Eventually you will not be able to get one at any 
price. Just when 1 was feeling like my computing 
days we1·e over I discovered Optimized Data 
Systems (P.O. Box 59.5, Placentia California 92607). 
These fellows make a hand y adapter which allows 
you to replace yo ur 6550 RAMs with the more 
available (and cheaper) 2114 RAMs. Their PH-00 I 
2114 RAM Adapter allows you to replace up to 4 K 
of memory one chip at a time so you can keep 

using your good 6550 RAMs. This was obviously 
just what I needed. 

Being impatient and knowing only that they 
made an adapter I decided to call them (area code 
714996-3201, don't call collect). The person I 
talked to was very helpful and explained what they 
made. You can get the RAM adapter in various 
stages of readiness. The PHB-001 is a bare double­
sided printed circuit board and sells for $8.95 (add 
$1 .50 postage and handling to all prices, California 
residents add sales tax) . You supply all the other 
parts. The other parts needed are two 22 pin wire­
wrap sockets, a 74LS139 dual decoder, two 0.1 uf 
capacitors and 2 l l 4s and sockets. If you think you 
might have trouble finding these parts the PHK-001 
at $13.95 contains all the parts to make the adapter 
with two 2114 sockets. The PHK-OOIS at $16.95 is 
the complete kit including eight sockets for your 
2 l 14s. If you are not adept at soldering miniature 
PC boards (the lands on the adapter board are 
p1·etty close together) I recommend the assembled 
and tested PH-OOlS adapter at $22.95. The 2114 
RAMs are extra on all of the above . I only needed 
one so that's all I got. I ordered the assembled 
version plus one 2114 RAM over the phone Monday 
afternoon (phone charge card orders only). On 
Thursday I received the adapter in the mail. I can 
only say that shipment was prompt. The adapter 
itself was in a sealed plastic bag. The 21I4, which I 
almost threw away with the packing, was pressed 
onto a small piece of conductive foam and was 
loose in the packing material. They included a self 
addressed stamped post card requesting an honest 
response to the product on which I suggested they 
at least put the 2114s in a plastic bag in the future. 

Installation of the adapter is simple. First you 
remove the last two 6550 RAMs from the main PC 
board on the PET. These are inserted into the 22 
pin sockets on the adapter board. These two 
sockets are wire-wrap sockets and they plug directly 
into the now empty sockets on the PET. Then 
when any 6550 RAM in the top 4K goes bad simply 
unplug it and plug a 2114 into the corresponding 
socket on the adapter board (a diagram is provided). 
With two of these adapter boards the entire SK of 
memory can be replaced with 2 l I 4s . 

The user instructions that come with the PH­
00 I are pretty thorough with adequate warnings 
on avoiding static electricity while handling the 
RAMs. The only problem I had was figuring out 
which way the 2I 14 went onto the circuit boa rd. 
After studying the parts layout diagram 1 was able 
to figure it out. The last page of the directions 
gives a very detailed description of how the adapter 
works and suggests the possibility of using the PH­
001 as a 4K memory expansion (Hmm....... ). 

The materials and workmanship on the PH­
00 l are excellent and the peace of mind is well 
worth the small price. © 
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Discovering Pet ug 

John BlackburnTape File Names London, UK 

There is a bug in the machin language ta pe SAVE 

David R.Heise 
Chapel Hill, NC 
A PET BA I program can open a data file on 
tape without knowing the file name. Th 
statement: 

OPEN 1,1 

causes the PET to search the tape and open the 
fir t file it encounter . 

The PET get th file ' name, but the informa­
tion is not pro\ id d to the program. The file name 
is read from tape and stored in the tape buffer 
when the open statement is executed. It stays there 
until an I PUT or GET statement is executed for 
the file . 

The program belO\\ demonstrates a procedur 
for retrieving the unknown file name and storing it 
in a BASIC string that can be used as desired. 

The program it e lf also is of inter st. It amo­
matically transfers data file on a tape over to a 
di k, retaining the original file names. (Names are 
truncated to 16 characters if necessary since 16 is 
the maximum for disk file names.) The program 
conti nues tran f rring file until you press the 
STOP key. 
100 REM MAKE A STRING THE FIRST VARIABLE IN THE PROGRAM 
110 AA$="" 
120 REM FIND OUT WERE IT IS DEFINED 
130 X=PEEK(42)+256*PEEK(43) 
140 REM REDEFINE IT SO IT REFERS 

TO CELLS IN FIRST TAPE BUFFER 
150 POKE X+3,127:POKE X+4,2:POKE X+2,16 
160 : 
170 REM PAUSE FOR USER 
180 PRINT 
"PRESS A KEY WHEN READY TO TRANSFER TAPE FILES TO DISK" 

190 GET A$:IF A$="" THEN 190 
200 : 
210 REM GET THE NEXT TAPE FILE 
220 OPEN 1,1 
230 REM AA$ HAS ITS NAME PLUS 

BLANKS SPACING OUT TO 16 CHARACTERS 
240 PRINT AA$ 
250 REM REMOVE THE BLANKS 
260 FOR I:16 TO 1 STEP -1 
270 IF MID$(AA$,I,1)=" "THEN NEXT I 
280 C$=LEFT$(AA$,I) 
290 I=l :NEXT I 
300 REM OPEN THE DISK ERROR CHANNEL 
310 CLOSE 15:0PEN 15,8,15 
320 REM OPEN THE DISK DATA FILE 
330 OPEN 2,8,5,"0:"+C$+",S,W" 
340 REM CHECK FOR PROBLEMS 
350 INPUT#15,A$,B$,C$,D$ :IF A$<>"00" THEN PRINT B$:STOP 
360 REM GET A DATUM FROM THE TAPE FILE 
370 GETl1 ,A$ 
380 REM IF THE TAPE FILE IS DONE, 

CLOSE THE READ AND WRITE FILES AND REPEAT 
390 IF (ST):64 THEN CLOSE 1:CLOSE 2:GOTO 220 
400 REM OTHERWISE BUILD THE DISK FILE 
410 PRINT82,A$; 
420 GOTO 370 © 

routine which on ly appl ies to 32K mach ines. I first 
discovered this when saving a self-reloca ting 
program which automatically packs its lf into the 
top of memory. When loaded, it didn 't ru n. It 
turns out that the byte at $7FFF get cor rupted . 

I spent a lot of time trying to find out what I 
was doing wrong. Finally, I decided tha t there 's 
on ly one thing to do at a time like thi . o I did it. 

Jim replies , "The problem is at $FC:O to 

$FCOB in 4 .0 systems; the high bit of the tape >Hite 
address (in C7 and CS) is used a a fl a2; to signa l 
end-of-write ... with the result that LD. $CS, BPL 
WRITEBYTE drops through one byte ea rl y and 
th byte at $7FFF gets confu ed with the heck um 
byte ." 

So if ou're writing this o n of p rogram, put 
in a dummy byte at the end, so avoiding $7FFF. 

If you've got one and it gives trou ble, set top­
of-memory to $7FFF before you load it (in ·read of 
leaving it a t $SOOO as at power-up) . Then save it 
aga in the easy way. All your SYS commands will be 
one byte lower, but doubtless the screen will inform 
you of the changes. © 
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Ava ilable for $6 .95 • .75 pos tage . Michigan rcs1drnts please 

include 4% state sal~ tax . VISA and Master charge cards 

accepte d - give card number and expira tio n da t . Ouantity 

d iscounts are available. 

·~11~1:::u · \ ABACUS SOFTWARE 
11· 11·&•. ,·1·111 , P. 0. Box 7211 
1 I1 h •. 1 Grand Rcirii ds, M1ch 1oa 11 49510 



133 June, 1981. Issue 13. 	 COMPUTE! 

Review: 

Machine 
Language 
Utility-Pac 
(PET ROM) 
Competitive Software 
21650 Maple Glen Drive 
Edwardsburg, Mi 49112 
$79.95 
Harvey B.Herman 
Greensboro, NC 

PETs with version 2.0 (upgrade) and version 4 .0 
ROMs have a built-in machine language monitor. 
It, however , is fa irly primitive and many people 
have felt the need fo r enhancemen t. Use r's groups 
have distr ibuted a prog ram by Jim Butterfield 
(among others) called Supermo n. The p rogram 
adds about seven more commands (e .g. disassemble 
and hunt) to the original monitor. It must be 
loaded fro m tape, a time consuming p rocedure if 
o ne is sans di k. Furthermore, it takes up valuable 
RAM space. Plugging in the 4K ROM from Com­
petitive Software (specify 2.0 or 4.0 ROM and 
$9000 or $AOOO as a starting location) gives an 
additional 34 commands and no waiting fo r tape to 
load. I was impressed wi th all they we re able to fiL 
into a 4 K ROM. 

There was no trouble installing the ROM 
($AOOO in my version) as the instructions are quite 
explicit. A simple SYS call enables and jumps to the 
moni tor. I tried a representati ve sample of the 
commands listed below and they all worked. A few 
act exactly like Supermon, but I said the ROM 
includes many additional commands. It really is 
convenient to have the routines always at the 
read y, especiall y if you do n't have a disk . Even if 
you do the re a re extra disk support commands 
(like the wedge) which the company has fitted into 
the remaining free space on the ROM , after the 
monitor. I think the Utility-Pac ROM should be 
se riously considered by PET machine language 
hackers who have the need for a comprehensive 
monitor. 
COMMODORE MONITOR COMMANDS 

. G GO RUN 

.L LOAD FROM TAPE 

. M MEMORY DISPLAY 

.R REGISTER DISPLAY 
·• S SAVE TO TAPE OR DISK 
.X EXIT TO BASIC 

MACHINE LANGUAGE UTILITY-PRC 1.2R COMMANDS 

.A SIMPLE ASSEMBLER 

.B BREAK SET 

.C COMPARE MEMORY 

.D DISASSEMBLER 
•F FAST TYPE 
.H HUNT MEMORY 
.I INTEGRATE MEMORY 
.N NEW LOCATER 
,Q QUICK TRACE 
.T TRANSFER MEMORY 
• W WALK CODE 
.P PRINTER MODE ON 
.0 PRINTER MODE OFF 
.V VIDEO SCREEN DUMP TO PRINTER 
• Z RELOCATE 
.$ HEX TO DECIMAL (4 DIGIT HEX) 
.# DECIMAL TO HEX (4 DIGIT HEX)
.) DECIMAL TO HEX & ASCII <2 DIGIT HEX)
.< HEX TO DECIMAL & ASCII (2 DIGIT HEX) 
.t ASCII TO DECIMAL & HEX <2 DIGIT HEX)·* AUTO REPEAT ON OR OFF 
• + PLUS 
• MINUS 
.@JUMPS TO USER PROGRAM LOCATION 1 
.\ <BACKSLASH) JUMPS TO USER PROGRAM LOCATION 2 

USE SHIFTED CHARACTERS FOR THE FOLLOWING COMMANDS 

.F FILL MEMORY 

.A AND 

.O OR 
•E EXCLUS I l/E OR 
.C l'S COMPLIMENT 
• I INVERSE +/­
•N HO COMPARE TO HEX 
.V ENHANCED VIDEO SCREEN DUMP TO PRINTER 
•M MEMORY TEST 

Additional Commands from BASIC 
REV PRINT: Lists programs to printer in UPPER AND 
LOWERCASE 
DOS: Allows easy WEDGE commands to operate disk system 
SCREEN DUMP: Dumps screen to printer automatically 
ENHANCED SCREEN DUMP: Dumps enhanced Video 
Image to printer! 
RE-NEW: Restores program if you accidentally wipe it out 
AUTO-CURSOR: Allows automatic repeating of all keys 
DISK APPEND: Allows merging of disk files 
REV SCREEN: Reverses display on screen 
DISPLAY: Displays memory locations in operation © 

GIVE YOUR COMMODORE PET/CBM RS232 COMMUNICATIONS CAPABILITIES 

1 	TE300 !Program and cable) . . . . . . . . . . . . . . ..... . . . . . . ...... 5150 
TIL level RS232 Tenninal Emulator: upper/lower case. escape. delete, and split 
communications speeds: 50-600 baud receive. 50-2400 baud transmit 

2 	TE300-FTC !Program and cable) . . . . . . . . . . . , . , ... . . .... ..• , . . 5220 
same as TE300 plus extended f ile transfer capabilities i. e. send files from PET disk 
to computer and back 

3 RS232 Printer !Program and cable) . . . . .. . . . . . . .. . . . . . ... .. . . .. S 75 
print any sequential or WordPro file: up to 4800 baud 

4 RS232 Program Printer !Program and cable) . . . , .... . . . . , •. . .... S 75 
format and pnnt BASIC programs: up to 4800 baud 

5 TIL-RS232C !Hardware mterfacel . . . . . . . . . . . . . . . . . . . . • . . .... 5100 
convert TIL level signals to RS232C levels 

6 PET-SELECTRIC Printer !Program and cablel . ....... . .. ... ... . ... 5125 
same as RS232 Printerplus ASCII to EBCDIC conversions, also aut o-underscore: 
134.5 baud: requires item 5 

7 PET-SELECTRI C Program Printer !Program and cablel ... ... . . ... . . . . 5125 
same as RS232 Program Pnnter plus ASCII to EBCDIC conversions: 134.5 baud: 
requires item 5 

N.B . all programs come on diskettes 

PH.D. Associates Inc. 107 Fordwlch Cm. 

Rexdole, Ont. M9W 2T6 C•n•d• !4161742-6425 
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The Single 
Board 6502 
Eric Rehnke 
KIM Is Dead!!! 
Long Live KIM!!! 
A few minutes ago, I confirmed the rumor that 
Commodore is no longer producing the KIM-I. 
The person I spoke with at Commodore didn't 
offer any reason for the decision so one must 
assume that other high priority projects lik VIC 
and PET needed the produ tion capacity and 
1-esources that were being allocated to support 
KIM. 

While I can fully under tand this move, that 
doesn 't make it easier to accept. I cut my computer 
eye teeth on KIM and still us this remarkable 
system for all of my work (my Apple and PET are 
gone now). Of all the 6502 ingle board computers, 
KIM still is the favorite CPU in my disk based 
system. 

If you feel about KIM as I do, please bow your 
head and observe a moment or two of silence. 

New Chips From MOS Technology 
In my last column I mentioned some of the recent 
developments in the 6500 fami ly coming from 
Rockwell. Since they were of the single chip com­
puter variety, they were probably of limited interest 
to most of you hobbyists and designer of small 
quantity cu tom ystems. 

