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Standard Features:

• Full power to PET/CBM for a minimum of

15 minutes

• Installs within PET/CBM cabinet

• No wiring changes necessary

• Batteries recharged from PET/CBM inte

gral power supply

Specifications:

Physical Size: 5.5" x 3.6" x 2 4"

Weight: 4 5 lbs.

Time to reach full charge: 16 hours

Duration of outputs: Minimum of 15 min

Voltages: +16, +9, -12, -9

Battery Life Expectancy: 3 to 5 years

Battery On-Off Switch

For Use With:

• Commodore PET/CBM 2001 and 4000 ser

ies computer

• Commodore PET/CBM 8000 series com

puter (screen size will not be normal on

battery back-up)

• Commodore C2N Cassette Drive

BATTERY
BACKUP
SYSTEIVL
FOR COMMODORE PET/CBM COMPUTERS

Never again lose valuable data because of
power shortages or line surges. BackPack sup

plies a minimum of 15 minutes reserve power to

32K of memory, the video screen and tape

drive. BackPack fits inside the PET/CBM

cabinet and can be installed easily by even the
novice user. BackPack is recharged during nor

mal operation and has an integral on-off switch.

BackPack comes fully assembled and tested.

Instructions included.

BackPack is a trademark of ETC Corporation

CBM/PET are trademarks of Commodore Business Machines

Designed and manufactured by:

ELECTRONIC TECHNOLOGY CORPORATION

P.O. Box G, Old N.C. 42

Apex, North Carolina 27502

Phone: (919)362-4200 or (919)362-5671

Electronic Manufacturing

Technical Design and Development

Computer System Technology

inn

ELECTRONIC TECHNQLOGY CORPORATION
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Standard Features: 
• Fu ll power to PET I CBM for a minimum of 

15 minutes 
• Insta ll s within PET I CBM cab in et 
• No w iring changes necessary 
• Batteries recharged from PET IC BM inte­

gra l power supply 

Specifications: 
• Physical Size: 5.5" x 3.6" x 2.4" 
• Weight: 4.5 Ibs. 
• Time to reach full charge: 16 hours 
• Duration of outputs: Minimum of 15 min . 
• Voltages: + 16, +9, -12, -9 
• Battery Life Expectancy: 3 to 5 years 
• Battery On-Off Switch 

For Use With: 
• Commodore PET I CBM 2001 and 4000 ser­

ies compute r 
• Commodore PET I CBM 8000 seri es com­

puter (screen size will not be normal on 
battery back-up) 

• Commodore C2N Cassette Drive 

BATIERY 
BACKUP 
SYSTE~ 
FOR COMMODORE PET/CBM COMPUTERS 

Never agai n lose valuab le data because of 
power shortages or line surges. BackPack sup­
plies a minimum of 15 minutes reserve power to 
32 K of memory, the video screen and tape 
drive . BackPack fits inside the PET I CBM 
cabinet and can be in sta lled eas ily by even the 
novice user. BackPack is recharged during nor­
mal operation and has an integ ral on-off switch. 

BackPack comes fu lly assembled and tested . 
Instructions included. 

BackPack is a trademark of ETC Corporation 
CBM/PET are trademarks of Commodore Business Machines 

Designed and manufactured by: 

ELECTRONIC TECHNOLOGY CORPORATION 
P.O. Box G, Old N.C. 42 
Apex, North Carolina 27502 
Phone: (919)362-4200 or (919)362-5671 

Electronic Manufacturing 
Technica l Design and Development 

Computer System Technology 

99 



100

PI (CUMULATIVE) FOR

Q ALPHA ■-

RHO =

.05

.1

.15

. 2

.25

. 3

. 35

.4

.45

. 5

.55

. 6

.65

. 7

.75

.8

.85

. 9

.93

= 0.

= 0.

. 01425

. 04125

. 0795

. 1275

. 18375

.24675

. 315

. 387

.46125

.53625

.6105

.6825

.75073

. 81375

. 870000

. 918000

. 936250

. 983250

. 997500

K = 4, N =

. 125

. 5

.009084

.027168

.054073

.089520

.133113

.184334

.242528

.306890

.376454

.450075

.326417

.603934

.680856

.735166

.624586

.886549

.938185

.976Z92

.997315
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. 25

1

. 005788

017882

. 036744

.062769

.09S259

.137399

.186226

.242600

. 306162

.376292

.452062

.532179

.614922

698075

.778845

.853775

.918646

. 968362

. 996833

. 5

2

. 002348

.007733

.016922

.030748

.050097

.075886

.109026

.150374

. 200670

. 260451

.329933

.408871

.496369

. 590643

.688731

.786115

.876272

. 950105

. 995255

1

4

. 000384

001437

.003556

.007286

.013354

.022702

.036524

.056293

. 083772

.120969

. 170164

.233544

. 313095

.409995

.523808

.651201

. 784011

. 90E338

.990437

2

B

.000010

. 000048

.000152

. 000393

. 000905

. 001920

.003843

007343

. 013505

. 024037

.041539

.069831

.114267

. 181859

.280823

.418694

. 597341

.801642

. 975744
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PE FOR K

ALPHA

RHO

0.

0.

509553

759892

.125

. 5

454439

708395

.25

1

408615

661886

338910

582550

1

4

259034

469299

2

8

218670

362902

4

II

2 E 8 8 8 7

3^9455

8 bytes, 6 or 7 bits high. These routines are made

available in this manner in case you would like to

mix text and graphics in a more sophisticated

manner than a simple dump.

Following the transfer vector is the data area.

The values here specify how the Visible Memory is

to be dumped and where it is. SDUMP is assembled

to work with the 460 Paper Tiger, but by making

the changes described in lines 25-27, the code will

work on the Paper Tiger 440. Presumably, with

similarly minor changes, SDUMP will also work on

the newest Paper Tiger, the 445.

The following should be noted about SDUMP

and its use: The only code in SDUMP that is

specific to a particular version of BASIC is that in

OUTCH, lines 235-280. This code was given to me

by Greg Yob — thanks Greg. It outputs the charac

ter in the ACC directly to the device whose number

is in RDEV, at location $600E in the data area.

Because this code bypasses the PET's file system

and directly accesses the IEEE-488 routines, the

device does not even have to be opened.

Each routine in SDUMP checks to see if the

stop key is pressed, using the routine STOPTS at

lines 281-292. If so, the routine quits and returns

to the routine which called it. Because of the way

the Paper Tigers enter and exit graphics mode, it is

possible for them to be left in graphics mode when

the stop key is pressed. If this happens, you will

know it when it does, the easiest method of recov

ering is to turn the printer off, then on.

You should not have a CMD operation open
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Pl (CUMULATIVE ) FOR !( • 4, N 
, 
• 

a ALPHA • O. . H5 . 25 . 5 1 2 4 
RHO = O. . 5 1 2 4 8 16 

. 05 . 01425 . 009 084 . 005788 . 002348 . 000384 . 000010 O . 

. 1 . 04H5 . 027168 . 017882 . 0 07733 . 00 1 437 . 000048 O . 

. 15 · 0795 . 054 073 . 036744 . 016922 . 003556 . 000152 O . 

. 2 · H75 . 089520 . 0 62769 . 030748 . 001286 . 000393 . 0 0 000 1 

. 25 . 18375 . 1 33 113 . 096259 . 05 0 097 . 013354 . 000905 . 0 0 0003 

. 3 . 24 675 . 184334 . 137399 . 075886 . 022 7 02 . 0019 2 0 . 00 00lZ 

. 35 · 315 . Z42528 . 186226 . 109026 . 0 36524 . 003843 . 00 0036 

. 4 . 387 . 30689 0 . 24260 0 . 150374 . 056 2 93 . 007343 . 0 00105 

. 45 . 4 6125 . 376454 . 308162 . 200 67 0 . 08 3712 . 013505 . 00 0 294 

. 5 . 53625 . 45 00 75 . 376292 . 260 451 . 120 98 9 . 024 0 37 . 00 0789 

. 55 . 61 0 5 . 5 26 417 . 4H 0 62 . 32 99 33 . 17 0164 . 041539 . 002 047 

. 6 . 68 Z5 . 6039 34 . 5321 7 9 . 4 08 871 . 233544 . 06 9831 . 0051 53 

. 65 . 75 0 75 . 68 0 856 . 6149Z2 . 496369 . 31 30 95 . 114267 . 0 12 580 

. 7 . 81375 . 755166 . 698075 . 590643 . 4 0 9995 . 181859 . 0 29745 

. 75 . 87 000 0 . 824586 . 778845 . 688731 . 523808 . 280823 . 0 67864 

. 8 . 918000 . 886549 . 853775 . 786115 . 65 H Ol . 418694 . H82 93 

. 85 . 956lS0 . 938185 . 918646 . 876212 . 78 4 011 . 597341 . 305 9Z2 

. 9 . 983250 . 976292 . 968362 . 950105 . 906358 . 80164Z . 5 ·J8 Z64 

. 95 · .997500 . 997315 . 996833 . 99SZ55 . 990437 . 975744 . 928 547 

PI (CUMULATI VE) 'JS . Q 

Figure 3 

PE FOR II: • 4 , N = I 

M ALPHA • O. . lZ5 . 25 
RHO • O. . 5 1 

2 . 50 9553 . 454439 . 4 08 6 1 5 
4 . 758 8 92 . 7 08 395 . 6618 8 6 

8 bytes, 6 or 7 bits high. These routines are made 
available in this manner in case you would like to 
mix text and graphics in a more sophisticated 
manner than a simple d ump. 

Following the transfer vector is the data a rea. 
T he values here specify how the Visible Memory is 
to be dumped and where it is. SDUMP is assembled 
to work with the 460 Paper T iger , but by making 
the changes described in lines 25-27, the code will 
work on the Paper T iger 440. Presumably, with 
similarly minor changes, SDUMP will also work on 
the newest Pape r T iger , the 445. 

T he following should be noted about SDUMP 
and its use: T he only code in SDUMP that is 
speci fi c to a particular version of BASIC is that in 
O UTCH , lines 235-280. This code was given to me 

RHO CURVE· 
O . 

. 5 
I 
2 

t 4 

PS 
I 
t 

f 
I 

. 5 1 2 4 
2 4 8 H 

. 33 8910 . 259034 . 21 8 67 0 . Z88 8B7 

. 58 2550 . 469 299 . 3629 0 2 . 3 59455 

by Greg Yob - thanks Greg. It outputs the charac­
ter in the ACC d irectly to the device whose number 
is in RDEV, at location $600E in the data area. 
Because this code bypasses the PET's fi le system 
and directly accesses the IEEE-488 routines, the 
device does not even have to be opened. 

Each routi ne in SDU MP checks to see if the 
stop key is pressed , using the routine ST OPTS at 
lines 28 1-292. If so, the routine quits and returns 
to the routine which called it. Because of the way 
the Paper Tigers enter and ex it grap hics mode, it is 
possible for them to be left in graphics mode when 
the stop key is pressed. If this happens, you will 
know it when it does , the easiest method o f recov­
ering is to turn the printer off, then on. 

You should not have a CMD ope ration open 



May. 1981. Issue 12. COMPUTE! 101

DR. DALEY'S BEST Mailing list Is Now Better!

DR. DALEY has taken his best selling mailing list and made it even better! This version has

been totally revised to increase the reliability of the files and make it even easier to operate.

Several new features have been added:

• Goof-proof input routine. Eliminates the irritating results of accidentally pressing

some cursor control keys. This is a machine code routine so it is as fast as you are!

BONUS—Auto repeat on all keys!

• Interface to allow output of the entire mailing list or virtually ANY subset to WORD

PRO III and WORDPRO IV format files so you can use these to generate personal

ized form letters. YOU can format the structure of this output!

• Routines to merge files and to minimize the number of duplicate entries in a file.

• More machine code routines to speed up processing.

• In addition you have the same powerful file formatting options where YOU can

determine the structure of the files. YOU can format your label output with up to 11

lines per label and from 1 to 8 (yes EIGHT) labels per line.

This system is completely menu driven. It includes 100 pages of user documentation. This

documentation is for the end user and is not padded with listings, flow charts, and other such

extraneous material.

This program will be available for a short time at the introductory price of $159.95. It is

available for the 32K PET and CBM 3000, 4000 and 8000 series computers. You can order

through your dealer or directly from us. We will accept VISA or MASTERCARD or your check

or money order. Overseas orders include 10% to cover shipping.

Charge to

your

MC/VISA

master charge
imf iMItftB'NN CARD

VISA

DR. DALEY'S Software

425 Grove Avenue, Berrien Springs, MI 49103

Phone (616) 471-5514

Sunday - Thursday noon to 9 p.m., Eastern Time
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DR. DALEY'S BEST Mailing list Is Now Better! 

DR. DALEY has taken his best selling mailing list and made it even better! This version has 
been totally revised to increase the reliability of the files and make it even easier to operate. 
Several new features have been added: 

• Goof-proof input routine . Eliminates the irritating results of accidentally pressing 
some cursor control keys. This is a machine code routine so it is as fast as you are! 
BONUS-Auto repeat on all keys! 

• Interface to allow output of the entire mailing list or virtually ANY subset to WORD­
PRO III and WORDPRO IV format files so you can use these to generate personal­
ized form letters. YOU can format the structure of this output! 

• Routines to merge files and to minimize the number of duplicate entries in a file. 

• More machine code routines to speed up processing. 

• In addition you have the same powerful file formatting options where YOU can 
determine the structure of the files. YOU can format your label output with up to 11 
lines per label and from 1 to 8 (yes EIGHT) labels per line. 

This system is completely menu driven. It includes 100 pages of user documentation. This 
documentation is for the end user and is not padded with listings, flow charts, and other such 
extraneous material. 

This program will be available for a short time at th e introductory price o f $ 159.95. It is 
ava il able fo r the 32 K P ET and C BM 3000, 4000 and 8000 seri es comput ers. You can o rder 
through your dealer o r directl y fro m us. We will accept VISA or MASTERCARD or your check 
or money order. Overseas o rders include 10070 to cover shipping. 