Well, if you're done cry ing in your soymi lk, I 
have some good news for you. It seems that the 
folks at MOS Technology have also been busy with 
some developments of their own to enhance the 
6500 famil y. Three new members of the fami ly, a 
new CPU, and two I/O ports, are being introduced 
(or will be introduced shortly). The new CPU is 
designated the 6508 and features a built-in 8 bit 
I/O port, 256 byte of RA 1 as well as th 16 addre s 
and 8 data lines necessary for full 64K expan ion. 
The 6508 has been designed for multiprocessing 
as evidenced by the tri-state address bus and the 
need for an external two-phase clock. 

One of the new I/O ports is the 6523 which 
contains three -bit I/O ports. These ports operate 
in a similar fash ion to those on the earli r 6530's. 
That is, they have no automatic handshaking 
capability and are used as simple I/O ports. Of 

course, each of the 24 I/O lines on the 6523 is 
individually programmable. 

The 6525 is the other new I/O port. It is 
similar to the 6523 except that the 65:25 has an 
additional operating mode available giving it a 
rather powerful capability. Depending on the 
mode selected , the 6525 can provide 24 individually 
programmable I/O lines or 16 I/O lines, 2 handshake 
lines and 5 priority interrupt inputs//! How's that for 
capability? nd the priority interrupt operation is 
fully automatic. 

The only thing that disappointed e about 
these new chips was the lack of a hard ware interval 
timer. I would be will ing to give up som of the 
addressing space (who uses 65K of memory in a 
small controller anyway?) or even 50 or so bytes of 
RAM to have an interval timer in the CPU chip. 
(Maybe I'd better quit crying in my soym ilk.) 

Anyway, here are the pinouts for 1he new 
devices: 

RES 
0 1IN 
IRQ 
AEC 
VDD 
Ao 
A1 
At 
A, 
A. 
A5 
A6 
A1 
As 
A9 
Aio 
A11 
A12 
A,, 
vss 

6508 

1 40 
2 39 
3 38 
4 37 
5 36 
6 35 
7 34 
8 33 
9 32 

10 31 
11 30 
12 29 
13 28 
14 27 
15 26 
16 25 
17 24 
18 23 
19 22 
20 21 

0rIN 
R/W 
DBu 
DB1 
DB1 
DB 1 
DB 1 
DBs 
DB 
DB1 
Po 
p, 
P2 
p, 
p. 
p5 
P6 
p, 
A u 
A .. 

If l get a chance to play with ome of th se devices 
in the near future, perhaps I'll pres m some 
simple circuits. 

Another ignificant bit of inform tion I'm 
sure you'll be interested in i the fact th t MOS 
Technology is working on a CMOS v rsion of the 
6502 and is planning to introduce a complete 
fam il y of CMOS microprocessor devices. The 
factory is fairly tight-l ipped about just what sort of 
devices will be included in their CMOi;i line, but 
aid it wou ld b a complete family. (T me, that 

means CP , I/O, RA 1 and ROM/EPROM .) Oh 
well .. . time will tell. 

Get more information on the 6508. 6523, and 



- AIM 65 ­
P/N QTY 1·9 From Seawell Microsystems 
A65·1 AIM-05 w/1 KRAM $399 
A65-4 AIMw/4K RAM $439 
A65·A Assembler ROM s 85 
A65·B BASIC ROMS S100 
A6S-PL PU6S ROMS S125 
A65·F FORTH ROMS $150 

SPECIALS 

A65·4AB AIM·65 w/4K RAM, Assembler & BASIC .. . ... . ..... $599 


A65·4B AIM-65 w/4K RAM, BASIC ........ . .. ... . . ....... $529 


Power Supplies (AIM-65 Compatible, Industrial Quality Open Frame) 

PRS3 +5V at 3A, + 24V at 1 A wlmtg hardware, cord, etc $ 75 
PRS4 + SV al 2A. + 24V al .SA w/mlg ha rdware, cord. etc $ 60 
PASS +5V at 2A, + 24V at .SA, ± 12V 10 ± 15V al .4A s 75 
PRS6 + 5V at 3A, + 24V at .SA, + 12V at 2A s 85 

From The Enclosure's Group 
ENCi AIM-05 case s 45 
ENClA AIM-65 case w/space lor one expansion bd s 50 

Cases With Power Supplies (for ENC1A Add $5) 
ENC3 ENCi w/PRS3 mounted inside $125 
ENC4 E Cl w/PRS4 mounted inside $110 
ENC5 E Cl w/PRSS mounted inside $125 
ENC6 ENCl w/PRS6 mounted inside $135 

From Optimal Technology 
ADC I AID eight channels, DIA 2 channels, requires ± 12v 

lo ± 15V at 100 MA & 2-1/0 Ports from AIM -6522 $126 
w/Cable for AIM-65 $150 

From The Computerist 
MCP1 Mother Plus™ Dual 44 pin mother card & card cage. fully 

buffered, S expansion slots underneath the AIM S150 
MEBt -2 DRAM Plus™ 32K RAM , 16K PROM sockets, 2-6522 1/0 chip 

and programmer for SV EPROMS 16K RAM $325 
32K RAM $395 

PTC1 Proto Plus II™ Prototype card same size as KIM-1, MEBl-2, 
VIB 1 (Bare Bd $60) assembled $ 75 

VIB1 Video Plus™ bd with 128 char, 12S user char. up 10 4K 
display RAM . light pen and ASCII keybd interface S325 

CBLl CABLEforMEB1·2. VIB1 . PTC1 S 25 

MCP2 Lill ie Bulfered Mother™ Single 44 pin (K IM-4 style) mother 
card. Has on bd SV regulator for AIM-6S, 4 expansion slots. 
Rou tes A&E signals 10 dupl icates on sides with 4K RAM $199 

MEB2 SEA 16™ 16K stat ic RAM bd takes 2114L with regulators and 
address switches 5250 

MEB2-3 CMOS RAM , reallime clock. EPROM bd, up lo SK RAM . 
16K EPROM. (w/1kCMOS. 7K NMOS) $395 

PGR2 Programmer for SV EPROMS with ROM firmware. regulators, 
low force sockets. up 10 S EPROMS slmullaneously, can 
execute after programming $299 

P102 Parallel f/0 bd with 4-B522 's $260 
PTC2 Proto/Blank™ Prototype card that fits MCP2 S 49 
PTC2A Proto/Pop TM with regu lator. decoders. switches S 99 
FDC2 Floppy disk con"troller bd & DOS, up to fours · drives, double 

sided. double density (DD/OS) $425 
SBC2 SBC/CPU card, 9K RAM, 18K EPROM, 3 serial ports, 1 

parallel por t. audio tape interface $495 

From Micro Technology Unlimited (MTU) 
DAC3 S bit DAC bd $ 49 
FDC3 Floppy disk controller bd & DOS, up lo four 8 • drives. double 

sided. double density , 16K DRAM , Boot PROM $595 
MCP3 Card fi le w/4 slot expansion mother bd w/keybd brackets $ 85 
MEB3-2 Banker Board™, low power. 32K DRAM $450 
Pl03 24K PROM, 4-8 b11 l/O ports w/RS-232 port 10 4SOO bps. PROM 

Prog rammer. 5295 
VIB3 SK DRAM bd. low power. w/composite video out in 200 lines 

320 dot/l ine format $240 
PTC3 Prototype Bd w/regulators $ 42 
MPS3 AIM-65 Power Supply w/12V for MTU Bds. can drive 

one S • disk drive. $ 65 
CBL3 Cable for MEB3-2, VIB3, FDC3 s 25 

All MTU Software Available For These Products 

Miscellaneous 
TPT3 Approved Thermal Paper Tape, 3/16S' rolls $7.50 
MEM6 612114 RAM Chips S 45 
CAS 1 Audio Casse11e Recorder s 40 
CAS t-1 CAS1 w/cable $ 65 
2716 16KSV EPROM S 10 
2S32 32K 5V EPROM S 35 
A65-P Printer S 70 
A6S-DM Display Module-DL1416 S 30 
FOOS OUME Data Trak 8, DD/OS Disk Drive/up to 1 Megabyte $650 
FDBC-1 Cable set for 1 drive w/AC cord S 50 
FDBC-2 Cable se t for 2 drives w/AC cords S 65 
MONl g· composi te video monitor w/SO char line resolution . 

Requ ires 12V DC only at.BA $125 

All AIM-65 Spare Parts Are Available 

All " Mlcroflex" Products Available 


COMING SOON! 

AIM·65/40 w/32K RAM· $1995 


ASSEMBLED & TESTED SYSTEMS 

We have been specia lizing in assembled and tested systems made from the above items for over 2 
yea rs. Normally, the price will be the tota l of the items, plus $5 for handling; shipping is ext ra on all 
COD 's or invoiced orders. Please call or write for exact prices or if questions arise. Six month war­
ranty on all systems. 

Mail Check or Money Order to : 

Educational Computer Division 
Higher quanti ties quoted upon request, COD's accepted, ship­ EXCERTINCORPORATEDping will be added. Add $5 for shipping, insurance, and handling 
on prepaid orders. Minnesota residents add 4% sales tax. 

• SALESPrices subjec t to change without notice. P.O Box 8600 • SERVICE 
• INSTALLATION White Bear Lake, MN 5511 O 

April 1, 1981 • CONSULTING (612) 426-4114 
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vss 
PAO 
PAI 
PA2 
PA3 
PA4 
PA5 
PA6 
PA7 
PBO 
PBl 
PB2 
PB3 
PB4 
PB5 
PB6 
PB7 
cs 
WRITE 
VDD 

6523/6525 
DB71 40 
DB6 

3 38 
2 39 

DB5 
DB4 

5 36 
4 37 

DB3 
DB26 35 
DBI7 34 
DBO8 33 
PC79 32 
PC6 

11 30 
IO 31 

PC5 
PC4 

13 29 
12 29 

PC3 
PC2 

15 26 
14 28 

PCl 
PCO16 25 
RSO17 24 
RSI 

19 22 
18 23 

RS2 
RST20 21 

6525 from MOS Technology, 950 Rittenhouse Rd. 
Norri town, PA 19403 (215) 666-7950. 

H re' a list of some application notes that a re 
avai lable from MO Technology: 
Applications 
Brief# 

I 

2 
3 

4 

5 

6 
7 

9 

11 

12 

Title 
Octal Bus Transceiver, Our 
Equivalent Asynchronous 
Two-Way Communicator, 
TTL-CMOS Compatible 

MPS 6525 Versus MC682 l/8255 
Handling The 'RDY' Line In 
6500CPU's 
MPS6520 Versus MC6820/ 
MC6821 
Dual Processor Configuration 
With The MPS6508 
6551 Versus 6850 
Memory Expansion With The 
6508 
MPS 6508-An Active CPU 
During Block DMA 

MPS6508-Handling Vectored 
Interrupts 
MPS6525-A Two In One Deal 

They can be obtained from MOS Technology (950 
Rittenhouse Rd. , Norristown, PA 19403) 

Modem Update 
Almost there ... but not quite. If you read my 
column in the June/July 1980 issue of Compute II, 
you are aware of my interest in modems. Quite 
frankly , I have been searching for the "perfect" 
mod m. Here are my requir men ts. 
l. Under $300. 
2. Direct connection to phone line w/FCC approved 
interface. 
3. Has capability for autodial/autoan wer under 
computer control. 
4. Originate/Answer mode can be set by computer. 
5. Communicates at 300 baud. 
6. Interfaces easily with my computer (probably 
through an RS232 port). 

Whil at the 6th West Coast Com put r Faire, I did 
find one that met all th requir ments except for 
number 4. This modem is called the icroconnec­
tion and is made by The Microperiph ra l Corp. 
(264315lstPla e N.E. Redmond WA 9 052 206­
881 -7544). T h fact that the Original I nswer 
mod i only manually ettabl from a witch on 
the front panel and not by th compu ter takes it 
off my list. (Editor's 1 ote ... picky, picky. RCL) But 
this doesn t mean you have to take it off your Ii t. 

The rea on I wa nt thi feature i for a pos ·ibl 
auto mated store and fo rward y tern \\'he re another 
computer call my computer for am s age for yet 
another computer somewhere else. Without the 
ability of my c mput r to set the mode unde1· 
soft\ are contr·ol, omeone \.vould have t manuall y 
set the switch to Answer while the sy t m i wa iting 
for a call , or to Originate wh n the y tem is r ady 
to make a call to the other computer. If you don't 
need this featur then the Mi roconn ction could 
be considered fo r your application. (Editor's Note ... 

ow I under land. R CL) 
trangely enough a I wa writin J this article, 

the latest issue of Electronic Design ( p ril 16, 
198 l ) reached my d k. In it wa an anicle on how 
to build a 300 ba ud modem (with ALL m require­
ments) from s ratch using som pr a sembled 
filter module from rmete k (1308 Bo rregas 
Ave., Sunny ale, CA 94086). These m d ules are 
used in the D. . Haye Micromodem which i 
ava ilable for th Apple II or th S-1 00 bu . 

I f it turn out that I can 't find a commercial I 
a a ilable modem that meets all my req ire mems I 
may have to build it fro m scratch . My rule of 
thumb on building things from cratch i - IF 
IT' VAILABLE D 'TB ILD IT. If I figure 
all the time in olved in chasing around for pa rts 
and the time it takes to actuall y build ~111d debug 
the project, I come out WAY ahead if I j ust spend 
the extra buck and I t someone else do all the 
hard work. 

Come to think of it, I ma be able LO lODIF\ 
the Microconnection to suit my need~. Hm mmm .... 

Real Time Clock Subroutine 
I wrote this ubroutin a few ears ago ju t as an 
exercise and thought you might like to see it. 

As opposed to the more conventional straight 
line coding of real time clock , this one uses a loop 
to increment each valu and check it aga inst the 
limit. Five z ro pag locations are r uired Lo hold 
the time and they must be proper! initialized 
prior to use. Keep in mind that this is just a S B­
RO TINE. The complete real time pe rating 
system must be written which u e RT LK a the 
clock update routine. 

Can you write one that is shorter?? If so , send 
it in and it may be published . How about one that's 
shorter AND faster? 
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VAK-1 MOTHERBOARD 


We also carry: 

SYM-1 $229°0 

AIM-65 w/1 K 389°0 

AIM-65 w/4K 439°0 

We also do custom 
hardware and soft­
ware for the 6502 
microprocessor 

PRICE: $139°0 

Call or write for 
shipping charges 
and our complete 
catalog. 

The VAK-1 was specifically designed for use with the Kl M-1 , SYM-1 and the Al M 65 Microcomputer Systems. 
' The VAK-1 uses the KIM-4* Bus Structure, because it is the only popular Multi-Sourced bus whose expansion 
boards were designed specifically for the 6502 Microprocessor. 

SPECIFICATIONS: 

• 	 Complete with rigid CARD-CAGE 

• 	 Assembled (except for card-cage). Burned in and tested. 

• 	 All IC's are in sockets 

• 	 Fully buffered address and data bus 

• 	 Uses the KIM-4* Bus (both electrical Pin-out and card size) for expansion board slots 

• 	 Provides 8 slots for expansion boards on 1" centers to allow for wire-wrap boards 

• 	 Designed for use with a Regulated Power Supply (such as our VAK-EPS) but has provisions for adding 

regulators for use with an unregulated power supply. 


• 	 Provides separate jacks for one audio-cassette, TTY and Power Supply. 

• 	 Board size: 14.5 in. Long x 11.5 in. Wide x 8 in. High 

• 	 Power requirements; 5V.DC @ 0.2 Amps. 

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

2951 W. Fairmount Avenue 
Phoenix, AZ 85017 
(602) 265-7564 
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HD E ASSEMBLER F<EV 2 .2 

LINE:J ADDR OBJECT 

01 - 0005 2000 
01 - 0010 2000 
01 - 0015 2 000 
01 - 0020 :moo 
01 - 0025 2000 
01-0030 :moo 
01-0035 2000 
01 - 0040 2 000 
01 - 0045 :moo 
() 1--0050 2000 
01 - 0055 2000 
01-0060 2000 
01 -0065 2000 
01 - 0070 :moo 
01 - 0075 200 0 
01 - 0080 200 0 
01 - 00!35 :moo 
01 ·- 0090 20 00 
01 - 0095 2000 
01-0100 2000 
01 - 0105 2000 
01 -·011.0 200 0 
Ol. -- 0115 :moo 
01-0120 2000 
01-0125 2000 
01 - 0130 2000 
01 -0135 2000 
O'L - 01.40 200 0 
01 - 0145 OOEO 
01 - 0150 OOE5 
01.--0155 OOE5 
01--0160 2000 F8 
01 - 0165 2001 A~' 04 
01 - 0170 2003 
0:1. -- 0 :L 75 2 003 l.8 
01 - 0 :L BO 200 4 B::'i EO 
01 -0 185 2006 69 Ol. 
01 - 0190 2 008 95 EO 
01 -- 0195 200A D[I l.7 20 
() 1-- 0200 :won DO 07 
01 -- 0205 200F A"l 00 
01 - 0210 20l.1 95 EO 
01 - 021.5 201.3 CA 
01 -- 0220 201. 4 l () ED 
01 - 0225 2016 60 
01 - 0230 2017 
01 - 0235 2 017 99 
() l - 023~) 20l.B 2 4 
0 :L - 023~3 2019 60 
O:L -· 0235 201A 60 
0:1.--0235 2 01B 15 
0 :1. - 02 40 201.C 

EF<RORS = 0000 

END OF ASSE MBLY 201B 
:ASM 

LABEL SOURCE PAGE 0001 

;6502 REALTIME CLOCK SUBROUTINE 
;WRITTEN BY E REHNKE 12r31r77 
;THE IDEA COMES FROM BYTE MAG 
;Nov. 77 P. 50 . IT WAS CONVERTED 
;FRO M A 6800 PROGRAM JUST TO SEE 
;HOW EASY IT BE TO DO. 

;THIS ROUTINE IS SETUP TO USE 
;THE HARDWARE FROM BYTEr NOV.77 
;p, 72 AND CONSISTS OF THE 60 HZ, 
;LINE FREQ, DIVIDED DOWN AND 
;PROPER LY CONDITIONED TO FORM A 
;TTL COMPATIBLE 15 HZ, CLOCK WHI CH 
;IS APPLIED TO THE INTERRUPT INPUT 
;oN KIM . 

;T HE FOLLOWING ZPAGE CLOCK REGS 
;MUST BE INITIALIZED TO THE 
;CORRECT TIME PRIOR TO STARTING 
;THE REAL TIME CLOCK. 
;THEY ARE AS FOLLOWS: 

SOOEO= DAYS COUNTER 
$00E1= HOURS COUNTER 
$00E2= MI NUTES COU NT ER 
SOOE3= SECONDS COUNTER 
SOOE4= FRACTIONAL COUNTER 

*='l»E O 
CLKREG *=*+5 

*== $20 00 
CLOCK SEO ; woRK IN THE DECIMAL MODE 

LDX :1'$4 ; INITIAL OFFSET 

CKLDOF' CLC 
LDA CLKREGrX HJET THE TIME.,, 
ADC t!l»1 ; oo A DECIMAL I NCREMEN T .•• 
STA CLKREG r X ;AND PUT IT BACK. 
CMP TABL.ErX ;rHECK IT AGAINST THE LIMIT . 
BNE f~ETl.JF<N ;NOT YETT THEN LEAVE. 
L.DA t~;o ;I F so, CLEAR THAT REG I STE R. 
STA CLKREGrX 
DEX 
IWL CKLOOP 
RTS 

TABLE .BYTE $99rS24 r$ 60r$60rS15 

FINISH ,END 

© 
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BOX 120 
ALLAMUCHY, N.J. 07820 
201-362-6574inc. 

HUDSON DIGITAL ELECTRONICS INC. 

ANNOUNCING THE HOE OMNIDISK 65/8 


Now, you can "plug in" the latest in a success­
ful series of flexible disk systems developed by 
HOE for the KIM , SYM and AIM microcomputers. 
The OMNIDISK 65/8 is a complete system , 
using 8 inch soft sectored diskettes with a 
formatted (IBM Standard) capacity of 256K. Of 
course , a disk formatting function is included 
as are system support ing ut ilities for file 
renam ing , disk packing , copy (dual systems) 
and others . 

TED , a full featured , line oriented editor is 
standard in KIM and SYM based versions to 
get you up and running on your project in a 
hurry. The AIM version uses the on-board 
editor. With the OMNI DISK 65/8 you can con­

centrate on your problem , the disk supports 
you all the way. 

OMNIDISK 65/8 is available in an attractive 
walnut wood cabinet , or unpackaged for OEM 
applicati ons in dual and single drive configura­
tions . The H DE disk controller is a state-of-the­
art 4 112'' by 6112'' card electronically compatible 
with the 44-pin KIM-4 bus structure . The con­
troller and disk-driver are designed to operate 
with the popular Shugart 801-R and compatible 
devices. 

The OEM single drive is $1195, the dual , $1895 
and the dual in the walnut cabine ~. $2200. 
Price is another reason to step up to the proven 
quality of an HOE system . 

HOE PRODUCTS- BUILT TO BE USED WITH CONFIDENCE 

AVAILABLE DIRECT OR FROM THESE FINE DEALERS: 


JOHNSON COMPUT ER ARCSCO PLAINSMAN MICROSY TEMS LONE STAR ELECTRONICS PERRY PERIPHERALS Box 523 P 0 Box '1 3 Box I 7 I 2 Box '188 Med ina. Ohio 111125 Audul .011 Pa I . 11 07 Auburn . Ala '.l 830 P 0 Box 92'1Manchaca. Texas 786522 6 · 725·'1560 2 1 5 -1.3 -90~'.' 800- 13-87211 6 2·28 2-3570 Miller Place. NY. 11 76,1 

516·7'1'1 ·61162 
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Aim User Input 
And Output 
Joel Swank 
Rockaway, OR 
AIM 65 is Rockwell's entry into the SBC (Single 
Board omput r) market. It pr ide many 
advan ed feature not u ually found in inexp n 1 e 
systems. Among these is the capabi lity for devic 
independent I/O. Along with thi is the capability 
for the u er to add his own I/Ode ice or devi es. 
The AIM user manual devote Lhree pages to this 
featur . The information her i accurate but 
insufficient. Since I have recently interfaced a disk 
system to my AIM via the user 110 function, I have 
had the opportunity to investigat thi feature 
thorough! . 

Wheneve1· the AIM firmware receives a 
command requiring input or output, it calls a 
routine to determine which device to use. Two 
routine are u ed for this purpo e: WHERE! for 
input and WHEREO f r output. WHERE! and 
WHEREO prompt th user for the d vice to b 
used. The user enters a one character device code: 
'P' for the printer, 'T' for tape, etc. The WHERE 
routine then sets a flag in memory (INFLG or 
OUTFLG). Th elect d de ic then becomes the 
active input device (AID) or th active utput 
device (AOD). Subsequ ml the AIM input or 
output routine checks INFLG or OUTFLG and 
calls the appropriate input or output routine for 
the chosen device. When the user choo e the ' ' 
code an indire tjump i performed to a vector on 
page one . There is a vector for user input and one 
for user output. These vector must be set to point 
to the I/O dri ers for the user de ice. The user 
routine is called once from Th WHERE subroutine 
to perform initialization for th device a nd once 
from the input or output routine for each character 
to be processed . So that the user routines can 
distinguish between a call for initialization and a 
call for 110 the carry flag of the proc ssor statu 
register is clear for a ca ll for initialization and t 
for a call for I/0. Also the output routine must pull 
the character to be output from the stack. The user 
routines return to the AIM monitor via an RTS 
(ReTurn from Subroutine) instruction . The above 
is all explained in the AIM manual. There are a 
few other important considerations though. 

The manual does not mention the fact that the 
user routines must preserve the contents of the 
registers. The input routine mu t pre er e X and 
Y, and the output routine must preserve X, Y, and 
A. The AIM monitor provides two subroutines for 
saving the X and Y registers on the stack and 

937A 
93?A 
937A 
937A 
937A 

937A 801D 
937C 209EEB 
937F 20F797 
9382 D038
9384 20E69A 
9387 A015
9389 A900 
9388 91F8 
938D 201298 
9390 8017 
9392 206198 
9395 20ACE8 
9398 60 

9399 
9399 68 
939A C9FF 
939C FOFA 
939E 209EE8 
93A1 209898 
93A4 20C799 
93A7 90EC 

93A9 

93A9 48 
93AA 20FEE8 
93AD 2094E3 
9380 A924 
9382 20BCE9 
9385 68 
9386 2046EA 
9389 206198 
938C 4CAlE1 

938F A90C 
93C1 DOE6 

93C3 
93C3
93C3 
93C3 
93C3 

93C3 800F 
93CS 209EEB 
93C8 202798 
93CB 208E9B 
93CE 20E69A 
9301 4C8D93 

93D4 

93D4 209EE8 
9307 208E9B 
93DA BA 
93DB BD0401 
93DE C9D6 
93EO F004 
93E2 C9D4 
93E4 0018 
93E6
93E6 A920 
93E8 8D3DA4 
93EB 
93EB 205498 
93EE A900
93FO 8522 
93F2 A006 
93F4 B1F8
93F6 8523 
93F8 201098 
93FB 4C9093 

93FE 204899 
9401 9092 

9403 C90E 
9405 FOSE 
9407 DORO 

;**************************************** 
; * 

ENTRY FOR USER OUTPUT;·• ... 

;**************************************** 
USERO 8CS OUTCHR ;CARRY SET FOR OUTCHAR 

JSR PHXY ;SAVE REGS
JSR OPNCHK ; IS FCB OPEN? 
8NE AOPN ; YES, ERROR 
JSR FILED ; GET FI LE NAME 
LDY tlNUMSEC ; CLEAR NUM BER OF SECTORS 
LDA tlO 
STA <FC8PTR>, Y 

OPENU JSR OPEN ; OPEN FILE 
OPNBK BCS ERROUT 
NOIERO JSR ROLIN ;RESTORE ZERO PAGE 
USACK JSR PLXY ;RESTORE REGS 
SKIPUO RTS 

OUTPUT ONE CHARACTER TO DI S!< 
OUTCHR PLA ; GET OUTPUT BYTE 

CMP UFF ; DELETE FF-;
BEQ SKIPUO 
JSR PHXY ; SAVE REGS 
JSR POINTO ; !NIT PTRS 
JSR PUTCHR ;SEND CHARACTER 
BCC USACK 

ERROUT : PUT ERROR MESSAGE 

ERROUT 

JRET 

PHA 
JSR LL 
JSR CKEROO 
LDA ll'S' 
JSR OUTALL 
PLA 
JSR NUMA 
JSR ROLIN 
JMP COMIN 

; SAVE ER~ OR CODE 
; RESET VO FLAGS 
; DI SPLAY ERROR 
; DISPLAY ZAPDOS ERROR CODE 

; IN HEX 
: RESTORE ZERO PAGE 
; BACK TO MONITOR 

AOPN LOA llOPFILE 
BNE ERROUT 

; OPEN FI LE ERROR 

:****************************** ~********* 
·•
'. * ENTRY FOR USER INPUT CALL 
.'* 
~****************************** ~********* 
USER! BCS INCHR ; CARRY SET FOR INPUT 

JSR PHXY ;SAVE REGS 
JSR INITB ; !NIT HI ZERO PAGE 
JSR POINT! ; !NIT PTRS 
JSR FILEO ; GET FILE NAME 
JMP OPENU ;GO OPEi" 

GET A CHARACTER FROM DISK 

INCHR JSR PHXY ; SAVE REGS 
JSR POINT! ; !NIT PO INTERS 
TSX
LOA $0104,X ; ~JHERE CALLED FROM? 
CMP UD6 ;ASSE1'1BLER OPEN CALL? 
BEQ ASOP ; YES, GO GET NEXT FILE 
CMP UD4
BNE GETIT ;NO, JUST GET NEXT CHAR 

; ASSEMBLER ~!ANTS A NE~J FILE 
ASOP LOA ll ' ' 

STA DIBUFF+5 ; MARK EHD OF FILE NAME 
; ENTRY FOR PL65 .DFILE ROUTINE 
PL65 IN JSR ROLOUT ; SAVE ZERO PAGE 

LOA llO ; CLEAR EtUFFER INDEX 
STA CURCHR 
LDY llDRIVE
LOA <FCBPTR), Y ; RETRIEIJE DR IVEll FROM FCB 
STA DRVSAU 
JSR REOPEN ;OPEN NElil FILE 
JMP OPNBK ; FINISH 

GETIT JSR GETCHR ; A CHARACT ER 
BCC UBACK ;NO ERROR 

CMP tlENDOFI ; END OF FI LE? 
BEQ USACK ; YES, COHTINUE 
BNE ERROUT ; NO, MUST BE ERROR 
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restoring them without affecting the A 
register. These are PHXY and PLXY. 