Charge to 
your 

MC/ VISA 

DR. DALEY'S Software 
425 Grove Avenue, Berrien Springs, MI 49103 

Phone (616) 471·5514 
Sunday · Thursday noon to 9 p.m., Eastern Time 
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4000

4005

4010

4060

4070

4090

4100

4110

4120

4130

4140

4150

4160

4Z10

4220

4300

4310

4320

4330

4335

4340

4350

4480

4490

4495

4500

4510

4520

4530

4590

4592

4594

4600

4610

4620

4630

4640

4650

4660

4670

4680

4690

4700

4702

4705

4710

4715

4720

4725

4730

4735

4737

4740

4745

4750

4752

4755

4760

4900

4910

4920

4930

4940

4950

REM PLOT X IN <XA,XB>

IF PF=0 THEN RETURN

CLEAR

CX=NX/(XB-XA):REM CONVERSION CONSTANTS

CY=NY/(YB-YA)

FOR JR=1 TO NR:REM GET THE DATA POINTS

DOTL DOCJR, 1) ,DO(JR, 2)

FOR JQ=1 TO NO

X=QS(JQ>

IX=INT(.5+(X-XA)*CX)

IF IX<0 THEN IX=O:REM MAKE SURE X OK

IF IX>NX THEN IX=NX

IX=IX+OX

IF PK=1 THEN Y=DD(JQ,JR):REM PK=1 FOR

IF PK=2 THEN Y=CD(JQ,JR):REM PK=2 FOR

REM CONVERT Y LIKE X

IY=INT(.5+(Y-YA)*CY)

IF IY<0 THEN IY=O:REM FORCE ON PLOT
IF IY>NY THEN IY=NY

IY=IY+OY

IF JQ=1 THEN MOVE IX,IY

DRAW IX,IY

NEXT JQ

NEXT JR

DOTL 1,0

REM PRODUCE THE PLOT

MOVE OX,OY:REM BORDER

DRAW OX+NX,OY:DRAW OX+NX,OY+NY

DRAW OX,OY+NY:DRAW OX,OY

MOVE OX+NX/2-3»(LEN(PLS >+6) ,OY +NY+10

CHAR PLS;1' VS. Q"

RHO AND DOTS

IY=OY+NY-7

RHO

NX WIDE, Y IN (YA,YB) NY HIGH, KEY PK

PI

PI

DENS DIST

CUM DIST

REM DISPLAY

IX=OX+NX+10

MOVE IX,IY:CHAR "RHO CURVE"

FOR 1=1 TO NR

V=RS(I):GOSUB2002

!Y=IY-1Z:MOVE IX,IY

CHAR V$

DOTL DO(I,1),DO(I,2):LINE IX+42,IY+3,319,IY+3

NEXT I

DOTL 1,0

REM DRAW A GRID

TL=3:REM TIC LENGTH

DX=.1:REM X GRID SPACING (ALWAYS)

DY=10:REM Y SPACING - HAVE TO SEARCH

IF YB/5<DY THEN DY=DY/10:GOT04715

EX=INT(XB/DX+.01):EY=INT(YB/DY+.01) REM POINTS ON GRID

FX=1:IF EX>5 THEN FX=2:IF EX>10 THEN FX=5:IF EX>20 THEN FX=10

FY=1:IF EY>5 THEN FY=2:IF EY>10 THEN FY=5:IF EY>20 THEN FY=10

FOR 1=0 TO EY:OZ=OY+I*DY*CY:LINE OX-TL,OZ,OX+TL,OZ:REM Y AXIS

LINE OX+NX-TL,OZ,OX+NX+TL,OZ

IF I=FY*INT(I/FY) THEN CHROT 1.MOVE OX-TL-5,OZ-3:CHAR MIDS(STRS(I*DY),2)

NEXT I

FOR 1 = 0 TO EX:OZ=OX+I*DX*CX:LINE OZ,OY-TL,OZ,OY+TL:REM X AXIS

LINE OZ,OY+NY-TL,OZ,OY+NY+Tl

IF I = FX»INT(I/FX) THEN CHROT 0:MOVE OZ- 3,OY-TL-10:CHAR MIDS(STRSi I*DX) ,2)

NEXT I

REM PRODUCE THE PLOT

PRINT PRINT

CMD3:REM REGULAR OUT

SYS(LP) REM THERE IT

CMD1:REM BACK TO THE

RETURN

TO THE SCREEN

GOES

PRINTER

Listing 1

to the Paper Tiger when SDUMP is called, because

of the way this command is interpreted in the

IEEE-488 system. To avoid this, open a unit to the

screen (device 3) and switch to this unit before

invoking SDUMP. For example:

OPEN 1,4:REM PRINTER FILE

OPEN 2,3:REM SCREEN FILE

CMD 1:REM OUTPUT TO PRINTER

CMD 2:REM DIVERT OUTPUT

SYS(96*256):REM DUMP VISIBLE MEMORY

CMD 1:REM RESUME PRINTER OUTPUT

The byte in the data area called EORVAL (at

$6011) is exclusive-ored with each Visible Memory

byte when it is accessed for dumping. This gives a

visible indication of the progress of the dump

which I find entertaining. It is actually an instance
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4000 REM PLOT X IN (IA.XB ) NX WIDE . Y IN (YA.YB ) NY HIGH . KEY PK 
4005 IF PF.O THEN RETURN 
4010 CLEAR 
4060 CX.NX/ ( XB-XA ) : REM CONVERSION CONSTANTS 
4070 CY.NY/ ( YB-YA ) 
4090 FOR JR.I TO NR : REM GET THE DATA POINTS 
4100 DOTL DO ( JR . I ) . DO(JR. Z) 
4110 FOR JO.I TO NO 
41 Z 0 haS (Jo) 
4130 IX.INT( . 5+(X-XA ) *CX) 
4140 IF lI ( O THEN IX.O : REM MAKE SURE I OK 
4150 IF II ) NX THEN IX.NX 
4160 lI.IX+OX 
4ZI0 IF Pl.I THEN Y.DD(Jo . JR) : REM PK.I FOR PI DENS DIST 
4ZZ0 IF PK.Z THEN Y.CD(Jo.JR) : REM PK.Z FOR PI CUM DIST 
4300 REM CONVERT Y LllE X 
4310 IY.INT( . 5+(Y-YA)*CY) 
43Z0 IF IY(O THEN IY.O : REM FORCE ON PLOT 
4330 IF IY )NY THEN IY.NY 
4335 IY.IY+OY 
4340 IF JO.I THEN MOVE ILlY 
4350 DRAW IX.IY 
4480 NEXT Jo 
4490 NEXT JR 
44 9 5 DOTL 1. 0 
4500 REM PRODUCE THE PLOT 
4510 MOVE OX.OY : REM BORDER 
45Z0 DRAW OX+NX . OY: DRAW OX+NX.OY+NY 
4530 DRAW OX.OY+NY : DRAW OI . OY 
4590 MOVE OX+NX/Z-3* ( LEN ( PLS ) +6 ). Oy.NY+IO 
459Z CHAR PLI ; " VS . 0" 
4594 PLS="u 
4600 REM DISPLAY RHO AND DOTS 
4610 IX.OXoNXoI0 : IY.OYoNY-1 
46Z0 MOVE IX . IY : CHAR " RHO CURVE" 
4630 FOR 1.1 TO NR 
4640 V.RS(I) : GOSUBZOOZ 
46S0 IY.IY-IZ : MOVE IX . IY 
4660 CHAR VI 
4670 DOTL DO(I. I) .DO ( I,Z ): LlNE IX04Z.IYo3,319 . IY03 
4680 NEXT I 
46 9 0 DOrL I . 0 
4700 REM DRAW A GRID 
410Z TL.3 : REM TIC LENGTH 
4705 DX • . I : REM X GRID SPACING (ALWAYS ) 
4710 DY.IO : REM Y SPACING - HAVE TO SEARCH 
4715 IF YB/5 ( DY THEN DY.DY/IO :GOT04715 
47Z0 EX.INT ( IB / DX • . OI l : EY.INT ( YB/DYo . OIl ' REM POINTS ON GRID 
47ZS FX.I : IF EX ) 5 THEN FX.Z : IF EX l IO THEN FX.5 : IF EX ) ZO THEN Fl=lO 
4730 FY.I : IF EY ) S THEN FY.Z : IF EY ) IO THEN FY.S : IF EY ) ZO THEN FY.IO 
473S FOR 1.0 TO EY : OZ.OYoI*DY*CY : LINE OX-TL . OZ . OXoTL.OZ:REM Y AXIS 
4737 LINE OXoNX-TL.OZ.OXoNXoTL.OZ 
4740 IF I.FY*INT(I/FY) THEN CHROT I : MOVE OX-TL- S.OZ-3 : CHAR MIDS ( STRI(I*DY).Z ) 
4745 NEIT I 
4750 FOR 1.0 TO EX : OZ.OX.I*DX*CX : LINE OZ.OY-TL.OZ . OYoTL : REM X AXIS 
475Z LINE OZ.OYoNY-TL.OZ.OYoNy.TL 
4755 IF I=FX*INT ( I/FX ) THEN CHROT O: MOVE OZ-3.0Y-TL-IO : CHAR MIDI(STRI(I*DX ) .Z) 
4760 NEXT I 
4900 REM PRODUCE THE PLOT 
4910 PRINT : PRINT 
49Z0 CMD3 : REM REGULAR OUT TO THE SCREEN 
4930 SYSCLP l : REM THERE IT GOES 
4940 CMDI : REM BACl TO THE PRINTER 
49S0 RETURN 
Listing 1 

LO the Paper T iger when SDUMP is called. because 
o f the way this command is interpreted in the 
IEEE-488 system. T o avoid this, open a unit LO the 
screen (device 3) and switch to this unit before 
invoking SD UMP. For example: 
OPEN l,4:REM PRINTER FILE 
OPEN 2.3:REM SCREEN FILE 
CMD J:REM OUTPUT TO PRINTER 

CMD 2:REM DIVERT OUTPUT 
SYS(96*256):REM DUMP VISIBLE MEMORY 
CMD J :REM RESU ME PRINTER OUTPUT 

The byte in the data area called EORV AL (at 
$60 II ) is exclusive-ored with each Visible Memory 
byte when it is accessed for dumping. T his gives a 
visible indication of the progress o f the dump 
which I find ente rtaining. It is actuall y an instance 
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Third Generation

Business Application Software

Fully suaranteed, unprotected, sell to

end users as many times as you desire

Micro Management

Information System

For Service Firms

General Ledger

Accts. Receivable

Payroll

Accts. Payable

Cash Flow and

Contribution Margin

Budgeting By Dept.

Trial Balance,

Financial Reports

and Much More

Total Price:

$2,500.00

Micro Management

Information System

For Retail/Wholesale

Firms

General Ledger

Accts. Receivable

Accts. Payable

Inventory Control

With Safety Stock

Feature

Cash Flow and

Contribution Margin

Budgeting by Dept.

Point of Purchase

Invoicing, Trial

Balance, Financial

Reports and Much

More

Total Price:

$2,500.00

Independent Micro

Management System

Components

Components

General Ledger-$600

Accts. Receivable-$500

Accts. Payable-$200

lnventory-$550

Payroll $400

All programs are available using CBM 8032/8050 equipment. Written using Relative

File Structure (printer no factor).

If you want the very best in business application software, call us:

The Management Accountability Group

MAG, INC.

P.O. Box 346

493 East Clayton St.

Athens, Georgia 30603

(404) 353-8090

We believe we are the best in the business. If you are serious about profits for your

business make us prove it; otherwise, call our competition.

mAg
Merging Computer Technology

with the practical worlds

of Business and Government.
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Third Generation 
Business Application Software: 

Fully guaranteed, unprotected, sell to 
end users as many times as you desire 

Micro Management 
Information System 
For Service Firms 

General Ledger 
Accts. Receivable 
Payroll 
Accts. Payable 
Cash Flow and 
Contribution Margin 
Budgeting By Dept. 
Trial Balance, 
Financial Reports 
and Much More 

Total Price: 
$2,500.00 

Micro Management 
Information System 
For Retail / Wholesale 
Firms 

General Ledger 
Accts. Receivable 

Accts. Payable 
Inventory Control 
With Safety Stock 
Feature 
Cash Flow and 
Contribution Margin 
Budgeting by Dept. 
Point of Purchase 
Invoicing, Trial 
Balance, Financial 
Reports and Much 
More 

Total Price: 
$2,500.00 

Independent Micro 
Management System 
Components 
Components 

General Ledger-$600 
Accts. Receivable-$500 

Accts. Payable-$200 
Inventory-$550 

Payroll $400 

All programs are available using CBM 8032/ 8050 equipment. Written using Relative 
File Structure (printer no factor). 

If you want the very best in business application software, call us: 

The Management Accountability Group 
MAG, INC. 

P.O. Box 346 
493 East Clayton St. 

Athens, Georgia 30603 
(404) 353-8090 

We believe we are the best in the business. If you are serious about profits for your 
business make us prove it; otherwise, call our competition. 

Merging Computer Technology 
with the practical worlds 
of Business and Government. 
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of Cohen's first law of inter

active computing— "Always

let the operator know that

something is going on."

However, this leaves the

screen reversed when the

dump finishes. If you do not

like this, there are (at least)

two possibilities: (1) Set

EORVAL to zero ($00); the

exclusive or will than not

change anything. (2) If you

are using the Keyword

Graphics Package, follow the

calltoSDUMPwitha

'SCFLIP 0,0,319,199'; this

will reverse the whole screen,

restoring its original

condition.

To load SDUMP togeth

er with the MTU keyword

Graphics Package, when

reserving memory space, do

a'POKE 53,96'instead of

'POKE 53,98'for a 32K

system, and similarly for

smaller systems. This will

reserve the two pages needed

by SDUMP.