0000 PL65 .DFILE INTERFACEI found need to investigate these two 0000
interesting subroutines when I tried to 0000 PL65 DATA AREAS 

enter PLXY via aJMP Uump) instruc­ ooon ' 0000 PLDRIV =$0158 ;PL65 SAVEA D~IVE NUMBE~ HERE
tion instead of a JSR Uump to Sub­ 0000 PLBUF'F =S014B 7PL65 SAVES FILE NAME HERE 
Routine) instruction. Whenever a 

0000 AIM ADDRESSESsubroutine call is the last instruction of 
another subroutine I usually enter it 	 0000 DIBUFF =$1\438 ;DISPLAY BUFFER 

0000 PHXY =$EB9E ;SAVE X AND Y REG Swith a JMP instruction instead of a JSR 
followed by a RTS. This saves one byte 0000 Zl\PDOS ADDRESSES 
and normally works the same. This 

0000 POINT! =$9B8E ;POINT TO INPUT FCBdoes not work for PHXY or PLXY 0000 PL65IN =$93EB ;ENTRY FOR DFILE INTERFACE 
because of the way they manipulate 0000 FCBPTR =$F8 7POINTER TO FCB 
the stack. When a subroutine is entered 0000 DRIVE =6 ;OFFSET TO DRIVE t IN FCB 

via JSR, the return address is the last 0000 
0000 *=$112 

two bytes on the stack. Anything that 0112 :F3 VECTOR 
0112 4CDOOF JMP DFILEthe subroutine pushes on the stack 

must be pulled off before it can return 0115 *=$0FDO 
properly. To get around this problem OFDO ' OFDO 209EEB DFILE JSR PHXY 1SAVE REGSPHXY and PLXY use a third subrou­

OFD3 A206 LOX f6tine called SWSTAK (SWap the OFD5 BD4B01 OLUP LOA PLBUFF,X ; COPY FILE NAME 1'(1 DI BUFF 

STAcK). SWSTAK swaps the 2 bytes OFD8 9D38M STA DIBUFF,X 
OFDB CA DEXthat are 2 locations back on the stack OFDC 10F7 BPL OLUP 

with the 2 bytes that are 4 locations OFDE l\920 LDA 1$20 
OFEO 8D3EM ~TA DIBUFF+6 ; Ml\RK END OF NAMEback on the stack. So, PHXY pushes 
OFE3 208E9B .rs~ POINT! ; POINT TO INPUT PCB 

the X and Y registers onto the stack OFF.6 AD5801 LOA PLDRIV ;GET PL65 DRI VE 
OFE9 C9FE CMP J$FE ; ANY SPECIFIED?and calls SWSTAK. SWSTAK swaps 
OFEB F007 BEQ NODRV ;NO, SKIPthe X and Y bytes with the return 
OFED 6A ROR A

address for PHXY and then returns to 	 OFEE 6A ~OR A ;SHIFT TO 2 HI BT. TS 
OFEF 6A ROR APHXY. PHXY then returns to its caller 
OFFO l\006 LDY fDRIVE

with the X and Y register values next 	 STA (FCBPTR) ,Y; AND SAVE IN FCB 0FF2 91F8 
on the stack. PLXY work just the OFF4 4CEB93 NODRV JMP PL65IN ;ENTER ZAPDOS 

OFF7 .ENDopposite. It first calls SWSTAK to 
OFF7 ERRORS= 0000 

swap the saved X and Y registers with 
its return address. It then pulls X and 
Y off the stack and returns. If PLXY i 0000 TIMER BUG VERIFICATION PROGRAM 

entered via a JMP instead of a JSR the 
0000 DI1024 =$A497 ; TIME X 1024

stack is not in the expected condition 	 0000 RINT =$A485 ;TIME OUT 
and PLXY ends up returning to the 	 0000 COMIN =$Ell\l ; RETURN TO MON ITOR 

0000 CUREAD =$FE83 ;INPUT A CHARACTERaddress contained in the saved X and 0000 RED2 =$E976 ;ECHO A CHAR 
Y registers giving unpredictable 
results. As long as they are used 0000 *=$200 

properly, PHXY and PLXY can be 0200 2083FE READ JSR CUREAD ; READ l\ CHAR 

used by the user 1/0 routines to save 0203 48 PHJI ;SAVE IT 


0204 l\9FF SET LOA #$FF 7255 x 1024
and restore the X and Y registers. 
0206 8D97M STA DI1024 ; STA~T TI/~ER

A problem I had with the output 0209 2C85A4 l'II T RINT ;TIME UP ALREADY? 
routine is detecting the end of the 020C 1003 BPL LUJ> ; Nn, TRY M~J\IN 

020E 4CA1El JMP COMIN ; EXIT ON THIER E~RORoutput stream. Some devices such as 0211 2C8 51\4 LUP BIT RINT ;THIB UP ? 

tape and disk need to have a termina­ 0214 lOFB BPL LUP ; NO, WJ\IT 


0216 68 PLA
tion or 'close' routine that is executed 
0217 2076E9 JSR RED2 ;ECHO CHAR

after all output is complete. This 021A 4C0002 JMP READ :REPEAT 

routine must write the last buffer or, 0210 .END 


0210 ERRORS= 0000as in the case of disk, update the 
directory. The AIM output routine 
gives the user ro.utine no indication of AIM user function keys to execute the routine to 
when output i complete. T here is no close the output fit . This means that I must 
consistant way to detern1ine this from remember to push that key after each use of er 
the data itself. I solved this problem by output. Th is is in onvenient but the only fea ible 
using one of the way to solve the problem. 
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An even gr at r problem is how to handle end 
of file on input. My disk routine detect end of file 
and return a condition code, but there is no way to 
tell the AIM routine that there is no more data. 
Each different AIM program detects the end from 
the data in its own way. The 'L' command uses a 
zero length 1·ecord; the editor uses two succe sive 
CRs (carriage returns); the assembler u es a .EN D 
statement followed by two CRs; BASIC uses a 
CTL-Z. Another inconsistancy in the 'L' command 
causes it to try to read 5 01· 6 more character from 
the final zero length record than the 'D' command 
wrote. The user input routine must compensate . 
for this and provide pad characters or the 'L' 
command will not terminate properly. When the 
KBD/TTY switch i in the TTY positionn, and 
OUTFLG is et to 'U', the AIM CRLF routine 
inserts an LF(Line Feed) and a null (AIM uses hex 
FF for a null) after each CR. On input AIM does 
not expect these characters to be included. The 'L' 
command wi ll ignore the LFs and nulls when 
inputting a line of data. The editor will ignore the 
LFs but not the nulls. The null between the two 
successive CRs that end the file cause the editor to 
fail to recognize the end and continue to request 
data . To solve this problem, the nulls must be 
deleted from either the input stream or the output 
stream. I chose to delete nulls from the output 
stream because th is saves disk sto1·age space. 

The assembler requires that the source file be 
read twice, once for each pass. It is designed to 
read the source file from tape. Before starting pass 
I it saves the name of the tape file at location $A7. 
Before starting pass 2 it moves the name of the 
tape file back to the name buffer ($A42E) and to 
the display buffe1· ($A438). It then calls the tape 
open routine. If the sou rce is coming from the 'U' 
device it moves the file name and then makes an 
extra call to the user input routine. However it 
does not indicate to the user input routine that the 
call is to open a file and not to read another charac­
ter. The only way I could find to detect the exti-a 
call is tote ·t the stack to see what page the call was 
from. The assembler also makes an extra call to the 
user input routine when it encounters a .FILE 
statement. The .FILE statement is used to link 
source files LOgether so that programs too long for 
the ed itor buffer may be a sembled. When the 
assemble1· encounte1·s a .FILE statement it moves 
the file name to the name buffer and display 
buffer and makes a call to the user input routine. 
Again the only wa to di tinguish this call from a 
normal input call is by checking the stack. While 
investigating the .FILE statement I found an 
undocumented feature of the assembler. The 
.END statement may also ontain a file name. If it 
do s, then that fil e i u d to tart pas 2 instead of 
the one sav d at location $A7. Th is allows pass 2 to 
start with a different file than pass I. Of what use is 

6502 FORTH 

6502 	FORTH is a complete programming system 


which contains an interpreter I compiler as well 

as an assembler and editor. 


6502 	FORTH runs on a KIM-I 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 th e software and can easily be 
changed to jump to user written 1/ 0 drivers . 

6502 FORTH uses cassette for the system mass 

storage device 


Cassette read / write routines are built in (includes 

Hypertape) . 


92 op-words are built into the standard vocabulary . 

Excellent 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 . 

Specialized vocabularies ca n be developed for specific 
applications . 

6502 FORTH resides in SK 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 91720 

Now Available For 
KIM, AIM, And SYM 
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this feature? Sometimes it may be u eful to have 
the fir t file of a program contain on ly lab 1 defini­
tion (= directives). Since these statement only 
make entrie in the symbol table and generate no 
code it is not necessary to r ad them again for pa s 
2. This feature can b used to sav time and prin t r 
pap r. You may have a file c nta ining definitions 
for all the AIM subroutine addre ses that you use 
for every program you write, but they still consume 
no extra spa e in the source file or the program 
listing. You can u the .END featur to omit the 
definition file from pas 2 but rem mber to set th 
program counter in the fir t file to be read in pa 
2, in tead of in the definitions file or assembly 
errors may result. 

o, the user input mu t detect the special open 
call s by the a embler .FILE and .E D stat ments 
and the start of pass 2. Th i can only be done by 
checking the page of the calling routine. These 
calls are made from pages $D4 and $D6. lt must 
al o provid pad character for the 'L' command. 
The user output routine mu t delete all null 
characters o that the ed itor can properly recognize 
the end of the file on input. As an xample I have 
included Ii ting 1 which is the user l/O interface 
form disk y tern . The d i k rout ine are not 
included . T hese routine work with all Al M com­
mands that use the AID or AOD including 'L, 'D' 
the editor, the assembler, BASIC, and PU65. 

PL/65 also has a linked file feature. It u es the 
.TFILE statement to link tape file and the .DFILE 
statement to link di k fi le . T he .TFILE statement 
causes the tape open routine to b executed. The 
.DFILE statement executes the disk open routine 
through the user F3 key vector. Thi make the 
disk open interface much more straightforward 
than the way the a embler does it. PL/65 tores th 
file name at location $ l 4B and the drive number at 
location $ 158 before calling the F3 key routine. 
Listing 2 is the routine needed to implement the 
.DFILE tatement. 

Another consideration i console communica­
tion . It may be necessary to reque t information 
from the user during user 1/0. For example my 
disk initialization routine prompt the use r for th 
name of the file to be used. are must be taken 
which AIM monitor subrou tine are used at this 
time . Some communicate with the keyboard and 
display only, while others use the AID or AOD. 
Normally the keyboard and displa are the AID 
and AOD o calling 0 TPUT and TALL f r 
example, give the ame r su it . After the WHERE 
subroutine is executed the ID or AOD has 
changed. If the user outpu t initializ~tion calls 
OUTALL instead of OUTP T to display a charac­
te1·, it will end up calling it elf. The result ar<=: 
unpredictable. There are two ways to solv this. 
problem. Either be sure to call only keyboard/dis­
play routines or change the AID or AOD to the 

keyboard/di play before attempting to ommuni­
cat with th us r, and r store the AID o r AOD 
after communications is complete . 

You can make our program device inde­
pendent also. To make a program device inde­
p ndent, you m u t call the WHERE broutines 
before d ing any l/O that is to be clevi1 · indep nd­
ent. The data must be read or written\ ith subrou­
tines that use the AID or AOD. Here again care 
mu t be taken to use onl ID and AOD ubrou­
tin sand not th k yboard/d i play ubr utin . 
Calling a wrong ·ubroutin could cau. e part of the 
data to end up on the di pla or the program could 
hang up waiting for input from the ke) board. 
Subroutine LL can be u ed to return the keyboard 
and displa to th AID and AOD. E'en BA IC 
programs can hange the ID and AOO by calling 
the WHERE subr urines with the USR funct ion . 
Thi will cause BASIC input or outpm to be redi­
rected. Of course when u ing ome deYice such a 
tape or disk there are clo routin s th at must b 
xecutecl to term inate output. R ur ine OU 12 

($E5J J) does thi for IM tape outpu t. 
Another discovery that I made is that AIM 

6532 timer has the ame bug a KI M's 6530 timer. 
KIM s 6530 has a bug that cause it to i n 1·e a start 
o mmand on the averag of once ever 256 starts. 

I chose to use the 6532 because it ha a maximum 
inte rval of more than a quarter of a second, while 
the 67522 timer an only time up to 65 miliseconds . 
I was immed iate( u piciou of the 6~,~~2 when I 
aw that it work exactl like the 6530 and that the 

two chips have other similar feawres. o I wrote a 
small program to prove the pre cence f this bug. 
Li ting 3 i the re ult. 

The 6530/32 timer, when not in us , is contin­
uously counting clown from $FF to 0 al the rat of 
the CP clock signal. T he bug occurs wh n the 
CPU trys to store a starting value in the counter 
register just as the count is passing zern. When this 
o cur th timer ignore the CP . Th re ult i an 
immediat time ut the first time the progi-am 
checks the timer. T he routine in listing 3 prov s 
that the 6532 i guilt . It first reads a character 
from the keyboard tog ta random starting time 
for the timer. It then starts the timer f 1· about a 
quarter cond and check to see if th r i an 
immediate Lime out. If Lhere is, it retur ns to the 
monitor. If there is not an immediate time out it 
enters a loop and waits for the timer t.o ti me ou t. 
Then it cho the chara t rand repe ts these­
qu nee. If the timer i w rkin g correctly the 
program can neve r end unle s the e_cape key i 
used. It may take several hundred trys ometimes, 
but this program will always eventuall catch the 
timer bug and r turn to them nitor. 

This bug will cause casiona l error· in my 
disk system if not ci rcumvented . The way to cir­
cumvent this bug is to always use 2 succe sive stores 
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to stan the timer. l f the first try fa ils, the second 
will work since th timer will no t have ounted 
back to zero by the time the second sto re is executed. 
If the first try is successful then th e second will also 
be successful since the timer will not h ave counted 
back to zero yet. Does this bug cause an y problems 
in th AIM? I am not su re. I looked at the AIM 
program listing manual and found that the A I r 
uses this timer in the printer routines and the ta pe 
routines. The best g uess I could make i that it may 

cau an occasional 'PRINTER DOW 'when the 
prin ter is r a ll y up, or maybe a lo t bit on tape. I 
would like to know if anyone has experienced any 
problems like these. 