Listing 2

9100 REM MTU VISIBLE MEMORY TO IDS 4G0 PAPER TIGER SCREEN DUMP

9110 PRINT#U:REM SPACE

9120 FRINT#U,CHRS(3);:REM ENTER GRAPHICS MODE

9130 VM=256*PEEK<832):REM START OF VISIBLE MEMORY

9140 FVMEM

9142 GRSHRT

9145 S=7:REM ROWS PER CROUP

9150 FOR R0=0 TO 199 STEP S:REM S ROWS AT A TIME

9160 :Rl=R0+S-l:REM END OF ROW GROUP

9170 :IF HI > 1 99 THEN Hl=199

9180 FOR C=0 TO 39:HEM A BYTE (6 BIT COLUMNS) AT A TIME

9190 ::FOR 1=0 TO 7:REM CLEAR VALUES TO BE PRINTED

9200 :::P( I)=0

9210 ::NEXT I

9220 ::V=VM+C:REM LOC OF BYTE

9225 ::P2=1:REM POWER OF 2 TO ADD

9230 :;FOR R=R0 TO Rl:HEM SCAN THE ROWS

9235 :::PRINT C;R

9240 :::B=PEEK(V):REM GET THE BYTE (S BITS)

9250 :::V=V+40:REM LOC OF BYTE BELOW

9260 .::IF B=0 THEN 9315 REM FASTER IF EMPTY

9270 :::M=1:REM MASK (2a(7-I))

9280 : : REM ACCUMULATE VALUES FOR PRINTING

9290 :::FOR 1=7 TO 0 STEP -1

9295 ::::IF tB AND M)<>0 THEN P(I)=P(I)+P2

9300 ::::M=M+M

9310 :::NEXT I

3315 :::P2=P2+P2

9320 : "NEXT fl:REM DO THE ROWS

9330 ::HEM NOW, PRINT THE 8 COLUMNS OF ROWS

9340 ::FOfl 1=0 TO 7

9 350 :::PHINT#U,CHRS<P<I));

93 6 0 :::IF P(I)=3 THEN PRINT#U,CHRS(P(I));:REM 3 IS SPECIAL

9370 ::NEXT I

9390 :NEXT C:REM END OF COLUMN LOOP

9400 :PRINT#U,CHR$<3);CHHS<14); . REM GRAPHICS LINE FEED/RETURN

9410 :VM=VM+S*40:REM DOWN S ROWS

9420 NEXT R0:REM END OF ROW GROUP LOOP

9430 PRINT#U,CHRS(3);CHRSf2):REM LEAVE GRAPHICS MODE

9439 3X

9440 VISMEM

9450 RETURN:REM DONE

Listing 3

00001

00002

00003

00004

00005

00006

00007

00008

00009

00010

00011

00013

00013

00014

0 0 015

00016

00017

00018

00019

00020

00021

0002Z

00023

00024

000 25

00026

00027

0002B

000 Z9

00030

00031

00032

0000

oooc

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

6000

GOOO

6003

6006

6009

6009

6009

6009

6009

6003

600S

600S

600A

6 0 OB

600C

4C 18 60

4C 8D GO

4C DF 60

14

02

iC

07

SDUMP ASM - MTU TO IDS PAPER TIGER 460 (440) SCREEN DUMP

BY MARTIN J. COHEN, DECEMBER 1930

ANYONE WHO WANTS TO CAN USE THIS PROGRAM,

ALTHOUGH SOME ACKNOWLEDGEMENT WOULD BE APPRECIATED

APPROXIMATE TIME NEEDED TO DUMP VISIBLE MEMORY:

AT 1200 BAUD, 1 MIN, 30 SEC

AT 9600 BAUD, 45 SEC (WITH 3 MS DELAY SET BY NMSDLV, BELOW)

THE ACTUAL CPU TIME NEEDED IS ABOUT 3 SECONDS!!

* = S6000

JMP OUTVM

JMF OUTROW

JMP OUTCOL

TWO PAGES BELOW KGP CODE

SKIP DATA AREA AND DUMP THE VIS MEM

OUTPUT ROW STARTING AT VM

OUTPUT A COLUMN OF 8 BYTES

DATA AREA

NOTE - TO RUN THIS ROUTINE ON A 440 INSTEAD OF A 4 (i 0 ,

CHANGE THE FOLOWING VALUES AS INDICATED (VALUES IN DECIMAL):

RPFXC=0, HREP=3 3, RVAL = G, REND=2, RXGR=11.

RPFXC BYTE 20

RPFXR .BYTE 2

RREP .BYTE 28

RVAL .BYTE 7

NUMBER OF BLANK PREFIX COLUMNS (440:0)

NUMBER OF BLANK PREFIX ROWS

MAIN REPETITION COUNT (440:33)

ROWS TO OUTPUT IN MAIN LOOP (440 6)
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of Cohen 's fi rst law of inter­
active computing - "Always 
let the operator know that 
something is going on." 
However , this leaves the 
screen reve rsed when the 
d um p fi nishes . If you do not 
like this, there are (at least) 
two possibilities: (I ) Set 
EORVA L to ze ro ($00) ; the 
exclusive or will than not 
change anything. (2) I f you 
are using the Keyword 
Graphics Package, fo llow the 
call to SDUMP with a 
'SCFLIP 0,0 ,3 19,1 99' ; this 
will reverse the whole screen, 
restoring its original 
cond ition. 

To load SDUMP togeth­
er with the MTU keywo rd 
Graphics Package, when 
reserving memory space, do 
a 'PO KE 53,96' instead o f 
'PO KE 53,98' for a 32 K 
system, and similarly for 
smaller systems. T his will 
reserve the two pages needed 
bySDUMP. 

Listing 2 

Listing 3 

00001 
0000 2 
00003 
00004 
00005 
00006 
00007 
DODOS 
00009 
00010 
00011 
0001 2 
000 13 
00014 
0001 5 
00 0 16 
00 017 
0001S 
000 19 
0002 0 
00 021 
000 Z2 
0002 3 
00024 
0002 5 
00026 
00 0 Z7 
0002S 
000,9 
00030 
00031 
000 32 

0000 
0000 
000 0 
0000 
0000 
0000 
0000 
0000 
000 0 
0000 
00 00 
000 0 
0000 
0000 
000 0 
000 0 
000 0 
6000 
60 00 
6003 
6006 
60 09 
600 9 
60 09 
60 09 
6009 
60 09 
6009 
6009 
600 A 
60 0B 
600 C 

4C IS 60 
4C SO 60 
4C DF 60 

14 
0 2 
I C 
07 

9100 
9110 
91 Z 0 
9130 
9140 
9142 
9145 
9150 
9160 
9170 
91 aD 
9190 
9Z 0 0 
9210 
92 Z 0 
92 25 
9230 
9Z3S 
9Z40 
9250 
9260 
9Z70 
9Z a 0 
9290 
9295 
9300 
9310 
9315 
93 Z 0 
9330 
9340 
9350 
93 S 0 
9370 
9390 
9400 
9410 
94 20 
9430 
9439 
9440 
9450 
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REM MTU VISIBLE MEMORY TO IDS 4S0 PAPER TIGER SC REEN DUMP 
PRINT'U : REM SPACE 
PRINTIU,CHR$ ( 3 ) :: REM ENTER GRAPHICS MODE 
VM=2SS*PEEK(832 ): REM START OF VISIBLE MEMORY 
PVMEM 
GRSHRT 
S=7 : REM ROWS PER GROUP 
FOR RO=O TO 199 STEP S : REM S ROWS AT A TIME 
: Rl=RO.S-l : REM END OF ROW GROUP 
: IF Rl ) 199 THEN Rl=199 
: FOR c=o TO 39 : REM A BYTE ( 8 BIT COLUMNS ) AT A TIME 
: : FOR 1=0 TO 7 : REM CLEAR VALUES TO BE PRINTED 
: : : P( I ) = 0 
: :NEXT I 
: : V=VM.C : REM LOC OF BYTE 
: : PZ=l : REM POWER OF 2 TO ADD 
: : FOR R=RO TO Rl : REM SCAN THE ROWS 
: : : PRINTC:R 
:: B=PEEK(V ): REM GET THE BYTE ( 8 BITS ) 

: : : V. V.40 : REM LOC OF BYTE BELOW 
:: : IF B.O THEN 931S : REM FASTER IF EMPTY 
:: :M=l : REM MASK ( 2"( 7-1 » 
: : : REM ACCUMULATE VALUES FOR PRINTING 
::: FOR 1=7 TO 0 STEP-1 
: : : : IF (B AND M)() O THEN P( I ) =P(I ) .P2 
::: : M:zM+K 
: : : NEXT I 
: : : P2=P2.P2 
: :NEIT R: REM DO THE ROWS 
: : REM NOW , PRINT THE 8 COLUMNS OF ROWS 
:: FORI=OT07 
: : : PRINT'U,CHRI(P(I » : 
: :: IF P(I)') THEN PRINT'U , CHRS ( P( I » ;: REM 3 IS SPECIAL 
:: NEXT I 
: NEXT C: REM END OF COLUMN LOOP 
: PRINT'U,CHRS(3) : CHRS ( 14 ): : REM GRAPHICS LINE FEE D/RETURN 
: VM=VM.S *40 : REM DOWN S ROWS 
NEXT RO : REM END OF ROW GROUP LOOP 
PRINTtU,CHR$(3 ): CHRS ( Z) : REM LEAVE GRAPHICS MO DE 
II 
VISMEM 
RETURN : REM DONE 

SDUMP . ASM - MTU TO IDS PAPER TIGER 460 ( 440 ) SCREE N DUMP 

BY MART IN J . COHEN, DECEMBER 19 80 

ANYONE WH O WANTS TO CAN USE TH I S PROGRAM, 
ALTHOUGH SOME ACKNOWLEDGEMENT WOULD BE APPRECIATED 

APPR OXI MATE TIME NEEDE D TO DUMP VISIBLE MEMORY : 

AT !ZOO BA UD, 1 MIN, 30 SEC 
AT 9S0 0 BA UD, 45 SEC (WITH 3 MS DELAY SET BY NHSD LY, BELOW ) 

THE AC TUAL CPU TIME NEEDED IS ABOUT 3 SEC ONDS!! 

~ :: S 6 00 0 

J MP OUTVM 
J MP OUTR OW 
J MP OUTC OL 

DATA AREA 

; TWO PA GES 8EL OW KGP CODE 

SKI P DATA AREA AND DUMP THE VIS MEM 
OUT PUT ROW STARTING AT VM 
OUTPUT A CO LUMN OF 8 BYTES 

NOTE - TO RUN THIS ROU TINE ON A 440 INSTEAD OF A 460, 
CH ANG E TH E FOLOW ING VA LUES AS INDI CA TED (VA LUES I N DEC IMAL) : 
RP FXC =O, RREP =33 , RVAL:6 , REND= 2 , RXGR =l !. 

RPFXC 
RP FXR 
RR EP 
RVAL 

, BYTE 20 
, BYTE 2 
, BYT E 28 
. BYTE 7 

NUMBER OF BL ANK PRE FI X CO LUMNS ( 440 : 0 ) 
NUMB ER OF BLANK PREF I X ROWS 
MAIN REPE TITION COU NT ( 44 0 : 33 ) 
ROWS TO OUTP UT 1N HA I N LO OP ( 44 0 6) 
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NEW LIFE for old Pets ?
Is it a dream ... is it fantasy?

Switch from old ROMs to new

• Not sure about the ROM Retrofit Kit from Commodore? Now you can use all three sets of

Commodore ROMs and others as well.

• The Basic Switch allows switch selection of either ROM set (your original set or your retrofit set)

from Commodore. Plus, Models 15-A and 15-B include an additional zero insertion force socket
allowing easy use of ROMs like the BASIC Programmer's Toolkit... concurrently.

• Models 15-A and 15-B The Basic Switch plus... includes expanded cable assembly and zero

insertion force socket Your 15th ROM simple plugs in... enabled while either ROM set is selected

Socket! 5 may be readdressed by the user for additional flexibility.

• The Basic Switch is sold in assembled form only. All models are

designed for easy attachment lo your PET with a convenient cable
assembly. No soldering or drilling is required. The Basic Switch mate:

with a cable assembly at your primary board, and does not use the

physical connectors of any PET ports.

Price List

OldPETs SI29.95*

New PETs $139.95*

*Case optional, S ] 5 additional.

Our prices and complete product specifications are available by

contacting APPLIED MICRO SYSTEMS, Mishawaka. Indiana; or any

Commodore Dealer.

Dealer inquiries are encouraged.

Free MACHINE LANGUAGE MONITOR COMMANDS List

will be included with pricing and product specification requests.

APPLIED iTllCRD SYSTEfTlS
3502 Home Street. Mishawaka, Indiana 46544

1-219-259-3787 (Indiana)* 1-800-348-7208

Mow available for

Commodore" Basic4.0

COMPUTED Book Corner
Back Issues:
COMPUTE! January, 1981, Issue 8 S2.5O □

COMPUTE! February, 1981, Issue 9 $2.5O D

COMPUTE! March, 1981, Issue 1O S2.5O □

For The Single Board Computer Owners:

(KIM, SYM, AIM, OSI)

COMPUTE II, All Three Issues

(The only ones: COMPUTE II merged into COMPUTE!)

Issues 1,2, and 3 S5.OO D

Individual Issues

COMPUTE II, #1 S2.OO D

COMPUTE II, #2 S2.OO D

COMPUTE II, #3 S2.OO □

Miscellaneous:

Best of the PET Gazette S1O.OO D

(Note...an old anthology primarily for old ROM,

8K original PETs.)

Collected PET User Notes (7 issues) $10.00 D

(Above note applies)

Collected 65O2 User Notes (17 issues) S2O.OO □

(Specifically for Single-Board Computer Owners)

Ordering information:

Address orders to:

Compute's Book Corner

P.O. Box 5406

Greensboro, NC 274O3 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 S5.00

The $180 Programmable

character generator that

performs above and

beyond its price.

It's the NEW HAL PCG 6500 for your PET. With HAL.

you control each dot in the 8x8 matrix so you get

sharp, clear graphics. HAL otters:

• Storage for 64 user- • Interlace to PET/CBM with

programmable characters 24 pin character generator

• Built-in CB2 sound amplifier R0MS ("your PET uses28
pin ROMS. Conversion Kits

• PCG Manual and demo are available for S45. To

program simplify ordering, please

indicate memory RAM

The HAL PCG 6500 is avail- #2114 or »6550 )

able exclusively at Systems

Formulate...