A IM 65 provides you with a flexibl 110 
system. The user 110 fun ctio n gives an xpandabil­
ity nol usuall y found in a n SBC. If you follow the 
gu idel ines given here you should be able to imple­
ment any device via the A IM user 1/0 functio n. © 

Dungeons And 
Dragons Dice 
Simulator For 
The KIM-I 
Myron A Calhoun 
Manhattan, KS 
Last Christmas my older son received a "Dungeons 
and Dragons' game, but when the package was 
opened there were no dice included. (There were 
small numbered squares o f cardboard for shak ing 
a nd drawing ou t of a cup , but thi seem d to slow 
the gam e con iderably.) Even wo r e, the loca l 

hobby shop was com pletely sold o ut, so a slate of 
near emergency existed . 

(Trumpets!) Enter a KIM-1 to the rescue. T he 
enclo ed li ttle program was quickly derived, my 
son was taught how to load it into the KIM-1, a nd 
the crisis was over. (Even though he has since 
located dice in another store, their relatively high 
cost and hi mall a llowance have caused him to 
continue using this program!) 

Summary Of Operation 
P . ti1e KIM-I ' "O", "l" "2" , "3" "4" , o r "5"ress1ng s , , 
key simulates rolling a 4-, 6-, 8-, 10-, 20-, or 100­
sided die. T he result is displayed a a random 
number in the range 1-4, 1-6, 1-8, 1-10, 1-20, o r 
1-100, respectively. P1·essing any other key clears 
the display to zeroes. Holding any one of the 
operational keys down displays successive random 
numbe rs but too fast to read. "Ra ndom" numbers 
are derived fro m the free-running built-in timer in 
the KIM-1. 

ASM6502: 6502 CROSS-ASSEMBLER USING PROPOSED I.E.E.E. STANDARD (DRAFT 11) 
DUNGEONS AND DRAGONS DICE SIMULATOR FOR THE KIM-1 

11 011 11 111 11 211 11 311 11 411PRESSING THE KHi-1 'S , , , , , OR "5" KEY 
SIMULATES ROLLING A 4-, 6-, 8-, 10-, 20-, OR 100-SIDED 
DIE. THE RESULT IS DISPLAYED AS A RANDOM NUMBER IN THE 
RANGE 1-4, 1-6, 1-8, 1-10, 1-20, OR 1-100, RESPECTIVELY. 
HOLDING ONE OF THE ABOVE-NAMED KEYS DOWN WILL DISPLAY 
SUCCESSIVE RANDOM NUMBERS BUT TOO FAST TO READ. PRESSING 
ANY OTHER KEY WILL CLEAR THE DISPLAY TO ZEROES. "RANDOM" 
NUMBERS ARE DERIVED FROM THE FREE-RUNNING BUILT-IN TIMER 
IN THE KIM-1 • 

1704 RANDOM EX:l u H' 1704 DEFINE MISCELLANEOUS ADDRESSES 
OOFB LEFT EX:lU H'FB OF THIS-N-THAT IN THE KIM-1 
OOFA MIDDLE EX:l u LEFT-1 "OPERATING SYSTEM" RESERVED 
OOF9 RIGHT EX:lU MIDDLE-1 MEMORY AREA 
1F1F SCANDS EX:l u H' 1F1F 
1F6A GETKEY EX:l u H' 1F6A 

0000 A9 00 START LD . A, 110 CLEAR THE INITIAL DISPLAY 
0002 85 F9 
0004 85 FA 

ST 
ST 

. A,RIGHT 

. A,MIDDLE 
TO ALL ZEROES 

0006 85 FB NEWVALU ST . A,LEFT SET NEW VALUE (FOUND BELOW) 

0008 20 1F 1F DISPLAY CALL SCANDS 11 PU MP 11 THE DISPLAY AND ALSO 
OOOB FO FB BZ DISPLAY SEE IF ANY KEYS ARE PRESSED 
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OOOD D8 CLRD FETCH THE BINARY 
OOOE 20 6A 1F CALL GETKEY KEY VALUE FROM THE KEYBOARD. 
0011 cg 15 CMP . A, 1121 IF NO KEY IS BEING PRESSED 
0013 FO F3 B~ DISPLAY RIGHT NOW, CONTINUE DISPLAY. I F 
0015 cg 06 CMP .A,fJ6 A KEY LARGER THAN "5" IS PRESSED, 
0017 BO E7 BC START THEN CLEAR THE DISPLAY AGAIN. 
001g AA MOV .A,.X SAVE VALID KEY (0,1,2,3 1 4,5) 

001A AD 04 17 LD .A,RANDOM; FETCH "RANDOM" NUMBER FROM TIMER 
0010 2g 7F AND .A,#H'7F ; AND CONVERT TO VALUE BETWEEN O 
001F D5 3B TRYAGIN CMP .A,TABLE(X); AND 3, 5, 7, 9, 19, OR 99 
0021 90 06 BNC CONVERT (DEPENDING ON VALUE IN X REGISTE R) 
0023 38 SETC , BY REPEATEDLY SUBTRACTING 4, 6 1 

0024 F5 3B SUBC .A,TABLE(X); 8, 10, 20, OR 100 (FROM THE TABLE) 
0026 4C 1F 00 BR TRYAGIN AND CHECK AGAIN. 

0029 AA CONVERT MOV •A, .X NUMBER IS STILL IN BINARY FORM, SO 
002A Ag 00 LD • A, /JO CONVERT TO DECIMAL BY COUNTING 
002C F8 SETD THE BINARY DOWN WHILE COUNTING 
002D 18 NOTYET CLRC THE DECIMAL UP. 
002E 6g 01 ADDC .A,#1 (THIS IS A "CHEAP AND DIRTY" 
0030 CA DEC .x CONVERSION METHOD!) 
0031 10 FA BP NOTYET 

0033 85 FA ST .A, MIDDLE THEN PUT POSSIBLE 2-BYTE ANSWER 
0035 Ag 00 LD • A, DO INTO ADDRF.SS PART OF DISPLAY 
0037 2A ROLC .A (LEFTMOST BYTE CAN ONLY CONTA IN 
0038 4C 06 00 BR NEWVALU THE "1" AS IN "100") 

003B 04 06 08 TABLE DATB 4,6,8,10,20,100 ; MAX VALUES FOR 6 DICE 
003E OA 14 64 
0000 END START ; MYRON A. CALHOUN, 2gXII80 

The program i \\ ritt n using the propo ed 
IEEE (Institute of Electri al and Electronic 
Engineers) Microprocessor Assem bly Languag 
Standard (Draft I I ) as it applies LO th 6502 micro­
processor. Although it differs slightly from the 
assembly la nguage seen in other COMPUTE! a rticles, 
it . hou ld b a ii under tandabl . Acco rd ing to 
Wayne P. fis ·her , 'hairrna n of the l EEE o mputer 
Society's Microproc sso r Assembl Language 
Standard Subcomm ittee "The impetu fo r the 
development of thi standard wa the h lte r skelter 
pr li feration of' micropro essor mnemonic codes, 
th in on i tent and onfli ct in g u c of op rand: , 
the varying definition of addre · modes, and oth r 
annoying anomalie of th va rious a mbl lan­
guages. Th standard will transform th is mi hmash 
of languages in to one that is consiste nt, ea ily 
und r tood, and ca ii u ed"( I). 

T he program it elf i. rath r simpl and the 
comments should ex plain it sufficientl y. About the 
on l "trick" i th method used to convert a binary 

number in the accumu lator in to a B D number in 
the display. B ginnin g at the label 0 VE RT (al 
addr ·s H '0029) , the program p r fonn . a "brut 
fore "conv r ion b counting th bina ry va lu 
d ownward (after moving it LO the ind 'X register) 
while imulta neousl counting the BC value 
upward in th e accumulator i11deci111al111ode. The 
alu c I 00 (cl ·imal) ca uses the C RR'\' bit to be set . 

and ·are must b Lak n lo mov ' l h ·· l' to the 
di play. 

T he TABLE va lues (a l location H '003B) ma 
be changed if othe r maximum die \'aluc. a re 
de i1·ed. T h maximum length of' the 1ahl is the 
immed iate operand or th inslructio 11 al location 
H 'OO l5. 

T he program i hort enough that loading 
before a ga me takes but a~ w minu te . . IL has even 
gott nm bo 1 a li u l int rc:1ed in com puter . 

( I ) Fisher, \\ ayn c P., ":'- l icroprulC sor Assem bly Language 
Dra ft Standard", I F.E E Co111 pu1 cr Maga Linc, December 
1979. pp. 9fi- I 09. © 
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New Business 
Software Packages 
S NYVALE, CA- May 1, 
198 1 - Four new softwa1·e 
packages for business use ha\e 
been introduced by Personal 
Soflware Inc. The ne\ softwa1·e 
more than doubles the firm's line 
of generic software applications 
packages for major brand per­
sonal compute r . 

The new oftware products 
include the VisiPlot TM program, a 
high-resolution plotting and 
graphics package; the VisiDex T" 

program, a highly flexible and 
personal information system; the 
VisiTrend/Vi iPlot n • program, a 
combination of VisiPlot graphics 
and a program for time-series 
manipulation, trend forecast ing 
and descripti e tat istic ; and the 
VisiTerm ni program, which 
allows a personal computer to 
communicate with a variety of 
computers ranging from main­
frames to micros. 

Also being introduced is an 
enhanced ver ion of the VisiCalc ni 

program, which is avai lable for 
the Apple II and Apple II Plus 
computers. Compatible with 
Apple's 16-sector disk ' torage 
format , the updated VisiCalc 
featm·es 17 new commands and 
ope1·ations which make compu­
ter ized numerical model-bu ilding 
much as ier and more powerful. 

A major feature of man y of 
the Personal Software ni programs 
is the abi lity to pass in formation 
betwe n programs. isiPlot and 
VisiTr nd, for xampl , can 
sha re data directl y with the 
recentl y updated Vis iCalc 
program. 

With VisiTerm program fil e 
from VisiCalc, VisiPlot and 
VisiTrend/Vi iPlot, or files 
created with Vi iDex can be sem 
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between computers over phone 
lines or through other connec­
tions . VisiTerm acts as a terminal 
for accessing large computer 
systems from a personal com­
puter, or for allowing one per on­
al computer to transfer informatin 
to another. 

The four new products bring 
to seven the number of packages 
in Personal Software's line of 
"generic" busines software. 
Generic software can be used for 
a wide variety of tasks and applica­
tions by people without program­
ming experitse . 

All four new programs 
operate on the Apple II and 
Apple II Plus personal computers 
with 48K bytes of memory and 
are 16-sector compatible, with or 
without Apple 's Language ys tem. 
VisiDex and VisiTerm require 
one disk drive. VisiPlot and 
VisiTrend/Vi iPlot require two 
disk drives and Apple oft Basic. 

Suggested retail prices are: 
VisiDex, $199.95; Visi-Plot, 
$179.95; VisiTrend/VisiPlot 
$259.95; VisiTerm $ 149.95. 

CompuServe 

COLUMB US, Ohio - Compu­
Serve Incorporated (Corporate 
Headquarters, 5000 Arlington 
Centre Boulevard, Columbu , 
OH 43220 614/457-8600) 
announced today that more than 
10,000 customers now comprise 
the active list of subscribers to 
the CompuServe Information 
Service. 

The 10,000 figure reflects 
the actual number of paying 
customers and does not include 
demonstration accounts, media 
accounts or employees. 

The geographic distribution 
of the I 0,000 customers shows 
high concentrations in and around 
New York City and the eastern 
seaboard, the "Silicon Valley" 
area of California and the areas 
around Los Angeles , populous 
areas of the South and industrial 
cities of the Midwest. 

The CompuServe Informa­
tion Service provides information 

and services to owners of personal 
computers and computer te rmi­
nals in the main subject areas of 
news, finance , entertainment, 
home information, electronic 
mail and personal computing. 
Customers access CompuServe by 
a local telephone call in more 
than 260 U.S. cities. 

Specific offerings include the 
latest news from a national news 
wire and major new papers; 
fami ly information including 
food recipes, nutrition , meal 
planning, ·home improvement 
ands If development; fin ancial 
information such as current and 
histor ical data on securities, 
commodities pricing and fin ancial 
analysis; entertainment including 
multi-player games and simula­
tions; electronic mail for mes age 
sending and retrieving; and 
personal computing services 
which include programming 
languages, software purcha es 
and technical documentation. 

CompuServe is an H&R 
Block Company. 

New Floppy Disk 

System For PET TM 

CGRS Microtech, Inc. has intro­
duced a new low cost, high per­
formance floppy disk system for 
the Commodore Pet series of 
computers. PEDISK II is now 
available and can be purchased 
with 5 114'' or 8" disk drives. A 
small 2 1/2 x 5 inch disk controller 
board mounts inside the machine 
and contains the PDOS software 
ROM and all the disk control 
circuitry. An external disk drive(s) 
and cable complete the system. 

One, two, or three drives 
connect to the PEDISK II con­
troller board providing the fastest 
mass storage system available for 
the 2000, 4000, or 8000 series 
Commodore Pet. The single drive 
5 114'' system retails for $595 .00 
and offers 143 Kbyte of storage. 
The dual drive 5 114'' quad density 
system provides 572 Kbytes of 
high speed storage and retails for 
$ 1195.00 

PEDISK II is compatible with 
all Commodore disk s stems and 
both can be simu ltaneously used 
in the same machine. With ap­
propriate software fi l scan be 
transferred from one disk system 
to the other. 

One of the unusu I features 
of the 8" PEDISK II S stem is it 
ability to exchange d i. kettes with 
large com puter . Dat files can be 
entered and ed ited o a small Pet/ 
PEDIS K system and t li e diskettes 
can be transferred to a larger 
3740 format compu ter for more 
ex ten ive pro essing or storage. 
Data fil es, mailing Ii 1 •• e tc. that 
are available o n large business 
compute rs can also b read and 
processed by remote d istributed 
PEDISK II System . 

Th PDO II sol"tware 
package links the resident BASIC 
language to the disk s stem by 
adding a new repertoir of disk 
commands. !OPEN !C LOSE, 
!INPUT, and !PRI NT provide 
the ba i of a powerful fi le han­
dling package. Sequential, Ran­
dom , Indexed , or Rel tive file 
types a re accomodaterl in the 
standard PDOS softwa re package. 
!LOAD, !SAVE, !LIST, and 
!RUN commands provide com­
plete program control from 
BASIC, PDOS II software also 
offers a full DOS-m de of opera­
tion for all disk diagn stic and 
utility functions . Diske tte format­
ting, backup copying, diagnostics, 

New Product releases are 
selected from submissions for 
reasons of timeliness available 
space, and general interest to 
our readers. We re1.1ret that we 
are unable to select 

'-' 
all new 

product submissions for 
publication. Readers should be 
aware that we present here some 
edited version of material 
submitted by vendors and are 
unable to vouch for its accuracy 
at time of publicat1.on. 

http:publicat1.on
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Adventures in your mailbox. 
Games, too . .. 
from Spectrum Computers. 