Call today lor more information or to place your phone order:

(415) 326-9100 39 Town & Country Village, Palo Alto, CA 94301

We honor Master Charye. Visa. Check or Mon«y Order (California residents

add SMi sales tax)

Dealer Inquiries Invited

®SYSTQVIS FORMULATE CORPORATION
30 Tttwn * CoudUt VU1*» • No «lo. C*U*smJ* M301
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NEW LIFE for old Pefs? 
Is it a dream ... is it fantasy? 

Switch from old ROMs to new 
• Not sure about the ROM Retrofit Kit from Commodore? Now you can use all three sets of 

Commodore ROMs and others as well. 

• The Basic Switch allows switch selection of either ROM set (your original set or your retrofit set) 
from Commodore. Plus, Models 15-Aand 15·B include an additional zero insertion force socket 
allowing easy use of ROMs like the BASIC Programmer's Toolkit ... concurrently. 

• Models 15·A and 15·B The Basic Switch plus .. , includes expanded cable assembly and zero 
insertion force socket Your 15th ROM simple plugs in , .. enabled while either ROM set is selected 
Socket 15 may be readdressed by the user for additional flexibility. 

COMPUTE!'s Book Corner 
Back Issues: 
COMPUTE! January. 19B1. lssue B ........ . . . . . S2.50. 0 
COMPUTE! February. 19B1.Issue 9 ..... . . ... . . S2.50. 0 
COMPUTE! March. 19B1. lssue 10. ... . . S2.50. 0 

For The Single Board Computer Owners: 
(KIM, SYM, AIM, 051) 
COMPUTE II. All Three Issues 
(The only ones: COMPUTE II merged into COMPUTE!) 

Issues 1. 2. ond 3 . . ........ ... S5.00 0 

Individual Issues 
COMPUTE II. #1 . . . . . . . .. . . . . .. . . . . S2.0.0. 0 
COMPUTE II. #2 . . .. . . ... . .. .. .. .. S2.0.0. 0 
COMPUTE II. #3 ... . . . . . . . ..... . S2.0.0. 0 
Miscellaneous: 
Best olthe PET Gozelle .. . Slo.00 0 
(Note ... an old anthology primarily for old ROM. 

BK original PETs.) 
Collected PET User Notes (7 issues) . ... Slo.00 0 
(Above note applies) 
Collected 6502 User Notes (17 issues) .... S20.0.0. 0 
(Specifically far Single·Board Computer o.wners) 

Ordering intormatlon: 
Address orders to: 
Compute's Book Corner 
P.o.. Box 540.6 
Greensboro. NC 2740.3 USA 
Payment. in US funds. required with order. 'Moster Charge/ 
VISA accepted. All items subject to availability. Please add 
the following amount(s) far shipping/handling: 
US S2.00 (UPS or moil) • Canada S2.00 (moil) 
Foreign Air Mail S5.00 

• The Basic Switch is sold in assembled form only. All models are 
designed for easy attachment to your PET with a convenient cable 
assembly. No soldering or drilling is required, The Basic Switch mate! 
with a cable assembly at your primary board, and does not use the 
physical connectors of any PET ports, 

• PriceUsl 
Old PETs $129.95' 
New PETs $139.95· 
· Case optional, $15 additional. 

• Our prices and complete product specifications are available by 
contacting APPUED MICRO SYSTEMS, Mishawaka, Indiana; or any 
Commodore Dealer. 

Dealer inquiries are encourag ed. 
Free MACHINE lANGUAGE MONITOR COMMANDS Us! 

will be included with pricing and product specification requests. 

APPUE[] m~LAD SYSTErrE 
3502 Home Street. Mishawaka, Indiana 46544 
1-219-259·3787 (Indiana) • 1-800-348-7208 

The $180 Programmable 
character generator that 
performs above and 
beyond its price. 
It's the NEW HAL peG 6500 for your PET. With HAL. 
you control each dot in the 8 x 8 matrix so you get 
sharp. c lear graphics, HAL offers: 

• Storage for 64 user­
programmable charac ters 

• Bu ilt· in CB2 sound amplifier 

• PCG Manual and demo 
program 

The HAL PCG 6500 Is avail· 
able exclusively at Systems 
Formulate . .. 

• Interlace 10 PET/ CBM with 
24 pin character generator 
RO MS (II your PET uses 28 
pin ROMS. Conversion Klls 
are available lor S45. To 
Slmpil l y ordering, please 
Indica te memory RAM 
~2114 or ,,6550.) 

Call today for more Information or to place your phone order: 
(415) 326-9100 39 Town & Country Village , Palo Alto, CA 94301 
We honor Masler Chlrve. VI ... Chllck or Monll), Ordllr (CI/lltornl. ""Idents 
add 61H~ salliS litIC) 

Dealer InqUiries InVited 
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00033

00034

000 35

00036

00037

00036

FLIP,

00039

00040

00041

00042

00043

00044

00045

00046

00047

00048

00049

OOOSO

00051

00052

00053

00054

00055

00055

00057

00058

00059

OOOSO

00061

00062

00063

O0OS4

00065

00066

00067

00068

00069

00070

00071

00072

00073

00074

00075

O0O76

00077

00078

00079

00080

00081

00082

00083

00084

00085

00066

00O87

00088

00089

00090

00091

0009Z

00O93

00094

O0O95

00096

O0O97

00098

O0O99

00100

00101

00102

00103

00104

00105

00106

00107

00103

00109

04

04

0E

03

FF

600D

600E

GOOE

600F

6010

601 1

0 TO SKIP

6012 90

6013

6013 00

6015

6016

6017

6018

6018

6018

G018

601S

601E

6020

6023

6026

6029

602C

602F

6031

6034

6035

6037

6037

6037

6D3A

603C

6O3F

6042

6045

6048

604B

604E

604F

6052

6055

6058

605B

605D

6060

6061

6063

6063

6QG6

6068

6068

606S

606E

6070

6073

6076

6076

6079

607C

607D

607D

607D

607D

607F

6082

6084

6087

6088

6086

6088

6088

608A

6090

G08D

608D

6O8D

6090

REND .BYTE 4 , ROWS TO OUTPUT AT END (440:2)

; THE TOTAL NUMBER OF ROWS OUTPUT = RREP*RVAL + REND = 200

RDEV .BYTE 4 , OUTPUT DEVICE

RXGR .BYTE 14 ; GRAPHICS RETURN (44011)

NMSDLY .BYTE 3 , MS TO DELAY AFTER EACH BYTE

EORVAL BYTE SFF , VALUE TO EOR WITH SCREEN LOC (SFF TO

00

28

00

00

AD

8D

A3

8D

AD

8D

20

AE

FO

20

CA

DO

20

B0

20

AD

8D

20

20

AE

18

AD

6D

8D

AD

69

8D

CA

DO

CE

DO

20

AD

FO

8D

20

20

20

60

A9

Z0

A9

20

60

A9

4C

AD

8D

12

14

00

13

OB

16

88

0A

06

C5

FA

BA

3A

Bl

0C

17

3D

C5

DC

13

15

13

14

00

14

EB

16

CF

Bl

OD

06

17

8D

C5

7D

03

6D

02

6D

03

6D

13

Dl

60

60

60

60

60

60

60

60

61

60

60

60

60

60

60

60

60

60

60

60

60

60

60

60

60

60

60

61

61

61

60

60

VMPAGE BYTE S90

VM WORD 0

BYTEPL .BYTE 40

RREPX BYTE 0

RVALX .BYTE 0

STARTING PAGE OF VISIBLE MEMORY

LOCAL STORAGE - LOC OF A VIS MEM ROW

BYTES PER VM LINE

STORAGE FOR REP COUNT

STORAGE FOR ROW COUNT

; OUTVM - OUTPUT THE WHOLE VISIBLE MEMORY

OUTVM LDA VMPAGE ; SET LOC OF VM

STA VM+I

LDA #0

STA VM

LDA RREP

STA RREPI

JSR ENTRGR

LDI RPFXR

BEQ OUTVM1

OUTVMO JSR OUTRET

DEX

BNE OUTVMO

SET MAJOR REP COUNT

ENTER GRAPHICS MODE

SEE IF ANY PREFIX ROWS

IF SO, OUTPUT THEM

OUTVM1 - «

JSR

BCS

JSR

LDA

STA

JSR

JSR

LDX

OUTVM2 CLC

LDA

ADC

STA

LDA

ADC

STA

DEX

BNE

STOPTS

OUTVMF

OUTPFX

RVAL

RVALX

OUTROV

OUTRET

RVAL

VM

BYTEPL

VK

VM+1

#0

VM+1

OUTVM2

CHECK FOR STOP KEY

OUTPUT A LINE P

SET ROW COUNT

OUTPUT A ROV

OUTPUT A RETURN

SET VM = VM + RVALMO

DEC RREPX

BNE OUTVMi

JSR OUTPFX

LDA REND

BEQ OUTVMF

STA RVALX

JSR OUTROW

OUTVMF = »

JSR OUTRET

JSR EXITGR

RTS

COUNT ROWS

START OF LAST ROW

NUMBER OF ROWS

SKIP IF NONE

THERE IT GOES

LEAVE GRAPHICS MODE

DONE

; EXITGR - LEAVE GRAPHICS MODE

EXITGR LDA #3

JSR OUTCH

LDA *2

JSF OUTCH

RTS

', ENTRGR - ENTER GRAPHICS MODE

ENTRGR LDA #3

JMP OUTCH

; OUTROW - OUTPUT THE ROW POINTED TO BY VM, RVALX DEEP

OUTROV LDA VM ; SET WHERE TO START

STA V

106 

000 33 
00034 
00035 
00036 
00037 
00 a 38 
FLIP . 
00 039 
00040 
00041 
0004Z 
00043 
00044 
00 a 45 
00046 
00047 
00048 
00049 
00 050 
00 OS I 
00 052 
00053 
00054 
00055 
00056 
00057 
00 a S8 
00059 
00060 
0006 I 
0006Z 
00063 
00064 
00065 
00066 
00067 
00068 
00069 
00070 
00071 
0007Z 
00073 
00074 
00075 
00076 
00077 
00078 
00079 
00080 
00081 
0008 Z 
00083 
00084 
00085 
00086 
00087 
00088 
00 a 89 
00090 
00 a 9 I 
0009Z 
00093 
00094 
00095 
00096 
00097 
00098 
00099 
00100 
00 I 01 
OOIOZ 
00 I 0 3 
00104 
00 I 05 
00 106 
00107 
00 108 
00 I 0 9 

6000 04 
600E 
600E 04 
600F OE 
601 0 03 
6011 FF 

o TO SKIP) 
601 2 90 
60 !3 
60 I 3 
60 IS 
6 a J6 
6017 
6018 
6018 
6018 
6018 
60 I B 
60 IE 
60 Z 0 
60 23 
60 Z6 
6 a 29 
60ZC 
60ZF 
6031 
6 a 34 
6035 
6037 
6037 
6037 
603A 
603C 
603F 
6042 
6045 
6 a 48 
604B 
604E 
604F 
6052 
6055 
6 a 58 
60SB 
6050 
6060 
6061 
6063 

00 00 
ze 
00 
00 

AD IZ 60 
80 14 60 
A9 00 
eo 13 60 
AD OB 60 
80 16 60 
ZO 88 60 
AE OA 60 
FO 06 
ZO C5 60 
CA 
DO FA 

ZO BA 61 
BO 3A 
20 BI 60 
AD OC 60 
eo 17 60 
ZO 80 60 
20 C5 60 
AE 0 C 60 
18 
AD 13 60 
60 15 60 
80 13 60 
AD 14 60 
69 00 
80 14 60 
CA 
00 EB 

6063 CE 16 60 
6066 DO CF 
6068 
6068 
606B 
606E 
6070 
6073 
6076 
6076 
6079 
607C 
6070 
6070 
6070 

20 Bl 60 
AD 00 60 
FO 06 
eo 17 60 
ZO 80 60 

ZO C5 60 
ZO 70 60 
60 

6070 A9 03 
607F 20 60 61 
608Z A9 OZ 
6084 ZO 60 61 
6087 60 
6088 
6088 
6088 
6088 A9 03 
608A 4C 60 61 
6080 
6080 
60eo 
60eo AD 13 60 
6090 80 01 60 
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RENO 
; THE 
ROEV 
RXGR 
NMSOLY 
EORVAL 