Spectrum Computers • Dept. C. • 26618 Southfield Rd . • Lathrup Villiage, Ml 48076 

Phone Orders Welcome 

(313) 559-5252 

Apple Cassette Apple Disk Atari 

CRYSTALWARE Diskette 
Hou e of Usher $24 .95 (48 Kl $24 .95 (40K) 

AUTOMATED SIMULATIONS Casette 
lnva ion O rion $19 .95 (32 Kl 24 .95 148K l 24 .95 l32Kl 
The Datestones oi Ryn 14 .95 (32 KJ 19 .9 " 148KJ 19 .95 U2 KJ 
Rescue at Rigel 19 .95 l32Kl 29 .95 148K ) 29.95 132 Kl 

ADVENTURE INTERNATIONAL 
Scott Adams 
#0 Special Sampler 6.95 l 24Kl #0 6.95 124Kl 
# l Adve ntureland 14 .95 (24 Kl # l 39 .9 5 (2 4Kl 14.95 124Kl 
#2 Pirates Adve nture 14.95 (24Ki #2 (#0 . #3) 14.95 (24 Kl 
#3 Mi~s ion lmpo ible 14 .95 (2 4Kl #3 14.95 (24 Ki 
#4 Voodoo Cd~tl e 14 .95 124Kl #4 39 .95 (2 4K l 14.95 (24 Kl 
#5 The Count l 4.95 (24Kl #5 (#4 - #61 14.95 124Kl 
#6 Strange Odyssey 14 .95 (24Kl #6 14.95 (24Kl 
#7 M ystery Fun House 14.95 124Kl #7 39 .95 (2 4K) 14.95 (24Kl 
#8 Pyramid oi Doom 14 .95 12 4Kl #8 (#7 - #9) 14.95 (24Kl 
#9 Ghost Town l 4 .95 12 4K) #9 14.95 (24Kl 

Mounlain Shoot 9.95 ( 16Kl 
Startrek 3.5 14.95 (32Kl 

PAYMENT: Send Cashiers Check or Money O rd er and w~• l l ship immediately • PERSONAL CHECKS: Allow 3 weeks to clear 

VISA and MASTERCARD: Include all numbers on card • SHIPPING CHARGE: Add $2 to total, order 3 or more, we pay shipping 


Michigan R<•.,ident.- arid -l '!'u _,J/l'_, ta x 

SPECIAL 

OFFER 


16K MEMORY-$22.00 

FOR APPLE - TRS-80 - EXIDY - S100 

NEC-MOSTEK-NATIONAL-FUJITSU 

4116 EQUIVALENT 

4116 200NS DYNAMIC RAM ... .. .. ..... 8 for $22.00 
4116 150NS DYNAMIC RAM .... . .... .. . 8 for $28.00 

2114-300ns 
2114 300NS STATIC RAM 8 for $26.00 

1771 Junction Avenue '\lr"lmU> San Jose, California 95112 component supply, inc. 
(408) 295-7171vvvv 

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

Don't 
Blame The 
Software! 
Power Line Spikes. Surges & 

Hash could be the culprit! 

Floppies, printers, memory & processor often interact! Our unique 

ISOLATORS eliminate equipment Interaction AND curb damaging 

Power line Spikes, Surges and Hash. 