. BYTE 4 
TOTAL NUMBER 

· BYTE 4 
· BYTE 14 
. BYTE 3 
· BYTE IFF 

ROilS TO OUTPUT AT END ( 440 ; Z) 
OF ROilS OUTPUT = RREP *RVAL + REN O 

OUTPUT DEVICE 
GRAPH I CS RETURN ( 440 : 11 ) 
MS TO DELAY AFTER EACH BYTE 
VALUE TO EOR IIITH SCREEN LOC 

ZOO 

( SF F TO 

VMPAGE . BYTE 190 STARTING PAGE OF VISIBLE ME MO RY 

VM 
BYTEPL 
RREPX 
RVALX 

· 

. IIORO 0 

. BYTE40 

. BYTE 0 
· BYTE 0 

LOCAL STORAGE - LOC OF A VIS MEM ROil 
BYTES PER VM LINE 
STORAGE FOR REP COUNT 
STORAGE FOR ROil COUNT 

; OUTVM - OUTPUT THE IIHOLE VISIBLE MEMORY 

· OUTVM LOA VMPAGE 
STA VM+I 
LOA .a 
STA VH 
LOA RREP 
STA RREPI 
JSR ENTRGR 
LOX RPFXR 
BEQ OUTVMI 

OUTVMO JSR OUTRET 
OEX 
BNE OUTVMO 

OUTVMI = • 
JSR STOPTS 
BCS OUTVMF 
JSR OUTPFX 
LOA RVAL 
STA RVALX 
JSR OUTROII 
JSR OUTRET 
LOX RVAL 

OUTVM2 CLC 
LOA V" 
AOC BYTEPL 
STA VI'! 
LOA VM+l 
AOC U 
STA V"+I 
DEI 
BNE OUTVI1Z 

DEC RREPI 
BNE OUTVMI 

JSR OUTPFX 
LOA REND 
BEQ OUTVI1F 
STA RVALI 
JSR OUTROII 

OUTVMF = • 
JSR OUTRET 
JSR EXITGR 
RTS 

; SET LOC OF VM 

SET MAJOR REP COUNT 

ENTER GRAPHICS MODE 
SEE IF ANY PREFIX ROilS 

IF SO. OUTPUT THEM 

CHECK FOR STOP KEY 

OUTPUT A LINE P 
SET ROil COUNT 

OUTPUT 
OUTPUT 
SET VM 

A ROil 
A RETURN 

VM+RVAL*40 

COUNT ROilS 

START OF LAST ROil 
NUMBER OF ROilS 

; SKIP IF NONE 

THERE IT GOES 

; LEAVE GRAPHICS "ODE 
; DONE 

EXITGR - LEAVE GRAPHICS 1100E 

EXITGR LOA 13 
JSR DUTCH 
LOA 12 
JSR DUTCH 
RTS 

ENTRGR - ENTER GRAPHICS MODE 

· ENTRGR LOA '3 
JMP DUTCH 

; OUTROII - OUTPUT THE ROil POINTED TO BY VM . RVALX DEE P 

· OUTROII LOA VM ; SET IIHERE TO START 
STA V 
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00110

00111

00112

00113

00114

00115

00116

00117

001 IB

00119

001ZO

00121

O0122

00123

00124

00125

00126

00127

00128

001Z9

00130

00131

00132

00133

D0134

00135

0013G

00137

0013B

00139

00140

00141

00142

00143

00144

00145

00146

00147

00148

00149

00150

00151

00152

00153

00154

00155

00156

00157

00158

00159

00160

00161

00162

001S3

00164

00165

00166

00167

00168

00163

00170

00171

00172

00173

00174

00175

00176

00177

00178

00179

00180

00181

00182

00183

O0184

00185

00186

00187

6093

6096

6099

609C

609F

60AZ

6OA5

60A8

60AA

60AD

60AE

60B0

60B1

GOBI

sob:

60B1

60B4

60B6

60B9

60BB

60BE

60BF

60C1

60C4

60C5

6OC5

60C5

GOC5

60C7

6OCA

60CD

6OD0

60D1

6OD1

60D1

6OD1

60D1

60D1

6DD3

60D4

60DC

60DC

60DD

60DE

60DF

6ODF

60DF

60DF

60EO

60E1

60E2

60E3

60E4

60E6

60E7

GOE9

60EA

60ED

6OEF

60F1

60F3

60FG

60F7

6OF9

60F9

6DFB

GOFE

6101

6103

61OG

6108

G10A

G10C

610F

6112

6114

61 16

6117

AD 14 GO

8D D2 SO

AE 15 60

AD 17 GO

8D D3 60

20 DF GO

EE Dl 60

DO 03

EE D2 60

CA

DO EC

60

AE

FO

20

A9

20

CA

DO

20

60

A3

20

AD

20

60

00

DO

00

00

00

48

8A

48

96

48

A5

48

A5

48

20

BO

A9

A2

9D

CA

10

A3

8D

AD

85

AD

35

AO

Bl

8D

4D

91

A5

18

6D

09

OE

7D

20

6D

FA

88

03

6D

OF

6D

00

01

02

BA

72

00

07

D4

FA

01

DC

Dl

01

D2

02

00

01

DD

11

01

01

60

6 0

61

60

61

60

61

Gl

60

GO

60

60

60

GO

LDA VM+1

STA V+l

LDX BYTEFL

OUTR1 LDA RVALX

STA R

JSR OUTCOL

INC V

BNE OUTR2

INC V+l

OUTR2 DEX

BNE OUTR1

RTS

DO 40 COLUMNS

SET DEPTH COUNT

OUTPUT THOSE 6

BUMP LOC

, COUNT

; DONE

; OUTPFX - OUTPUT RPFXC SPACES TO START LINE

OUTPFX LDX RPFXC

BEQ OUTPF2

JSR EXITGR

LDA #32

OUTPF1 JSR OUTCH

DEX

BNE OUTPF1

JSR ENTRGH

OUTPF2 RTS

CHECK FOR NONE

LOAD THE SPACE

OUTPUT IT

UNTIL DONE

THAT'S ALL

; OUTRET - OUTPUT A GRAPHICS RETURN

OUTRET LDA #3

JSR OUTCH

LDA RXGR

JSR OUTCH

RTS

; OUTCOL - OUTPUT 9 COLUMNS OF BITS

; PARAMETERS (BELOW) ARE V AND R

V

R

PO

PZ

B

M

PGZ

.WORD 0

.BYTE 0

* =

.BYTE 0

.BYTE 0

.BYTE 0

= 1

IS 60

OUTCOL PHA

TXA

PHA

TYA

PHA

LDA PGZ

PHA

LDA PGZ+1

PHA

JSR STOPTS

BCS MOVEPF

LDA *0

LDX #7

CLP2 STA PO,X

DEX

BPL CLP2

LDA *1

STA VI

LDA V

STA PGZ

LDA V+l

STA PG2+1

RLOOP LDY #0

LDA (PGZ)Y

STA B

EOR EORVAL

STA (PGZ)Y

LDA PGZ

CLC

ADC BYTEPL

; LOC IN VISIBLE MEMORY

i NUMBER OF ROWS TO PROCESS

; RESULT TO OUTPUT

; POWER OF 2 BIT

; STORAGE FOR A BYTE

; A MASK

, PAGE ZERO LOCATION TO USE

; SAVE REGS

, SAVE PAGE ZERO AREA

SEE IF STOP PRESSED

IF SO, QUIT NOW

ZERO PCO:7)

SET P2 TO 1

STORE VM LOC

GET VM BYTE

SAVE IT

REVERSE IT FOR SHOW

POINT TO NEXT ROV
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001 10 6093 AD 14 60 LDA VIi< 1 
00111 6096 8D DZ 60 STA V +1 
00 lIZ 6099 I.E IS 60 LDX BYTEPL DO 40 COLUMNS 
00113 609C AD 17 60 OUTRI LDA RVALX ; SET DEPTH COUNT 
00114 609F 8D D3 60 STA R 
00115 60AZ ZO DF 60 JSR OUTCOL OUTPUT THOSE 8 
00116 601.5 EE 01 60 INC V BUMP LOC 
00117 601.8 DO 03 BNE OUTRZ 
00118 60AA EE DZ 60 INC V+l 
00119 60AD CA OUTRZ DEI ; COUNT 
001 Z 0 60AE DO EC BNE OUTRI 
00 lZ 1 60BO 60 RTS DONE 
001 ZZ 60 Bl 
001 Z3 60 Bl OUTPFX - OUTPUT RPFXC SPACES TO START LINE 
00124 60Bl , 
00 lZ 5 60 Bl At 09 60 OUTPFX LDX RPFXC 
001Z6 60B4 FO DE BEQ OUTPFZ CHECK FOR NONE 
00127 60 B6 20 7D 60 JSR EX ITeR 
001Z8 60B9 1.9 20 LDA 13Z LOAD THE SPACE 
001 Z 9 60 BB ZO 6D 61 OUTPF 1 JSR OUTCH OUTPUT IT 
00130 60BE CA DEX ; UNTI L DONE 
001 31 60 BF DO FA BNE OUTPFI 
0013Z 60Cl ZO 88 60 JSR ENTRGR 
00133 60C4 60 OUTPF Z RTS ; THAT'S ALL 
00134 600 , 
001 35 60 C5 ; OUTRET - OUTPUT A e RAPHICS RETURN 
00136 60CS , 
00137 60CS 1.9 03 OUTRET LDA .3 
00138 60C7 ZO 6D 61 JSR DUTCH 
001 39 60 CA AD OF 60 LDA RXeR 
00140 60CD 20 6D 61 JSR DUTCH 
00141 60DO 60 RTS 
00142 60Dl 
00143 60Dl OUTCOL - OUTPUT 8 COLUMNS OF BITS 
00144 60Dl 
00145 60 Dl PARAMETERS ( BELOIJ) ARE V AND R 
00146 60Dl 
00147 60Dl 00 00 V . IJORD 0 LOC IN VISIBLE MEMORY 
00148 60D3 00 R . BYTE 0 NUMBER OF ROIJS TO PROCESS 
00149 60D4 PO * = '+8 RESULT TO OUTPUT 
00 15 0 60 DC , 
00151 60DC 00 PZ . BYTE 0 POIJER OF Z BIT 
00152 60DD 00 B . BYTE 0 STORAGE FOR A BYTE 
00153 6 ODE 00 M . BYTE 0 A MASK 
00154 60Dr 
00155 60DF pez = 1 PACE ZERO LOCATION TO USE 
00156 60DF 
00157 60DF 48 OUTCOL PHI. SAVE REGS 
00158 60EO 81. TXA 
00159 60E l 48 PHI. 
00160 60EZ 98 TYA 
00161 60E3 48 PHI. 
0016Z 60E4 AS 01 LDA PCZ ; SAVE PAGE ZERO AREA 
00163 60 E6 48 PHI. 
00164 60E7 1.5 02 LDA PC Z + 1 
00165 60E9 48 PHI. 
00166 60EA ZO BA 61 JSR STOPTS ; SEE IF STOP PRESSED 
00 I 67 60ED BO 7Z BCS MOVEPF ; IF SO, QUIT NOIJ 
00168 60Er 1.9 00 LDA .0 ; ZERO P(0 : 7) 
00169 60rI AZ 07 LDX 17 
00170 60F3 9D D4 60 CLPZ STA PO , X 
00171 60 F6 CA DEX 
00 I 7Z 60F7 10 FA BPL CLPZ 
00173 60 F9 
00174 60 F9 1.9 01 LDA II SET PZ TO I 
00175 60F8 8D DC 60 STA PZ 
00176 60FE AD DI 60 LDA V STORE VM LOC 
00177 6101 85 01 STA pez 
00178 6103 AD DZ 60 LDA V+l 
00179 6106 85 OZ STA pez+1 
00180 6108 1.0 00 RLOOP LDY JO 
00181 6101. BI 01 LDA ( PC Z ) Y ; CET VM BYTE 
0018 Z SIOC 8D DD 60 STA B ; SAVE IT 
00183 610F 4D 11 60 EOR EORV AL ; REVERSE IT FOR SHOll 
00184 611 Z 91 01 STA (PGZ) Y 
00185 61 I 4 AS 01 LDA pez ; POINT TO NE XT ROil 
00186 6 1 1 6 18 CLC 
00187 6 I 17 6D 15 60 ADC BYTE PL 
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Get Fireworks From
Your PET!*

DUNGEON OF DEATH CODE NAME: CIPHER

TREK-X

TREK-X Command the Enterprise as you

scour the quadrant for enemy warships.

This package not only has superb graph

ics, but also includes programming for
optional sound effects. A one-player

game for the PET 8K. Order No. 0032P

$7.95.

DUNGEON OF DEATH Battle evil

demons, cast magic spells, and accumu

late great wealth as you search for the

Holy Grail. You'll have to descend into

the Dungeon of Death and grope through

the suffocating darkness. If you survive,

glory and treasure are yours. For the PET

8K. Order No. 0064P $7.95.

ARCADE I

ARCADE I This package combines an ex-

citing outdoor sport with one of

America's most popular indoor sports:

• Kite Fight- It's a national sport in India.

After you and a friend have spent several

hours maneuvering your kites across the

screen of your PET, you'll know why!

• Pinball — By far the finest use of the

PET's exceptional graphics capabilities

we've ever seen, and a heck of a lot of fun

to boot-

Requires an 8K PET- Order No. 0074P

$7.95.

CODE NAME:C!PHER

Enjoy that same feeling o: intrigue and

discovery with the Code Name: Cipher

package. Included are:

• Memory Game —Would you like to

match your memory against the com

puter's? You can with the Memory Game.

• Codemaster-One player types in a

word, phrase, or sentence, and the PET

translates that message into a crypto

gram. The other player must break the

code and solve the cryptogram in the

shortest lime possible.

• Deceitful Mindmasler —This isn't your

ordinary Mastermind-type game. You

must guess the five letters in the hidden

code word.

•Code Breaker—Cracking this code

won't be as easy as cracking walnuts.

You'll need to flex your mental muscles

to win this game.

If you want a mental challenge, then

Code Name: Cipher is for you. For the 8K

PET. Order No. 0112P. $7.95.

Instant Software
TM *A trademark of Commodore Business Machines

PETERBOROUGH, N.H. 03458

603-S24-7296
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//. ~ 
Get· Fireworks Froln 
¥;/~Your PET" !~~ 
o 

TREK·X 
TREK.X Command the Enterpri se as you 
scour the Quadrant for enemy warships. 
Th is package not only has superb graph· 
iCs, but also includes programming for 
optional sound effects. A one-player 
game for the PET 8K. Order No. OQ32P 
S7.95. 

DUNGEON OF DEATH 

DUNGEON OF DEATH Bat tie evil 
demons, cast magic spells, and accumu­
late gr2at wealth as you search for the 
Holy Grail. You'll have to descend into 
the Dungeon of Death and grope through 
the suffoca t ing darkness. If you survive, 
glory and treasure are yours. For the PET 
8K. Order No. 0064P S7.95. 

ARCADE I 
ARCADE I Th is package combines an ex­
citing outdoor spo rt with one of 
America's most popu lar indoor sports: 
-Ki te Fight -It 's a national sport in India. 
After you and a friend have spent several 
hours maneuvering your kites across the 
screen of your PET, you'll know why! 
-Pinball- By far the linest use of the 
PET's exceptional graphics capabilities 
we've ever seen, and a heck of a lot of fun 
to boot. 
Requires an 8K PET. Order No. 0074P 
S7.95. 

Instant Software~ 

CODE NAME: CIPH ER 

CODE NAME:CIPHER 
Enjoy that same feeling of intrigue and 

discovery with the Code arne: Cipher 
package. Included are: 
-Memory Game- Wou ld you like to 
match your memory agai nst the com· 
puter 's? You can with the Memory Game. 
-Codemaster - One player types in a 
word, phrase, or sentence, and the PET 
transla tes that message into a crypto· 
gram. The other player must break the 
code and solve the cryptogram in the 
shortest time possible. 
-Deceitful Mindmaster - This isn't you r 
ordinary Masterm ind·type game. You 
must guess the five letters in the hidden 
code word. 
-Code Breaker - Cracking th is code 
won 't be as easy as cracking walnuts. 
You 'll need to flex your mental muscles 
to wi n this game. 

tt you want a mental challenge, then 
Code Name: Cipher is for you. For the BK 
PET. Order No. 0112P. S7.95. 

• A trademark o f Commodore B usiness Machines 

PETERBOROUGH , N. H. 0345B 
603-924-7296 
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Captivate Yourself.

SANTA PARAVIA AND FIUMACCIO

Become the ruler of a medieval city-state

as you struggle to create a kingdom. Up

to six players can compete to see who

will become the King or Queen first. This

program requires a PET 16K. Order No.

0175P.S9.95.

CHIMERA

CHIMERA If you think the legendary

Chimera was hatd to handle, wait until

you try the Chimera package. Included

are:

• Reflex-Round and round the little

white ball rolls. Only fast reflexes can

guide it into the center of the maze.

•Dragon —You'll have to shoot down

those pesky, fire-breathing dragons with

your cannon. If you succeed your castle

will be safe, if not it will mean a call to

your (ire insurance company. For one

player.

•Dungeon-A very punctual guard

comes down to the dungeon every day to

torture you. This means that you have on

ly thirty seconds to dig your way under

the castle to freedom. For one player.

• Dragon Hunt-You must go forth and

slay a fire-breathing dragon. The only

thing that will protect you from the

flames is your shield, if you know when to

use it. For one player.

•Dropoff-You must make your oppo

nent's men "■dropolf" the board by mov

ing and firing your own men. For one or

two players. Order No. 0110P. S9.95.

PET DEMO I

PET DEMO I You can give yourself, your

family, and your friends hours of fun and

excitement with this gem of a package.

•Slot Machine-You won't be able to

resist the enticing messages from this

computerized one-armed bandit.

• Chase-You must find the black piece

as you search through the ever-changing

maze.

• Flying Pheasant-Try to shoot the fly

ing pheasant on the wing.

• Sitting Ducks-Try to get your archer to

shoot as many ducks as possible for a

high score.

•Craps-It's Snake Eyes, Little Joe, or

Boxcars as you roll the dice and try to

make your point.

• Gran Prix 2001 — Drivers with experi

ence ranging from novice to professional

will enjoy this multi-leveled race game.

• Fox and Hounds-It's you against the

computer as your four hounds try to cap

ture the computer's fox.

For true excitement, you'll need a PET

8K. Order No. 0035P $7.95.

Santa Paravia

and Fiumaccio

The most captivating

and engrossing pro

gram ever made for

the PET'

It is the dawn of the 15th Century;

you rule a tiny Italian city-state. Your

goal: The Crown!

Up to six players can compete as

rulers of neighboring cities. You con

trol the grain harvest, feed your serfs,

set tax rates, dispense justice and in

vest in public works.

The future of your realm will de

pend on your decisions. If they are

wise, your city-state will grow and

you will acquire loftier titles. If your

rule is incompetent, your people will

starve and you may be invaded by

your neighbors.

How will you rule your kingdom?

Will you be an enlightened leader—or

an unscrupulous despot? Only you

can answer that question—with San

ta Paravia and Fiumaccio.

TO ORDER

SEE YOUR LOCAL

INSTANT SOFTWARE

DEALER
OR Toil-Free

1-800-258-5473

Instant Software

DOW JONES

DOW JONES Up to six players can enjoy

this exciting stock market game. You can

buy and seli stock in response to chang

ing market conditions. Get a taste of

what playing the market is all about. Re

quires a PET with 8K. Order No. 0026P

$7.95.

We Guarantee It!

k
Guarantee

Ol H I'KIX.RWIS IK I (il ARAM I I I)

IO HI QUALITY PRODUCTS. II NO I

COMI'U M n SATISFIID YOl MAY

KIIIKN llll PROGRAM WITHIN fiO

DAYS. A < Kl Dll OR R1PLACIMI-N1

\MI[ IM WILLINGLY CJIVKN FOR

ANY Kl \S()\.

Prices subject lo change without notice.

A trademark of Commodore Business Machines

PETERBOROUGH, N.H. 03458

603-924-7296
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Captivate Yourself. 
Santa Paravia 

and Fiumaccio 

SANTA PARAVIA AND FIUMACCIO 
Become the rule r 01 a medieval ci ty·s tate 

CHIMERA 
CHIMERA If you think the legendary 
Chimera was hard to handle. wait un til 
you try the Chimera package. Included 
are: 
-Refle x - Round and round the li ttle 
whIte ball rol ls. Only fast reflexes can 
guide it in to the cen ter of the maze. 
-Dragon - You 'll have to shoot down 
those pesky, fire·breathing dragons with 
your cannon. If you succeed your castle 
will be safe, if not il wi ll mean a ca ll to 
your fire insurance company, For one 
player, 
-Dungeon - A very punclual guard 
comes down to the dungeon every day to 
torture you. This means that you have on· 
Iy th irty seconds to dig your way under 
the castle to freedom. For one player. 
-Dragon Hunt - You must go forth and 
slay a fire ·breathing dragon. The only 
thing tha t wi ll protect you from Ihe 
flames is your shield, if you know when 10 
use it. For one player. 
-Dropoff - You mu st make your oppo· 
nent's men "dropoff " the board by mov· 
ing and lirmg your own men. For one or 
two players. Order No, 011 OP. 59.95. 

as you struggle to create a kingdom. Up 
to six players can compete to see who 
will become the King or Queen first. Th is 
program requires a PET 16K. Order No. 
0175P.SS.S5. 

PET DEMO I 
PET DEMO I You can give yourself, your 
fam ily, and your friends hours ollun and 
excitement with this gem of a package. 
-Slot Machine - You won't be able to 
resist the en ti cing messages from this 
computerized one·armed bandi t. 
-Chase - You must find the black piece 
as you search through the ever·changing 
maze. 
'Flying Pheasant - Try to shoot the fl y· 
ing pheasan t on the wing. 
-SiUing Ducks - Try to get your archer to 
shoot as many ducks as possible lor a 
high score. 
-Craps - It's Snake Eyes, Li ttle Joe, or 
Boxcars as you roll the dice and try to 
make your poin t. 
-Gran Prix 2001 - Drivers with experi· 
ence ranging from novice to professional 
will enjoy this multi ·leveted race game. 
-Fox and Hounds -Irs you against the 
computer as your fou r hounds try to cap· 
ture the computer's fox . 
For true excitement , you'll need a PET 
SK. Order No. 0035P S7.S5. 

TO ORDER 
SEE YOUR LOCAL 
INSTANT SOFTWA RE 
DEALER 

OR ~ Toll-Free 
1-800-258-5473 

Instant Software" 

The most captivating 
and engrossing pro­
gram ever made for 
the PET· 

It is the dawn of the 151h Century; 
you rule a ti ny Italian city-sta te. Your 
goal : The Crown' 

Up to six players can compete as 
rulers of neighboring cities. You con· 
trol the gra in harvest , feed your serfs, 
set tax rates, d ispense justice and in­
vest in public works. 

The future of your rea lm will de· 
pend on your dec isions. If they are 
wise, your c ity-state w ill grow and 
you wi l l acqui re loftier tit les. If you r 
rule is incompetent, your people will 
starve and you may be invaded by 
your ne ighbors. 

How will you rule your kingdom? 
Will you be an enl ightened leader- or 
an unscru pulous despot? Only you 
ca n answer that ques tion-wi th San· 
ta Paravia and Fiumaccio. 

DOW JONE$ 
DOW JONES Up to six players can enjoy 
this exci t ing stock market game. You can 
buy and sell stock in response to chang· 
ing marke t condi tions. Get a laste o f 
wha t play ing the market is all about. Re· 
Quires a PET with 8K. Order No. 0026P 
$7.S5. 

Prices subiect to change without notice. 

• A trademark o f Commodore Business Machines 

PETERB OROUGH, N.H. 03458 
603-924-7296 



nu

00188

00189

00190

00191

00192

00193

00194

00195

00196

00197

00198

00199

00200

00201

00202

00203

D02D4

00205

00206

00207

00208

00209

00210

00211

00212

00213

00214

00215

00216

00217

00218

0D219

00220

00221

00222

00223

00224

00225

00226

00227

00228

00229

00230

00231
00232

00233

00234

00235

00236

00237

0023B

00239

00240

00241

00242

00243

00244

00245

00246

00247

00248

00249

00250

00251

00252

00253

00254

00255

00256

00257

00258

00259

00260

00261

00262

00263

00264

00265

611A

611C

G 1 IE

6120

6122

6122

6124

6127

6129

612C

612F

6131

6134

6137

613A

613D

613E

6140

6140

6143

6146

6148

E148

6148

6148

614A

614D

614F

6152

6155

6157

6159

615C

615D

615F

6161

6161

6162

6164

6165

6167

6168

6169

616A

616B

616C

616C

616D

616D

G16D

616D

616D

616D

6170

6173

6174

6176

6179

G17C

617E

6181

6184

6184

6187

6189

618B

G18D

618E

618F

6191

6194

6196

6198

619A

619A

619D

61A0

61A2

85

AS

69

85

A9

8D

A2

AD

2D

ro

BD

OD

9D

OE

CA

10

OE

CE

DO

AO

20

BO

B9

20

C9

DO

20

C8

CO

DO

68

85

68

85

68

AS

68

AA

68

60

8E

8C

48

A5

8D

AD

85

20

20

ZO

BO

A9

85

68

48

85

20

A5

25

DO

20

AD

85

AE

01

02

00

02

01

DE

07

DD

DE

09

D4

DC

D4

DE

E9

DC

D3

CO

00

BA

12

D4

6D

03

03

6D

08

E9

02

01

B7

BS

D4

B9

OE

D4

BA

2D

BA

11

00

96

A5

EE

96

01

EA

83

B9

D4

10

60

60

60

60

60

60

60

60

60

61

60

61

61

61

61

61

60

FO

Fl

61

FO

Fl

61

60

;

ILOOP

IL00P1

;

!

STA

LDA

ADC

STA

LDA

STA

LDX

LDA

AND

BEQ

LDA

ORA

STA

ASL

DEX

BPL

ASL

DEC

BNE

COMPUTE!

PC2

PG2 + 1

40

PG2 + 1

#1

M

• 7

B

M

ILOOP1

PO,X

PZ

PO,X

M

ILOOP

P2

R

RLOOP

; OUTPUT P0(0:7)

;

MOVEP

MOVEP1

MOVEPF

i

;

LDY

JSR

BCS

LDA

JSR

CMP

BNE

JSR

I NY

CPY

BNE

PLA

STA

PLA

STA

PLA

TAY

PLA

TAX

PLA

RTS

to

STOPTS

MOVEPF

PO,Y

OUTCH

#3

MOVEP1

OUTCH

#6

MOVEP

PG2 +i

PGZ

, OUTCH - OUTPUT A

;

; THIS

;