• ISOLATOR (IS0·1) 3 filter Isolated 3·prong sockets; lnwiral 

~~~=~S~~ ~~ ~.u.~~r~~~~~~ ;. ~~~~ ~ .~~~~~.u-~ .'~~~: ~ . ~...'~a:6t~ 
• ISOLATOR (IS0·2) 2 filter Isolated 3-prong socket banks; (8 

sockets total); Integral Spike/Surge Suppression; 1875 W Max 
load, 1 KW either bank . .. . ... .. .. . ...... . . .... ... ... $62.95 

• SUPER ISOLATOR (IS0·3), similar to IS0·1 except double 
filtering & Suppression . . . . . .. .. . . ...... . ... . .. . . . . . . $94.95 

• ISOLATOR (IS0·4), similar to IS0·1 except unit has 6 
lndlvldually flltered sockets ..... . . ........ ..... . .... $106.95 

• ISOLATOR (IS0-5), similar to IS0·2 except unit has 3 socket 
banks, 9 sockets total .. .... . . . .. .. ... . ... . .. ...... . . $87.95 

• CIRCUIT BREAKER, anr model (add-CB) . . . .. ... . ... Add S 8.00 

• CKT BAKR/SWITCH/Pl OT (·CBS) .. . .. . . . ...... . .. Add $16.00 

Master·Charge. Visa. American Express 
Order Toll Free 1·800·225·4876 

(except AK. HI. MA, PR & Canada) 

L£J7Electronic Specialists, Inc. 
171 Soulh Main S11eel . Nalrck. Mass 01 760 

Tr.chrncal ~ Non 800 161765'1 1!"l32 

http:MEMORY-$22.00
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and file reorganization capabiliti 
are a ll available. 

The PEDISK IJ flopp disk 
system i available in everal 
version . Either 5 1/ 1" or 8" di k 
drives are avai labl . The stem 
can a comodate 40 or 0 track 
drives in the 5 '11" e r ion. Stan­
dard versions are available with 
either a sing! or dual drives. Fo r­
mor in fo rmation, conta t your 
loca l deal r or CGR MICRO­
TECH, Inc. P.O. Box l 02, Lang­
horne, PA 10947 215-757-0284. 

INSTANT ROM! 

Greenwich ln trument · Limited 
announce INSTANT R M, a 
new programming aid for micro­
comput rs and mi ro ontrn ll r· . 

INSTANT R 1is2k byte · 
or 4k b tes of CM m mory 
with battery back-up which plug 
into a n tandard R M/EPRO M 
soc ket, or in to th ROM xpansion 
socket of th PET and sim ilar 
microcomputer . It can be treated 
as RAM , and machine language 
programs can be easily \ ritten 
into it. 

The difference is that the 
program tays when the power is 
switched off. Therefore, it be­
have exactly like ROM . 

Programs can be edited or 
a ltered immediatel y without any 
erasur problems, yet th pro­
gram i permanent. 

When used with per onal 
computers (pa rticu larly th e PET) , 
it i now possible to write s curity 
and utility programs quickly , run 
and debug them, and finally 
consign the program to EPROM. 
But since battery life is typica ll y 6 
year-s, it is possibl to ship a 
system with I STA T ROM a n l 
supply the ROM later-. 

"Custom font ' character 
generators for microcomputer 
a nd printers can a lso b quickly 
produced with INSTANT RO 1· 
the re ults can be observed and 
put into service immediately. 

Prices 
2k de ice : 2516 (for us with 
PET) and 2716: £39 inc. postage 
4k devices: 2532 (for use with 
PET) and 2732: £56 inc. postage 
VAT extra 15 o/c 

Commodore 
I nternationa I 
Introduces 
"Micro-MaEnframe" 
Computer 

ORRISTOW , P;\ - Commo­
dore Inte rnationa l Lt I. ( YSE: 
CB ) has announced th intro­
du Lion of the "Mi( 1o-Main­
frame" a n w gen rat ion com­
pu te r that combines the power 
and languag s ava ilab le on main­
fram ys t m with th lowcos t. of 
mi TO ·om pu ters. 

Appli ation d eveloped on 
th e fi ro- fa inframe can be 
up-load d to a mai 11 fra me ys­
t m , and executed without 
mod ification. 

The computer i · ba eel on 
th e standard Commodore Busi­
ness Mach ines tod cl 032 microc 
comput r , C aw ri n a n inte­
gra ted green pho pho r 12 inch . 
( 0 x 25) di play , 73-key typewri­
ter ty le keyboard \\·ith . tandard 
upper/low r ca e, rn1mer ic key­
pad , and full curs r ntrol. 

T h Mi ro-M;-ii n rrame i · a 
p eudo 16 bit 6809 based system 
with 36K ROM, 961 user RAM 
and 2K s Te n R M (134K total) 
that supports a ll c1 11T nt BM 
pe ripherals except th C2 
ca s tt re ·or ler. 

The communica tion facility 
supports the stand·1rd R 232 C 
interfac wi th spe · I up to 9600 
baud. 

Fil · are stored in true ASCII 
format for ommu n i ation and 
compatibility \ ith mainframe 
sy tem . 

T he li cro- lain l"rame a llows 
th g n ration te ting ed iting, 
and cl bugging of p rogram 
sour files in th imerpret ive 
mode. 

he ·e Cile · an the n be 
xe ·uted o n the Micro- la inframe 

01- tran mitted and executed on 
th mainframe st m utilizing 
th am lang uag · im rpr t rs. 

An ex ten iv ftwa re pack­
age for the Micro-Mainframe has 
been developed by Wa te rloo 
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we carry it all.... 

everything for CommodoreAtari Software 

and Atari 
VisiCalc .. . .. . . .. . .. . . .. . .. . . . . . . . . . .. 149 

CX4101 Invitation to Programming 1 . . 17 
 Atari Peripherals:CX4 104 Mailing List .......... . ..... . .. 17 

CX41 02 Kingdom ..... ................ . 13 


4008K ......... ... . ... . ...... ... . .. $ 419
CX41 03 Statistics....... ... .. . . .. . . .. .. 17 

400 16K.... . ... .... ... ... . ...... . .. 449
CX4 105 Blackjack . .. .. . .. . .. . . .. . .. .. 13 

41 O Recorder ......... .. ........... 62
CX4106 Invitation to Programming 2 . . 20 

810 Disk .... ... . ...... ...... .... . .. 479
CX4107 Biorhythm.... ... .. ............ 13 

815 Disk .... ... . .. . .. . ... . ......... 1199
CX4108 Hangman .. .. ..... ... .... . .. .. 13 

822 Printer.. ....... ......... ... .. .. 359
CX4109 Graph It. ............ . .... . ... . 17 

825 Prin ter. .......... .. ............ 759
CX411 1 Space Invader .. .. .. .. .. .. .. .. 17 

830 Modem . .. . .. .. . . .. .. . .. . . . . . . . 159
CX411 O Touch Typing .. . .. . .. . . . .. . .. . 20 

850 Interface Module.. ....... . . ... 164
CX4115 Mortgage & Loan Analysis. . .. 13 


CX4 116 Personal Fitness Program . . . . 13 

CX4117 Invitation to Programming 3 . . 20 

CX4 118 Conversational French. .... ... 45 

CX4119 Conversational German... . ... 45 Atari®Accessories 

CX41 20 Conversational Spanish . . . . . . 45 

CX41 21 Energy Czar . .. .. .. . .. . .. . . .. . 13 CX852 BK RAM .... .. .. .. ..... ... .... 94 

CX41 25 Conversational Italian . . . . . . . . 45 CX853 16K RAM .. . .. . . • .. . .. . .. . .. . 149 

CXB 108 Stock Chart ing.. . ......... ... . 20 CX70 Light Pen............. .. .. ... .. 64 

CXL4001 Educational System Master .. 21 CX30 Paddle . .. . .. . .. .. . . .. . .. . . . .. . 18 

CXL4002 Basic Comput ing Language .. 46 CX40 Joystick .. . . .. .. .. . . .. . .. .. . . . . 18 

CXL4003 Assembler Editor. .... . . . . .. . 46 CX86 Printer Cable..... . . ...... . .. . 42 

CXL4004 Basketball .. . ... .. . ... . .. .... 30 C0 16345 822 Thermal 

CXL4005 Video Easel . . .. .. . .. . .. . . . . 30 Printer Paper .. . ... . . . . . .... .. ... 5 

CXL4006 Super Breakout . . . . . . . . • . . . . 30 CA016087 825 80-col. 

CXL4007 Music Composer. .. .. . . . .. . . 45 Printer Ribbon 

CXL4009 Chess . . . . . . . . .. .. .. .. . . . . . .. 30 (3/box) .. .. ...... . .. . . . . ...... .. .. 17 

CXL4010 3-D Tic-Tac-Toe ............. 30 Microtek 16K RAM ...... . ......... ... 99 

CXL4011 Star Raiders ................. 45 Microtek 32K RAM ................ .. . 179 

CXL4015 Telelink ......... .......... .. 20 


Talk & Teach Courseware: 

CX6001 to CX6017 ... . .. ..... ......... 23 


Jll Atari® SOO™ 
Personal Computer 

32KRAMATARI 
Starwriter ....... . ... .......... ..... $1495
Printers 
Trendcom 200 .. . .. . . . . . . . . . .. .. .. . 489 

Paper Tiger 445G ... ..... . . ... ..... 769 


NEC 5530... .. .. .. . .. .. .. .. . . .. . .. .. 2495 Paper Tiger 460G ....... . ....... .. . 1219 

Diablo 630 . .. .. . . . . . .. .. . . .. . . .. . .. .. 2 195 Epson MX-80 . .. . .. . . .. .. .. . . .. . .. . 499 

Trendcom 100 . . . . . . . . . . . . . . . . . . . . . . . 299 Tally 8024. .......... .. ...... ..... . . 1699 


.... .... .. .... .... .. ... . 
\\Ill\ 

S759 


---­--............ -.. --­----------·----­.--·-·--- -- ---­---­
(: 
commodore 

VIC-20.. .. . . . .•. .. . ....... .. .. . . .. . S 279 

8096 .......... . . ..... . •. . . ... .... . 1890 

4032 ... .. .. . .... ... . . .•.. .. .. . .. . . 1080 

8032 .. . .. ................... .. .. .. 1499 

CBM 4022 Printer...... .. .. ... ... . 669 

CBM 4040 Drive . .. .. . . .. . .. .. . . .. 999 

CBM 8050 Drive . .. . . . . .. . .. . . . . . . 1449 

CBM C2N Drive.. ...... . .......... 87 

PET-IEEE Cable. ............. ... .. 37 

IEEE-I EEE Cable. .... ............. 46 


Disks 

Maxell Disks. .. ....... . ..... .. 1o for $36 

Syncom Disks . .. ... ... .... . .... 1O for 29 

Atari Disks ..................... 5 for 22 


Software 

EBS Accounts Receivable 

Inventory System . . ..... . ............ $595 

Dr. Daley Mail ing List .. .. .. .. . • .. .. . 129 

Dr. Daley Inventory . . . . . . . . . . . . . . . . . 89 

OZZ Information System . . . . . . . . . . . . 329 

BPI General Ledger .... .. . ........ .. 329 

Tax Package................... . . . .. . 399 

Dow Jones Portfolio Management . . 129 

Pascal ... .. .. . . ......... ..... . . .. . . .. 239 

WordPro 3 (40 col.) ........ .. . . .. .. .. 186 

WordPro 4 (80 col.) ........... ....... 279 

WordPro 4 Plus (80 col.) .. . . ... .. .... 339 


Please Call Between 11 AM & 6PM
No Risk· (Eastern Standard Time) 
No Deposit On 
Phone Orders · (800) 233-8950
COD or 
Credit Card· Shipped Same Day You Call* 
Prepaid Orders Receive Free Shipping 
* on all in stock units •
Computer Mail Order 501 E. Third St., Wi ll iamsport, PA 17701 (7 17) 323-7921 
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Compu ting Sy t ms Lim ited to CBM/PET? SEE SKYLES ... CBM/PET? meet the requirements of the 
w (/) University of Waterloo, Vaterloo,"You mean this one little w m Ontario. T his portable software is en Disk-0-Pro ROM will give my m particular ly suited to microco m­

PET twenty-five new commands? puters but identica l versi ns a re ~· 	 (/) 
avai lable on medium and la1·ge t- And for just $75.00? Why, that's only $3.00 a command! " ~ 
w The Disk-0-Pro in any PET with Version llJ (BASIC 2.0) ROMs (###COMMODORE -< scale systems. Th us a user i not 


ii. 	BASIC###) will give 19 software compa1ible disk instruc1ions•: 15 identical with the new r- limited by the ca pacity of the 

BASIC 4.0 (or wilh 8032 ROMs) compatible with bo1h old and new DOS. Plus 4 addi· 
.._ 	 m
tional disk commands . .. including appending (MERGE). overlaying (MERGE ~---> m icro ; the identica l program wi ll
:! and PRI NT US! G. allowing form all ing ou1pu1 o f siring and numbers on the PET (/)

screen or on any primer. 
 run without modification onm 	 .•NOTE: Old DOS doesn '1 recognile three of the commands. 	 many of the larg st and fo tes t 0 Those a re just 3 of the imponam commands- and there are 7 more beauties -on : systems available.your Disk-0-Pro that have never been available previously lo PETI C BM users. (Skyles 

does it again! ) . . . Beauties like the sofuouch key (SET) which allows you 10 define a key 
 0 The package consist o f 
to equal a sequence o f up 10 80 keystrokes; like SCROLL whereby all keys repeal as well 

as slow scrolling and extra editing fea1urcs; like BEEP wh ich allows you to play music on m interpreters fo r variou lan­

your PET.
en The Disk-O· P ro is completely compatible with the BASIC programmer's Tool kit. The s: guages, an ed ito r , an op ra ti ng 
w chip re ides in the socket at hexadecimal addres S9000, the rightmo l empt y socket in 

.._
.,, system ( upervi or) and an a ·em­
mos1 PETS. And for 1he owners of "classic" (or old) PETS , we do have interface ...J 
boards. 	 b ly language development > (For those owni ng a BASIC 4.0 or 8032. even 1hough the Disk-0-Pro may not be suit­ m 

able , the Command-0 is. Just write lo Sk les for addit ional information . Remember, we -f system. 


~ have never abandoned a PET owner.) 
 •'\) The four la nguage m te rpre­Complete wilh 84-page manual wrin en by Greg Yob . . . who was having so much fun en that he gm carried away. We had expected 32 pages. 	 ters include Wat rloo mi ·roBA ­(/)w Skyles guaran tees yo ur sa tisfaction: if you are not absolu1cly happy with your new 

Disk-0-Pro ROM chip, return it lo us within ten days for an immediate full refund. m IC, Waterloo mi roPascal, Water­


w Dlsk-0-Pro from Skyles Electric Works .. .... . ... . .. .. .. .. .. .. .. .. .. .... .. .. .. ..... ... .. . .. . $75.00 loo microFORTRAN and Water­
m
Complete with int erface board (for "classic" PETS) .. ... .. ... . .. . . .. .. .. .. ... . .. ... .. ... 95.00
en 	 loo microAPL. COBOL i · u nder 

l 

Shipping and Handling .... . ..... ..... . ... ... . . . (USA / Canada) S2 .50 (Europe/Asia) S!0.00 (/)


California residents must add 6%16!1 % sales tax, as required. de elopment b V\ aterloo Com­
~· ~Skyles Electric Works Visa/ Mastercard orders: call tollfree puting Systems Limit d . T h se 
231E South Whisman Road (800) 227-9998 (except California) . 


t-w Mountain View, California 94041 California orders: please call (4 15) -< language interpret rs have been
r­
....jiiijj (415) 965. 1735 	 965·1;.7.35•. ~~.,....~~ll'lilli:il d esig ned specifically for teaching 

computer program mi n._,. T heir 
de ign em phasizes good error 
d iagnosi and debuggin r ca pabili­
ties wh ich a re usefu l in educa­
tiona l and other progra 1 devel­
opment environments. 

Waterloo microBASIC great graphic displays on my include A S Minimal BA IC, 

PET with the new PicChip ... with ce rtain minor exceptions, 
and several exte nsions such as it's like home movies." structured programming control , 
long names for variable and 

PicChip, the new ROM that took Europe by storm, available other program e ntities, cha racter­
only from Skyles Electric Works in the U.S. and Canada. string manipula tion , call ble PicChip, a ROM extension of the BAS IC version Ill. BASIC 4.0 or BASIC 8032 interpreter 

that offers over 40 commands that allow you to create programs with dynamic graphics procedures and mu lti-li ne fu nc­

displays : plots, bar graphs, pictures; and roll ing, scrolling , shifting and in verting. All in­

stantly an d easily added to your BASIC program. tions, sequential and rel a tive file 

The address for the 2000/ 3000 (which would require PicChip module PC2), for the 4000 capabil ities , intege r arithmetic, 

(PC4) , and for the 8000(PC8) is SAOOO . . . unless you have a Mikro, Word Pro Ill or IV, 

or J in sam, which occupy that same address. In those cases. you will need the P icChip on d ebugging fac ilities, and conve ­

an interface board th at would reside in add re B800 . .. for the 200013000 series (PCB2). 
 nient program ntry and ed iting
above the Toolkit. For the 4000 (PCA4) and 8000 (PCA8), the Mikro or WoodPro would 

be swit chable manually using the Skyles Socket·2-ME. facil ities. 

Skyles guarantees your satisfacti on: if you are not absolutely happy with your new Waterloo microPascal is an 
PicChip return it to us within ten days for an immediate, full refund . 

exte nsive implementation o f 
PlcChlp fro m Sk)·les Electric Works (Please indicate PC2 , PC4, PCS) . ... ... ... .. . .. S60.00 


Pascal corresponding very closely Complete with interface board (P lea e indicate PCB2. PCA4, PCA8) . ... . .. . .. ..... . 80.00 


Slripping and Handling ... ... . .. .. ..... .. ..... .. (USA / Canada) $2.50 (Europe/ Asia} S!0.00 to drafl proposals being produced 
California residents must add 6%16 Vi % sales rax, as required. b the inte rnational sta. dards 

Organization (ISO) Pascal Com­
Skyles Electric Works Visa/ Mastercard orders: call tollfree mittee. T he ISO draft language is 
231E outh Whisman Road (800) 227-9998 (exccpl California). 

MouQtaln View, California 9404 1 California orders: please call (415) a refinemen t o f the Ian uage

(-'15) 965-1735 965- 1735. 


o riginally defined by Wirth , 
varying only in minor a pect . 

Th is implementation includes 

''Look how fast I create these 

http:965�1;.7.35
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ophisticated features uch as text 
file support , pointer variables, 
and multi-dimensioned arrays. A 
sign ificant feature of \i\ aterloo 
microPascal is its powerful inter­
a ·tive debugging facility . 

Watedoo microFORTRA 1s 
a special dialect designed for 
teaching purposes. It ha man y of 
the characteri tic and much of 
the flavor of normal FORTRA 
but varies sign ifi a ntly from 
established tanda1·ds for that 
language. 

Thi · language proces or has 
man y of the important character­
istics of the WATFIV-S compile r , 
which is widely u don IBM 
computers, plu some features 
from the new FORTRA -77 
d e finition . 

Examples of language f a­
tu1·es supported a r·e FORMAT, 
subroutines and funct ions, multi ­
dimensioned array , extended 
character-string manipulation, 
structured prog ramming contro l 
and file inpu t/o utput. In addition , 
the interpreter provide a power·­
f ul inter-active d ebugging facil ity. 

Wat rl oo microA PL is in ­
tended to be a complet - and 
faithful implem ntation of th 
lB I/ACM standard for APL with 
re ·pect to the syntax and seman­
tics of APL tatement , operator 
and primitive fun tion , inpu t/ 
output forms, and defined 
functions. 

Sys tem command , system 
va riables and sy ·tem funCLions a re 
tho e c nsi tent with a single-us r 
env ironment. The re a re no 
significant design limitations on 
th e rank or hape of arrays or 
name len gth. The hared ariabl 
pro cssor is omitted. Extens ions 
in lude system fun ctions support­
ing files of APL ar.-ays. APL 
equ ivalen ts of BASIC featu1·e · 
PEEK, POh.E and SYS a r 
in 'iuded. 

A text di tor, known a 
Waterloo microEDITOR , i 
in luded which is suitable for 
crea ting and maintaining both 
program and ·ou rce d a ta fil e . It 
is at raditional lin -orienr cl text 
editor with powe r!'ul tex t sea rch­

"Should we call it Command-0 
or Command-0-Pro?" 