OUTCH

OUTCH1

OUTCH2

ROUTITi ■ \h\ ■

STX

STY

FHA

LDA

STA

LDA

STA

JSR

JSR

= •

JSR

BCS

LDA

STA

PLA

PHA

STA

JSR

LDA

AND

3NE

e- t

JSR

LDA

STA

LDX

OUTCHX

OUTCHY

SD4

TMPDEV

RDEV

5D4

SFOBA

SF12D

STOPTS

OUTCH2

#0

5 96

SA5

SFOEE

S9G

1

OUTCH1

SF183

TMPDEV

SD4

NMSDLY

; SET MASK TO 1

. FOR I = 7 TO 0 STEP -1

, IF B AND MOO

; P(I)=P<I>+F2

; SHIFT MASK LEFT

; SEE IF DONE

, DOUBLE P2

; SEE IF OUTER LOOP DONE

; SEE IF STOP PRESSEDD

; IF SO, QUIT HERE

, OUTPUT A CHARACTER

, SEE IF 3

, IF SO, DO IT AGAIN

, ONLY DO 8

; RESTORE PAGE ZERO AREA

; RESTORE REGS

CHARACTER TO DEVICE RDEV

SUPPLIED BY GREG YOB - THANKS MUCH

, SAVE REGS

; SAVE CURRENT DEVICE

; SET MY DEVICE

i LISTEN

, ATTENTION

, SEE IF STOP PRESSED

, IF SO, EXIT FROM HERE

; CLEAR STATUS

; REGET CHAR

, STORE WHERE IT SHOULD BE

; OUTPUT

; SEE IF TIMED OUT

; IF SO, TRY AGAIN

; UNLISTEN

; RESTORE DEVICE

, DELAY A FEW MS
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00188 611A 85 01 STA PGZ 
00189 611C AS 02 LOA PG Z +1 
00190 611E 69 00 AOC .0 
00191 6120 85 02 STA PG Z +1 
00192 6122 
00193 6122 AS 01 LOA U ; SET HASK TO 1 
00194 6124 80 DE 60 STA II 
00195 6127 A2 07 LOX .7 FOR I • 7 TO 0 STEP - 1 
00196 612 9 AD DO 60 ILOOP LOA B ; IF BAND H ( ) 0 
00197 612C 20 DE 60 AND H 
00198 61 ZF FO 09 BEQ ILOOP 1 
00199 6131 BO 04 60 LOA PO , X P(I ) .P(I ) +P2 
00200 6134 00 DC 60 ORA Pl 
00 2 01 6137 90 04 60 STA PO , X 
00202 613A DE DE 60 ILOOP 1 ASL H ; SHIFT HASK LEFT 
00203 6130 CA OEX SEE IF DONE 
00204 613£ 10 E9 BPL !LOOP 
00205 6140 
00 Z 06 6140 DE DC 60 ASL P2 DOUBLE P2 
00207 614 3 CE 03 60 DEC R SEE IF OUTER LOOP DONE 
00208 6146 DO CO BNE RLOOP 
00209 6148 
00210 6148 OUTPUT PO ( 0 : 7 ) 
00211 6148 
00212 6148 AD 00 LOY 10 
00213 614A 20 BA 61 HOVEP JSR STOPTS ; SEE IF STOP PRESSEDD 
00214 6140 BO 12 BCS HOVEPF I F SO , QU IT HERE 
00215 614F B9 04 60 LOA PO, Y 
00216 6152 20 60 61 J SR DUTCH OUTPUT A CHARACTER 
00217 6155 C9 03 CHP .3 SEE IF 3 
00218 6157 DO 03 BNE HOVEPI 
00219 6159 20 60 61 JSR DUTCH IF SO, DO IT AGA IN 
00220 615C C8 1I0VEP1 INY 
00221 6150 CO 08 CPY U ONLY DO 8 
00222 61 SF DO E9 BNE HOVEP 
00223 6161 , 
00224 6161 68 HOVEPF PLA ; RESTORE PAGE ZERO AREA 
00225 6162 85 02 STA PGZ + J 
00226 6164 68 PLA 
00227 6165 85 01 STA PGZ 
00228 6167 68 PLA ; RESTORE REGS 
00229 6168 A8 TAr 
00230 6169 68 PLA 
00231 616A AA TAl 
0023Z 616B 68 PLA 
00233 616C 
00234 616C 60 RTS 
00235 6160 
00236 6160 DUTCH - OUTPUT A CHARACTER TO DEVICE RDEV 
00237 6160 
00 Z 3 8 6160 THIS RO UTI NE liAS SUPPL I ED BY GREG YOB - THANKS HU CH 
00239 6160 
00240 6160 8E B7 61 DUTCH STX OUTCHX SAVE REGS 
00241 6170 8C B8 61 STY OUTCHY 
00 242 6173 48 PHA 
00243 6174 AS 04 LOA SD4 SAVE CURRENT DEVICE 
00244 6176 80 B9 61 STA TH PDE V 
00245 6179 AD DE 60 LOA ROE V SET HY DEVICE 
00246 617C 85 04 STA 104 
00247 611£ 20 BA FO JS R SFOBA LI STEN 
00248 6181 20 20 F1 J SR SF 1 20 ATTENTION 
00 Z4 9 6184 OUTCH1 = • 
00250 6184 20 BA 61 J SR STOPTS ; SEE IF STOP PRESSED 
00 251 6187 BO 11 BCS OUTCH Z ; IF 50, EXIT FROH HERE 
00252 6189 A9 00 LOA . 0 CLEAR STATUS 
00253 618B 85 96 5 TA S 96 
00 2 54 6180 68 PLA REGET CHAR 
00255 618E 48 PHA 
00256 618F 8 5 AS 5TA lAS STORE IIHERE IT SHO ULD BE 
00Z57 6191 20 EE FO J SR SFOE[ OUTPUT 
ODZ 5 8 6194 AS 96 LOA S96 SEE IF TIHED OUT 
00259 6196 25 01 AND 1 
00 2 60 6 198 DO EA BNE OUTCH1 I F SO , TRY AGAIN 
00261 619A OUTCHZ = • 
00262 6I9A 20 8 3 Fl JSR 1 Fl8 3 UNLISTEN 
00263 6190 AD B9 61 LOA TIIPDEV RESTORE DE VIC E 
00264 6lAO 8 5 04 STA SO~ 

00265 6IA 2 AE 10 6 0 LO X NHSD LY ; OELA Y A FEll liS 
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00266

00267

00268

O02G9

00270

O0271

00272

00273

00274

O0275

00276

00277

00278

00279

00280

00281

00282

00283

O0284

00285

00286

00287

00288

00289

00290

00291

00292

00293

ERRORS

SYMBOL

SYMBOL

B

EORVAL

M

NMSDLY

OUTCH3

OUTCHY

OUTPFX

OUTROU

OUTVM2

PO

RLOOP

RREPX

STOPT1

VM

END OF

G1A5 F0

61A7 A0

61A9 88

61AA DO

61AC CA

G1AD DO

G1AF

61AF AE

G1B2 AC

61B5 68

61B6 60

61B7

6157 00

61B8 00

G1B9 00

61BA

61BA

61BA

61BA

61BA

61BA AD

61BD C9

61BF 18

61C0 DO

G1C2 38

61C3 60

61C4

61C4

= 00000

TABLE

VALUE

60DD

6011

60DE

6010

61A7

61B8

60B1

608D

604E

60D4

6108

6016

51C3

6013

ASSEMBLY

CHOSS REFERENCE

B

BYTEPL

CLP2

ENTRGR

EORVAL

EXITGH

ILOOP

ILOOP1

M

MOVEP

MOVEP1

MOVEPF

NMSDLY

OUTCH

OUTCH1

OUTCH2

OUTCH3

0UTCH4

OUTCHF

OUTCHX

OUTCHY

OUTCOL

OUTPFi

OUTPF2

OUTPFX

OUTR1

0UTR2

OUTRET

560DD

56015

560F3

3 6038

S6011

5607D

56129

S613A

560DE

S614A

S615C

56161

56010

S616D

S6184

SG19A

5G1A7

S61A9

561AF

S61B7

561B8

S6ODF

S E 0 S B

S60C4

S60B1

S609C

S60AD

560C5

08

C8

FD

FB

B7

B8

12

EF

01

152

42

170

54

38

90

196

198

153

213

218

167

37

96

138

249

251

267

268

266

240

241

21

129

126

64

113

117

57

61

61

E8

BYTEPL

EXITGR

MOVEP

OUTCH

OUTCH4

OUTCOL
OUTR1

OUTVM

OUTVMF

R

RPFXC

RVAL

STOPTS

VMPAGE

OUTCH3

OUTCH4

OUTCHF

;

OUTCHX

OUTCHY

TMPDEV

;

COMPUTE!

BEQ OUTCHF

LDY *200

DEY

BNE OUTCH4

DEX

BNE OUTCH3

= *

LDX OUTCHX

LDY OUTCHY

PLA

RTS

.BYTE 0

BYTE 0

.BYTE 0

1 MS INNEF MX)!' i f,0

; ANI ;;; .",:■

ONE

; STOPTS - SET CARRY IF STOP KEY
;

; TAKEN FROM PAGE
J

STOPTS

STOPT1

6015

G07D

G14A

616D

61A9

60DF

609C

6018

6076

60D3

6009

600C

eiBA

G012

PAGE 1

182

72

172

103

183

95

204

202

194

222

220

214

265

98

140

260

261

271

269

272

273

274

115

131

133

83

120

119

68

196

112

132

127

197

224

104

215

278

279

157

1 25

89

LDA SE812

CMP #SEF

CLC

BNE STOPTi

SEC

RTS

.END

CLP2

ILOOP

MOVEP1

OUTCH1

OUTCHF

OUTPFl

OUTR2

OUTVM0

P2

RDEV

RPFXR

RVALX

TMPDEV

187

2D2

129

219 240

137

PRESSED

5 OF MTU ■c;rr:KN?AT:a^ 1 ■ .1

■ LOOK AT

; TEST FOR

KEYBOARD

STOP KEY

OF IS

111

5 CYCLES i.r;NC >

K-1002 :;:

, CARRY CLEAR FOR NO STOP

, CARRY ,S

G0F3

G129

615C

G184

61AF

60BB

60AD

6031

60DC

600E

600A

6017

61B9

OUTROV

OUTVM

OUTVM0

OUTVM1

OUTVM2

OUTVMF

P2

PCZ

PO

R

RDEV

REND

RLOOP

RPFXC

RPFXR

RREP

RHEPX

RVAL

flVALX

RXGR

STOFT1

STOPTS

TMPDEV

V

VM

VMPAGE

ENTRGR

IL00P1

MOVEPF

OUTCH2

OUTCHX

OUTPF2

OUTRET

OUTVM1

PGZ

REND

RREP

RXGR

V

SGO8D

56018

S6031

SG037

5604E

SG076

SGODC

50001

S60D4

S60D3

S600E

SGOOD

56108

56009

S600A

S600B

56016

S600C

56017

5G00F

561C3

561BA

561B9

560D1

S6013

S6012

FOR YES STOP

6088

613A

6161

G19A

61B7

G0C4

60C5

G037

0001

600D

600B

60DF

60D1

20 67

19 48

57 59

56 61

70 78

63 85

151 175

155 162

181 184

191 225

149 170

114 148

35 245

33 84

160 208

29 125

30 55

31 52

43 53

32 65

44 66

36 139

289 291

62 166

244 263

109 111

176 176

41 49

74 76

39 48

87

81

38

200

164

185

227

199

207

80

69

86

213

280

116

51

108

108

206

177

188

201

113

250

118

71

110

179

189

215

286

147

73

iff
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00266 6U5 FO 08 BEQ OUTCHF 
00267 6lA7 AD C8 OUTCH3 LDV 1100 ; I 115 INNER LOOP (LOOP IS 5 CVCLES LONG) 
00268 6lA9 88 OUTCH4 DEY 
00269 6lAA DO FD BNE OUTCH4 
00270 6lAC CA DEI 
00271 6 lAD DO F8 BNE OUTCH3 
00272 6lAF OUTCHF = • 
00273 6lAF At B7 6 I LDX OUTCHX AND REGS 
00274 61B2 AC B8 61 LDV OUTCHY 
00275 61 B5 68 PLA 
00276 61B6 60 RTS DONE 
00277 61B7 . 
00278 61B7 00 OUTCHX · BYTE 0 
00 Z 79 6IB8 00 OUTCHY · BYTE 0 
00280 61B 9 00 TIIPDEV · BVTE 0 
00281 61BA 
00Z82 61BA STOPTS - SET CARRY IF STOP KEY PRESSED 
00283 61BA 
00284 61BA TAKEN FROII PAGE 5 OF IITU DOCUIIENTATION FOR K-I002-6C 
00285 61BA 
00286 6lBA AD 12 E8 STOPTS LDA sE812 ; LOOK AT KEYBOARD 
00287 61BO C9 EF CliP • SEF TEST FOR STOP KEY 
00288 61BF 18 CLC CARRY CLEAR FOR NO STOP 
00289 61CO DO 01 BNE STOPT) 
00290 61C2 38 SEC CARRY SET FOR YES STOP 
00291 61C3 60 STOPTI RTS 
00292 61C4 
00293 61 C4 . ENO 
ERRORS = 00000 
SVIIBOL TABLE 
SYIIBOL VALUE 

B 6000 BYTEPL 6015 CLP2 60F3 ENTRGR 6088 
[ORVAL 6 0ll EX ITGR 6070 ILOOP 6/Z 9 !LOOP I 613A 
II 6 ODE 1I0VEP 614A 1I0VEPI 615C 1I0VEPF 6161 
NIISDLY 6010 OUTCH 616D OUTCHI 6184 OUTCH2 619 ... 
OUTCH3 61 A 7 OUTCH4 61A9 OUTCHF 61AF OUTCHX 61B7 
OUTCHY 61B8 OUTCOL 600F OUTPFI 60BB OUTPFZ 60 C4 
OUTPFX 60 BI OUTRI 609C OUTR2 60AO OUTRET 60C5 
OUTROIJ 6080 OUTVII 6018 OUTVIIO 6031 OUTVIII 6037 
OUTVII2 604E OUTVIIF 6076 P2 600C PGZ 0001 
PO 6004 R 6003 ROEV 600E REND 6000 
RLOOP 6108 RPFXC 6009 RPFXR 600A RREP 600B 
RREPX 6016 RVAL 600C RVALX 6017 RIGR 60 Of 
STOPTI 61C3 STOPTS 61 BA TIIPOEV 61B9 V 6001 
VII 6013 VIIPAGE 601Z 

[NO OF ASSEIIBL Y 

CROSS REFERENCE . .. . . PAGE 1 OUTROIJ 16 080 20 67 87 108 

B 1600D 152 182 196 
OUTVII 56018 19 48 
OUTVIIO 16 0 31 57 59 BYTEPL 16015 42 72 112 187 OUTVlll 56037 56 61 81 CLP2 560F3 170 172 OUTVII2 1604E 70 78 ENTRGR 16088 54 103 132 OUTVIIF 56076 63 85 88 [ORV At 56011 38 183 P2 5600C 151 175 200 Z06 EX ITG R 16070 90 95 127 

!LOOP 5612 9 196 204 PGZ SOOOI 155 162 164 177 179 
/LOOP 1 561lA 198 202 181 184 185 188 189 
II 5600E 153 194 197 202 191 225 227 
1I0VEP 5614A 213 222 PO 560D4 149 170 199 201 215 
1I0VEPI 1615C 218 220 R 16003 114 148 207 
1I0V[PF $6161 167 214 224 ROEV $600E 35 245 
NIISDLY 16 010 37 265 REND 16000 33 84 
OUTCH 1616D 96 98 104 1 Z 9 RLOOP 56108 180 208 

138 140 216 219 240 RPFXC 16 0 0 9 29 125 
OUTCHI 56184 249 260 RPFXR 5600A 30 55 
OUTCH2 5619A 251 261 RREP 5600B 31 52 
OUTCH3 I6lA7 Z67 271 RREPX 16016 43 53 80 
OUTCH4 561A9 268 269 RVAL 5600C 3Z 65 69 
OUTCHF I6IAF 266 272 RVALX 56017 44 66 86 113 
OUTCHX 561 B7 240 273 278 RXGR S6 0 0 F 36 139 
OUTCHY 16IB8 241 274 Z79 STOPTI 561C3 Z89 291 
OUTCOL HOOF 21 115 157 STOPTS S6ISA 62 166 213 250 28E 
OUTPFI S60BB 129 131 TIIPOEV 16IB9 244 263 280 
OUTPF 2 560C4 126 133 V 16 001 109 III j 16 118 147 
OUTPFX 160BI 64 83 I 25 176 178 
OUTRI 5609C 11 3 120 VII 560 13 41 49 51 7 I 73 
OUTR2 560AO 117 119 74 76 108 11 0 
OUT RET 560C5 57 68 89 1 37 VIIPAGE 560 IZ 39 48 © 
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Machine Language:

Getting To The

Machine

Language
Jim Butterfield

Toronto, Canada

Your PET/CBM is a Basic machine. To run machine

language you have to leave Basic — perhaps for a

temporary period — and enter the machine lan

guage program. You'll often want Basic and

Machine Language to work together. Where time

is not critical, many things code easily into Basic.