That's a problem because this popular ROM is 
called the Command-0-Pro in Europe. (Maybe 
Command-0 smacks too much of the military.) 

Bui whatever you ·all ii , this 4K byte ROM will provide you r BM BASI C 4.0 (4016, 
4032) and 8032 co mputer with 20 additio nal commands including 10 Toolkit program 
editing and debugging commands and 10 additional commands for. screening. form~uin g 
and disc lile manipulating. (And o ur manual 'Hiter dug up 39 addiuonal commands m the 
course of doing a 78-page manual!) 

The Command-0 extends Commodore's 8032 advanced screen editing feat ures 10 the uhi· 
mate . You can now SCROLL up and down , insert o r delete emire lines, delete the char­
acter 10 the left or right of the cu rsor, select TEXT or GRAPHICS modes or ring the 
8032 bell. You can even redefine the window 10 adjust ii by i:t.e and positio n on your 
screen . A nd yo u can define any key 10 equal a eq ucn e o f up 10 90 key s1rokes. 

The om mand-0 chip resides in hexadecimal address $9000, the righ1mos1 empty socket 
in 4016 and 4032 or the rearmost in 8032. If there is a space connicl, we do have Sockel-
2-:\IE available at a very pecial price. 

Sk)les guarantees you r satisfal·tion : if you a rc not absolutely ha ppy with yo ur new 
Command-0, return ii 10 us within ten days for an immediate, full refund. 

Command-0 from kyles Elrcl ric Works ........ ..... ...... ............... .. ... . .. . . . . . .... 575.00 


Complete wit h Sockei -2-Me .. ... ... . . ............. . .. . . ................ . .... .. ... .. .... ... ..... 95.00 


Shipping and Handling ............ .. .... .. .. .. . (USA / Canada) $2.50 (£11rope / Asia) SI0.00 
California reside/Ifs m11sr add 6%16Vi % sales tax, as required. 

Skyles Electric Works Visa/Mastercard orders: call 1ollfree 
231E outh Whisman Road (800) 227-9998 (except California). 
Mountoin View, California 94041 Ca liforn ia orders: please call (4 15) 
(4 15) 965-1735 965-1135. 

''They laughed when I sat down 
at my PET and immediately pro­
grammed in machine language . .. 
just as easily as writing BASIC." 
With the new Mikro, brought to you from England by Skyles 
Electric works. a lways searching lhc world for new products for PET/ C BM owner . A 
4K machine language assembler ROM 1ha1 plugs imo your main board. Al just $80.00 for 
the l\likro ch ip, it docs all the machine language work fo r you: a ll you have 10 do is sta rt 
laying down the code. 

The Mikro retai ns all the great screen editing fea1ures of the PET... even all the Toolkit 
commands. ( If you own a Toolkit, of co urse.) Sil down and wri1e your o wn machine 
language ubroutine . The program you write is the ·o urce code you a n save. And the 
machine language monitor aves the object code. The perfect machine language answer 
for mo l PET owners and for most applications. ( 01 as professional as the Skyles Macro· 
TeA .. .nOI a · expensive , either.) 

A great lenrning c.,pe ricnce for th ose new 10 machine language programming but who 
\\ 311110 ma 1er it easily. Twelve-page man ual included but we also recommend the book, 
"6502 1\ ~embl er Language Programming," by La nce A. Levemha l a1 $17.00 direct 
from Skyles. 

Sk)les guarantees )Our sat isforlion: if you are nOI absolutely happy wi1h yo ur new 
lik ro, return it 10 us wi1hin lcn days for an immediate, full refund . 

Sk)lcs Mikro Marhine langu age u ·,..,mble r .. .. ....... .......... ....... ......... ..... ...... .. 580.00 
'"6502 As<embler L.ungua~c Pro~rumming" by Lcve111hal ..... . .. ... .... . ..... . .. .. ..... 17.00 
Shippi1111 a11d Handling .. .............. .. ...... (USA / Canada) $2.50 (Europe/ Asia) I0.00 

California residenls must add 6% 16!1 % sales 1ax, as required. 

Skyles Electric Works \ 'isu/ Mastercard orders: call 1ollfree 
231E South Whisman Road (800) 227-9998 tcxccpl Californ ia) . 
Mountain View, California 94041 alifornia orders: please ca ll (415)
(415) 965-1735 965-1735. 





http:R--~$46.00
http:uac'c.sl






158 COMPUTE! June. 1981. Issue 13. 

support ICL CO I C02 protocols , 
and emulaLe ICL 7181 , 7501 , 
7502 and IBM 3780 and 3270 
workstations. Data tran mission 
speeds in the range 1200 to 9600 
baud are available as se lectable 
options, but other speeds can be 
obtained. 

T he cost for the interface 
and software fo1· one protocol is 
£995.00. A complete workstation 
including a PET, disk drive, 
printer, interface and software is 
under £3000.00. 

For more in fo rmation 
contact: 

Davidson-Richards Limited 
14 Duffield Road 
Derby DEl 3BB England 
(0332) 366803 

Price Reductions, 
New Software 
Announced For 
ATARI Computers 

SUNNYVALE, CA - May 4, 
1981-Significant price reduc­
tions on selected computer, 
memory and peripheral products, 
new consumer and technical 
software, and pricing for products 
introduced earl ier were an­
nounced today by the Computer 
Division of Atari, Incorporated , 
headquartered here. 

Timed for announcement at 
the National Compute1· Confe r­
ence in Chicago, these moves are 
"aimed at giving our customers 
an even better price/performance 
package, while add ing program­

ming aids that wi ll appeal to those 
who develop software fo1· the 
markets we want to address," 
Roger H . Badertscher, president 
of the division, said. Atari also 
an nou nced special software and 
accessory packages and pricing 
for particular market segments, 
designed for sale through mass 
merchandisers and dealers. 

The changes in suggested 
r ta il prices: 
- The ATARI 400 TM Persona l 

Computer System with 16K of 

random access memory (RAM) 

has been reduced in price 37 

percent, from $630.00 to $399.00, 

making it the most powerful 

personal computer in its price 

range. The ATARI 400 computer 

. ystem with SK RAM has been 

discontinued. 

- Prices of the company's 8K and 

I 6 K RAM Memory Modules TM for 

the ATARI 800™ are now $49.95 

and $99.95, respectively, reduc­

tion of 60 and 50 percent. 

-The ATARI 820T" 40-colu mn 

impact printer has been reduced 

33 percent to $299 .95, fro m 

$449.95. 

- New software includes: 

Personal Financial Management 

System TM, a database-oriented 

ystem designed to help the user 

plan and analyze a ho me budget. 
For the ATARI 800™ computer, 
$74.95 . 
Dow J ones Investment Evalua­
tor™ conn nects an ATARI 800 
com pu ter to the Dow J ones 
lnformationn Service to keep 
track of portfolio value and 
current fin ancial news, $99.95. 

Miuosoft BASIC, a p rogramming 
language, wh ich, with the Atari 
compute r playe1· mi~ ile graphics 
system, gives serious program­
mer the abi lity to create faste r , 
more powerful and niore precise 
programs. For the T ARI 800 
computer, $89.95. 

ATARI SORCIM Macro 
Assembler and Program-Text 
Ed itor, both fo1· the TARI 800 
computer, ar for u ·e by advanced 
programmers. Price and avai labi l­
ity have not been determ ined. 

Pricing 
The previously in troduced 
ATARI Accountant "' softwa1·e 
package for small b iness or 
professional use has been priced 
at $1,499.85. Each or its three 
components, which are available 
s parately, is priced at $499 .95. 
They include system for accounts 
receivable, general acco unting 
and inventory ontrnl. T he 
ATARI Word Processo r has been 
priced at $ 149.95. Both of these 
products are for the TARI 800 
computer. Pilot, a programming 
language for use in CT ating 
interactive educati 11al program , 
has been priced at $89.95. 

Price of the fo llowing Atari 
entertai nment cartridges have 
been reduced from ~~39.95 to 
$29.95: Basketb II 3-D Tic-Tac­
Toe and Vid o Easel "' ; Star 
Raiders TM has been r cl uced to 
$39.95 from $59.95. Asteroids"' 
and Missile Command TM games 
have been priced at :$39.95. 

All p1·ices mentioned a re 
manufactu rer's suggested retail 
prices in the U.S. only. © 

Includes 171 page manual with complete 
documentation and examples. 


COMPLETE $49 or Manual Only $18 

KDBM-Data Base Manager $24 


Call or write for more details and complete list. 

ABS Software CBM/Apple 
SYSTEMP.O. Box1n Disk or Tape 

· PERIPHERALS
Adkins, TX 78101 512-649-1550 P.O. Box 971 , Dept. C. 

Troy, Ml 48099 

AIM 65-BK ~~AJ~RY40 BUSINESS PROGRAMS * Plugs direclly onlo AIM·65 memory expansion 
blade. 

* Positions neally under Al~l· 65 allowing use 
of available enclosures. 

* Expansion blade provided 'or further expansion. 
* +5 volts supplied by host AIM·65.
* BK memory board draws only 200 ma.

* Two separately addressable 4 K blocks. 
* KIM·t compatible. 

MEM 4 : BK memory board. 
4 K RAM chips .. .. ......... . s109.00 


MEM 8 : BK memory board, 
BK RAM chips .. .... ........ S169.00 


RAM 4: 4K RAM chips IC upgrade 
MEM 4 to BK ........ ........ S 69.00 


Full documentation kit. .... . .. ... . . .. . . . S 1.00 


http:1,499.85
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••	)i"i Software for.the Atarit ..)i"i 

~.__SPELLBOUND__~--
An ·>. trcmel; \crsat1 le. llSt.'r un SPELLBOUND . ___ s 15.00 
enrt'd program for dl"lj < radc (mas e1 program \\llh mo~t 
lt•\ el Can ht> used \\ 1th c 1o;;11nq hequentlj m1ssJX>lled " u rds) 
d1.HJ Dil (· u t:'I crcalt·d da ta. or l3A IC 24K 
cJdtht1ont-1 I da ta C1h::.e1tt·~ SB DATA TAPE • I 

It fedlure~ (shon \O\\els long \ O\\ elsl 

e Ledrnmg I •vel - hold' a •• ord SB DATA TAPE • 2 . S5.00 
on the !:>crcen fo r j OU l o stud . tsho \Owels long vo"els 

• l e>t ic'Vel l id hes th word on blends) 
th l.:' scff•<:n fnr you to ~JX!l l. 


omc~ with d ddtu bd!:>l' al th\· ; Grddes2··1(blends l'ldrd s 

IUC1!:>1 li cqut·nlly mi 'tSpf'll t.."d !iOft C) 

word> SB DATA TAPE • 4 _.. 55.00 

• 

• 

• 

'°'" 

Creat · vour o wn di.J!il bast.:. Grddes 2-4 (dipthongs 
tore th •words on cassette for / homonyms1 

future use. SB DATA TAPE •s . 
ChcJnge h(' \\Ords in lhL' data fsilent lt.:ttcrs endings 
bd~C with one of tht.• a dd11 1ondl <'.umpound \ rds) 
cc1 ssette:> thdt ar ~ available / SB DATA TAPE " 6 55.00 


Grdd~> 3 5 (more d1pthongs 

PELLBOUND Dt\Tt\ Tt\ PE lol double consonant'i) 


a phonetic sequence. Tape SB DATA TAPE • 7 __ 55.00 
:::: I begins v. 1?11 shon vowel. 1hree Grades 4-6 (compound "ords 
letter v. ords dnd progresses to endings) 
long vo"el ou1 letter "ords. The SB DATA TAPE •a... 5500 
v-.or ds ori each cc1~~ tt cont111uc 

Grad ~ s 4-6 (\~ ords not CO\l.'red 
th1~ scquen e All .... o rd!i in his 

111 pre\ IOUS Units)
st:n ~~ ar e group d phonet1call\ 
and b) grade le\ el Y.henever pos All Data rdpes Require 

sible. All Dt\TA casset es contain The Spellbound Master Program 

f'k-1~ JJd 

:: ~ J~ ~",;"~l ''-ind'1nq 

Mic_h r1."!>1dt·ntl> .J :, 1,1, 

Wnt e For Free Flyer 

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

EPROM Programmer 

~!::;:I ~ 
Snft\VilP avail11ble for F·8, 6800. 8085. 8080. Z·80. 6502. 1802. 
2650. 6809 based svstems. 
EPROM type is se lecied by a personality module which plugs into 
the front of the programmer. Power requirements are 115 VAC 
50/ 60 Hz. at 15 watts. It is supplied with a 36·inch ribbon cable for 
connecting to microcomputer. Requires 1t;, 1/0 ports. Priced at 
'b J69.0(l with one set of software. (Additional software on disk and 
cassette for various systems.) Personality modules are shown below. 
Pan No. Programs Prtce 
PM O TMS 27M ·11m 
PM I 27C>l . 27C 1 7t~l 
PM 2 2732 !Jt~l 
PM3 TMS 27 16 171Kl 
P ~ 4 Th1S 2532 !l m 

A 
Wooden 
Computer? 

Not from Commodore! 

So why should the desk look like wood? A pleasant 
cream and charcoal trimmed desk looks so much better 
with Commodore systems. One look and you' ll see. 
Interlink desks are right. By design. 

The specifications only confirm the obvious: 

•Cream and charcoal •T-molding and rounded 
color beautifully matches corners make a handsome 
the Commodore hardware finish on a durable edge 
and blends with your that won 't chip. 
decor. •Knocked down for safe, 
•An Ideal 710 mm (28") inexpensive shipment. 
keyboard height yet no •Patented slip Joints for 
bumping knees because a quick easy assembly. 
clever cutout recesses the •Leveling glides for 
computer into the desk­ uneven floors. 

top . 
 •Room enough for a 
•High pressure laminate Commodore prin ter on the 
on both sides of a solid desk, yet fits Into nearly 
core for lasting beauty any den or office niche­
and strength. H: 660 mm (26") W: 1170 
•Electrostatically applied mm (46") D: 660 mm (26"). 
baked enamel finish on •Match ing printer stand 
welded steel legs-no available with slot for 
cheap lacquer job here. bottom feeding . 

Price: $295 

In short , as Commodore dealers, we won 't settle for 
anything that looks good only in the catalog! Our 
customers won't let us. They don 't buy pictures. And 
neither should you . This Is why we will let you use one of 
our desks for a week and then decide. If for any reason 
you don 't like it, just return it in good condition for a 
cheerful refund . 

I -------------------­If your Commodore dealer doesn't carry our desks yet, II
I send a check for $295 and we wlll ship your desk freight
I paid! 	 I 
I Name 	 I 

PM 5 TM 25 16. 27 16. 2758 17 t~l 
PM MCM61 764 l'i m I Address I 

I City 	 St Zip IOotimal Technology, Inc. I 	 I 
I Interlink, Inc., Box 134, Berrien Springs, Ml 49103 IBlue Wood 127, Earlysville, Virginia 22936 

Master Charge and Visa welcome. Call our order line: I
Phone (804) 973-5482 	 I 616·473·3103 

1..--------------------~ 
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IFYOUCAN 
~ITA MINUTE, 

ECANSAVE 
5YOU


With the Starwriter™ Daisy 
Wheel 25 cps printer from C. ltoh. 

Abu ines letter, written on a 45 cps 
word-processing printer, might take 
about two minutes to prin t. 

With the Starwriter. it might take 
closer to three. 

The typical 45 cps printer retails fo r 
about $3, 000. 

But the Starwriter 25 retails for about 
$1, 895-thus saving you about $1, 000. 

And ther in lies the bigg t ilifference 
between th tarwrit r 25 and th mor 
expensive, daisy wheel printers. 

The Starw1i ter 25 comes complete 
and ready-to-use, requiring no changes 
in hard ware or software. It u e indus­
try-standard ribbon cartridges , and it ' 
''plug-in" compatible to intetiace with a 

~,ooo. 

wide variety of ys t m , to h Ip lower 

sy tern-int gration co ts. 


Using a 96-character whe I, it 

produce excellent letter-quality print­

ing on thr e sharp copie with up to 163 

columns, and offers th mo t precise 

character-plac ment availabl , fo r out­

standing p1int p tiormance. 


C. ltoh's warranty; 
3 months on parts and labor. sup­

ported by one of the best service organi­
zat ions in the industry. 

s~,OOOOFF! 

leading Edge Products, Inc., CM-5 

225 Turnpike Street, 

Canton, Massachusetts 02021 

Dear Lead ing Edge : 

I'd like to know more abo ut the Starwri tcr . and 

how spending a minute ca n save me a gra nd. 

Please send me the name of my neares t dea ler. 


1a 111 c ____________ 

T ille ____________ 

Com pany _______ ____ 
trecL ____________ 

C: it' '----------- ­
Stat · _ ___Zip _______ 


l'lto 11 c: Arca Code ________ 
'umber_______ ____ 

1 

LEADING 

EDGE. 


Leadin g Edge Products. Inc. . 225 Turnpike Stree t, anton. '.\lassachusetts 0202 1 

Dea le rs: For immed ia te de li ve ry f'ro m the Leading Ed re InYe nto ry Bank '" ca ll w ll free 1-800-3-13-6 33 


In Massachusetts, ca ll co llect (6 17) 828- 150. T elex 95 1-624 




The Great 

American Solution 


Machine. 

age. At a $6,000 savings. and many more, Commodore 

ness computer that's providing 
Meet Commodore. The busi­

D A gasoline retailer needed to solves the problems tha t stand in 
solutions for more than 100,000 inventory, order and set prices; the way of increased p rofitability. 
people all over the world. Built determine Federal and state Commodore can provide the solu­
by one of the pioneers in office income taxes; and comply with tion in your Great American bus­
machines. With a reputation for Federal pricing and allocation iness, too. Find out more by call­
quality that can only come from regulations. All done daily, ing or writing any of Commo­
vertical integration of the total weekly, monthly and yearly. dore's District Sales Offi ces . 
manufacturing process . Commo­ Solution: Commodore. It keeps COSTA MESA, CA 2955 N. Air­
dore builds, not assembles. his business on track-and Uncle way Avenue 92626. (714) 979-6307. 

Compare Commodore's word Sam off his back . SANTA CLARA, CA 3330 Scott 
and data processing capabilities D A paint and wallpaper store Boulevard 95051. (408) 727-1130. 
with computers costing twice or had to inventory over 600 expen­ DECATUR, GA 5360 Snapfinger 
even three times as much. You'll sive wallpaper lines for Woods Drive 30035. (404) 987-3311. 
see why so many small busi­ profitability, monitor distributor BENSENVILLE, IL 790 Maple 
nesses are turning to Commodore sales, set and track salesmen's Lane 60106. (312) 595-5990. 
for solutions to problems as var­ goals , and help the customer NORRISTOWN, PA 
ied as these: select the right size, pattern and 950 Rittenhouse Road 19401. 
D A car leasing company's cus­ quantity. Solution: Two 32K (215) 666-7950. 
tomers were terminating too early Commodore com- DALLAS, TX 4350 Beltwood 
for account profitability. Solu­ puters, floppy Parkway South 75234. 
tion: A 16K Commodore. It disk and (214) 387-0006. 
analyzes cash flow on over 1200 printer. Commodore Business Machines,
accounts, identifies those for Commodore Inc., Computer Sales Division,
early penalties, and even writes does it all- Valley Forge Corporate Center. up lease contracts. Commodore and account­ 950 Ritten­paid for itself within weeks . ing, too. 
D A law firm needed a high In applica­ house Road, ~ 

Norristown, . ,.,,quality, easy-to-use, affordable tions like 
word processing system. these, PA 19401. ~ 
Solution: Commodore plus 
its WordPro software pack-

commodore 
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