But where speed is important, or the job is beyond

Basic's normal powers, you'll want to use machine

language inserts. At that time, your computer will

want to go into machine language.

There are four standard methods of doing

this: some are more complex than others. Each has

its own advantages and drawbacks.

The SYS command and the USR function call

machine language whenever Basic desires to do so.

This may be done with a direct command or from

a program. The machine language program acts as

a subroutine, and may return to the Basic calling

point when it has done thejob.

The more complex "wedge" method calls a

machine language routine frequently whenever

Basic is running. It doesn't wait for the Basic

program to call it in; it seems to run simultaneously

with Basic.

The interrupt method taps the PET's internal

interrupt scheme. Every sixtieth of a second —

whether Basic is running or not - PET's interrupt

kicks in and does a number of quickjobs, such as

checking the keyboard and flashing the cursor.

Machine language programs which tap the inter

rupt seem to run continuously, even when Basic is

not active.

The Machine Language Monitor has a Go (.G)

command which allows you to start a machine

language program directly. The program is not

called as a subroutine, so it must find its own way

back to the MLM when it is finished.

Each of the four methods will be discussed

briefly here.

SYS And USR

SYS and USR create direct calls from Basic to a

machine language program. This program runs

only when called, and when it is finished it will

hopefully return control to Basic and allow Basic

execution to continue.

SYS is a command. You say SYS 7143, for

example, as a direct command or within a program,

and machine language at decimal address 7143 will

start executing. SYS is quite convenient when you

have several machine language programs to be run

at different times: you just give the address of each
one as you call it.

USR is a function, not a command. You

cannot say USR(O) alone any more than you can

say SQR(O): it must be part of a command. You

might say any of: PRINT USR(O); X = USR{99); IF

USR(7) = 3 THEN ... or any similar syniax.

When Basic encounters the USR function

within a Basic statement, it will start to execute

machine language at a present address. Hopefully

you will have set the address to point at the program

you want to run; you do this by POKEing the

desired address into locations 1 and 2. Once you've

done this, USR will fire you into the desired ma

chine code every time you use it.

The argument of the USR function — that's

the value enclosed in brackets — is available to the

machine language program if it wants to use it.

This value may be found in the floating point

accumulator, which is at hexadecimal B!) to B45 in

original ROMs or at 5E to 63 in subsequ ent PET/

CBM machines. It's store in floating point notation,

which is devilishly hard to read if you don't know

the system and not that easy if you do. When a

simmple number like 5 conies up as hexadecimal

83 AO 00 00 00 20 you may be happy to reach for a

built-in conversion routine that yields a much

more readable fixed-point value of 00 05.

If you use the USR argument you may also

leave a value in the same floating point accumulator

just before you return to Basic. This value will be

picked up by Basic as the value computed by the

USR function.

To summarize: SYS lets you pick any of

several machine language programs. USR takes

you to a fixed location and allows you to pass a

single value to and from machine language if you

want. The SYS command seems simpler to the

beginner, but USR is also straightforward once you

get used to it.

The Wedge, Or Infiltrating Basic

This advanced technique gives the effect of a Basic

"supervisor" which watches Basic run and occa

sionally kicks in with some of its own activities. It

doesn't need to be called from Basic: once im

planted, it will be there and active any time Basic

is running.

It's a powerful method of extending Basic.

Many systems use it: disk monitors, including the

Commodore "wedge" DOS; Basic enhancers such

as the Programmer's Toolkit or Basic Aid; and

Brett Butler's TRACE as published in COMPUTE!,
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Machine Language: 

Geffing To The 
Machine 
Language 
Prog ra m Jim Butterfield 

Toronto, Canada 
Your PET /CBM isa Basic machine. To run machine 
language you have to leave Basic - perhaps fo r a 
temporary period - and enter the machine lan­
guage program. ¥ ou'll often want Basic and 
Machine Language to work together. Where time 
is not cri tical, many things code easil y into Basic. 
But where speed is important, or the job is beyond 
Basic's normal powers, you 'll want to use machine 
language inserts. At that time, your computer will 
want to go into machine language. 

There are four standard methods o f doing 
this: some are more complex than others. Each has 
its own advantages and drawbacks. 

The SYS command and the USR function call 
machine language wheneve r Basic desires to do so. 
This may be done with a direct command or from 
a program. The machine language program acts as 
a subroutine, and may return to the Basic calling 
point when it has done the job. 

The more complex "wedge" method calls a 
machine language routine frequently whenever 
Basic is running. It doesn't wait for the Basic 
program to call it in; it seems to run simultaneously 
with Basic. 

The interrupt method taps the PET's internal 
interrupt scheme. Every sixtieth of a second -
whether Basic is running or not - PET's interrupt 
kicks in and does a number of quick jobs, such as 
checking the keyboard and flashing the cursor. 
Machine language programs which tap the inte r­
rupt seem to run continuously, even when Basic is 
not active. 

The Machine Language Monitor has a Go (.G) 
command which allows you to start a machine 
language program directly. The program is not 
called as a subroutine, so it must find its own way 
back to the MLM when it is fini shed . 

Each of the four methods will be discussed 
briefl y here. 

SYSAndUSR 
SYS and USR create direct calls from Basic to a 
machine language p rogram. This program runs 
only when called, and when it is fini shed it will 
hopefull y return control to Basic and allow Basic 

execution to continue. 
SYS is a command . You say SYS 7 143, for 

example, as a direct command or within a p rogram, 
and machine language at decimal address 7 143 will 
start executing. SYS is quite convenient when you 
have several machine language progra s to be run 
at different times: you just give the add ress of each 
one as you call it. 

USR is a function, not a command. You 
cannot say USR(O) alone any more than you can 
say SQR(O): it must be part of a com mand. You 
might say any o f: PRI NT USR(O); X = USR(99) ; IF 
USR(7) = 3 TH EN ... or any similar synt ax. 

When Basic encounters the USR fu nction 
within a Basic statement, it will sta rt to execute 
machine language at a present add ress. Hopefully 
you will have set the address to point at the program 
you want to run; you do this by POKEing the 
desired address into locations I and 2. Once you've 
done this, USR will fire you into the desired ma­
chine code eve ry time you use it. 

T he argument of the USR function - that's 
the value enclosed in brackets - is available to the 
machine language program if it wants to use it. 
This va lue may be fo und in the floati ng point 
accumulator , which is at hexadecimal B to B45 in 
original ROMs or at 5E to 63 in subsequent PET/ 
CBM machines. It's store in floating point notation , 
which is devilishl y ha rd to read if you don't know 
the system and not that easy if you do. When a 
simmple number like 5 comes up as hexadecimal 
83 AO 00 00 00 20 you may be happy to reach for a 
built-in conversion routine that yields a much 
more readable fixed-point value of 00 05. 

If you use the USR argument you may also 
leave a value in the same floating point accumulator 
j ust before you return to Basic. This value will be 
picked up by Basic as the value computed by the 
USR function. 

T o summar ize: SYS lets you pick any of 
seve ral machine language programs. USR takes 
you to a fixed location and allows you to pass a 
single value to and from machine language if you 
want. The SYS command seems simpler to the 
beginner, but USR is also straightforward o nce you 
get used to it. 

The Wedge, Or Infiltrating Basic 
T his advanced technique gives the e ffe( t o f a Basic 
"supervisor" which watches Bas ic ru n and occa­
siona lly kicks in with some of its own act ivities . It 
doesn't need to be ca lled from Basic: once im­
planted, it will be there and aClive an y ti me Basic 
IS r u nning. 

It's a power ful method of extendi n g Basic. 
Many systems use it: d isk monitors, incl d ing the 
Commodore "wedge" DOS; Basic enhancers such 
as the Programmer's Toolkit or Basic Aid ; and 
Brett Butler 's TRACE as published in COMPUTE!, 
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Skylcs Electric Works

BASIC Programmer's, Toolkit®, Disk-O-Pro®, Command-O®

For CBM® Owners Who Want More Fun

And Fewer Errors with Their Programs

Here are nineteen commands you'll need, on a single chip you can install in two

minutes without tools, on any CBM or CMB system. 4KB of ROM firmware on

each chip with a collection of machine language programs available from the time

you turn on your PET to the time you shut it off.

For CBM 8016 and 8032; BASIC 4.0

BASIC Programmers Command-O®

AUTOed DUMPed DELETEed FINDed (improved) HELPed KILLed OFFed

TRACEed (improved) RENUMBERS (improved) INITIALIZE85 MERGE85 MOVE65

EXECUTE85 SCROLLed OUTed SETed SENDBS PRINT USINGBS BEEPBS

100 cosua iso

105 PRINT USING CS, A, BS

130 INPUT "TIME", Dt

131 INPUT "DAY". Et

190 IFB< >C THEN 10S

1H FOR X IT09

1B3 PRINT V(X):HEXT

1M RETURN

200 l=X/1fl

READV

RENUMBER 110. 10. 105-1W

LIST

100 GOSUB 150

110 PRINT USING CJ, A, BS

120 INPUT -TIME", DJ

130 INPUT "DAV", E»

140 IFBoC THEN 110

150 FOR X- IKS

ISO PRINT V(X):NE)tT

170 RETURN

:oo i-x.!9

READY

MERGE 01 "BUY NOW"

SEARCHING FOR BUY NOW-

LOADING

READY

RENUMBER 100, 10

READY

FIND 8$

110 PRINT USING AS. VJ],3J*CJ*DJ

280 S = "HOW IS THE TIME1'

5*0 BA- BA 1

590 RA= 123-5X92♦ BA-10

600 IF BA-143 THEN MO

610 RETURN

620 CI - 'PROFIT If. . , t m • DAILY"

630 PRINT USING CS, PI

640 DS-"LOSS %»,§#*■** DAILY"

650 PRINT USING DS. LI

PROFTT SI. J3B.61 DAILY

LOSS S 0.00 DAILY

NOTICE

When you order Command-0, we will loan

you a Toolkit until we deliver Command-0.

NOTICE

PRICES:

BASIC Programmers Toolkit® (chip only)

BASIC Programmers Disk-O-Pro® (chip only)

BASIC Programmers Command-O® (chip only)

Interface boards (needed sometimes)

Instruction Manual (with redeemable $5.00 coupon)

$40.00

$75.00

$75.00

$20.00-$50.00

$5.00

Shipping and handling $2.50 USA/Canada, $10.00 Europe/Asia

California residents please add 6% or 6-112% sales tax as required

Reserve your Disk-O-Pro, Command-0 today

Toolkit® immediate delivery, Disk-O-Pro delivery in December, Command-0 delivery in January

VISA, MASTERCHARGE ORDERS CALL (800) 538-3083 (except California residents)

CALIFORNIA ORDERS PLEASE CALL (408) 257-9140

Skylcs Electric Works
231 E South Whisman Road

Mountain View, CA 94041

(415) 965-1735
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Skyles Electric Works 

BASIC Programmer's, Toolkit@l, Disk-O-Pro@>, Command-0@> 

For CBM@ Owners Who Want More Fun 
And Fewer Errors with Their Programs 
Here are nineteen commands you'll need, on a single chip you can install in two 
minutes without tools , on any CBM or CMB system. 4KB of ROM firmware on 
each chip with a collection of machine language programs available from the time 
you turn on your PET to the time you shut it off. 

For CBM 8016 and 8032; BASIC 4.0 

BASIC Programmers Command-O@ 

AUTOed DUMped DELETEed FINDed (improved) HELped KILLed OFPd 
TRACEed (improved) RENUMBERed (improved) INITIALlZE"s MERGEBS MOVE"s 

EXECUTE"S SCROLLed oured SETed SENDBS PRINT USINGBS BEE pBS 

100 GOSUB 1110 
105 PRINT USING ct, A, B$ 
130 INPUT "TUlF', os 
1S1 lHPUT ~OAr, U 
1&0 IfB< >C THEN 105 
110 fOR X_TTC)g 
183 PRINT VIX) :NEXT 
lat RETURN 
200 I - XI18 

READY 

REHUMBER 110. 10, Ios.lat 

READ' 
UST 

100 GOSUB 150 
110 PRINT USING ct, A, B$ 
120 INPUT " nME" , os 
130 INPUT " DAY", EI 
140 1fB..; " C THEN 110 
150 fOR x . JT09 
1150 PRINT Y(X) :NEXT 
Ito RETURN 
200 1- l1J18 

READ' 

PRICES: 

MERGE 01 "BUY NOW·" 

SEARCHlr«i FOR BUY HOW' 
LOADING 

READ' 
RENUMBER 100. 10 

READY 
,,"0" 
110 PRINT USING AS, ~,~ .. ct · OS 
2801D .... NOW IS THE nM£" 

READ, 

5eO SA- SA - 1 
580 F1A . I23"Sl1Jn .. BA·IO 
&00 IF SA _ I43 THEN S80 
610 RETURN 
620 ct ."PAOJ'TT b , ,.., •• DAlLY" 
6JO PRINT USING ct, pt 
&40 DS _"LOSS .. , ••• •• _ DAlLY' 
650 PRINT USING OS. U 

RUN 
PROF" SI, 238.61 DAILY 
LOSS I 0.00 DAlLY 

READ' 

~ NOTICE ~ 

When you order Command-O, we will loan 
you a Toolkit until we deliver Command-O. 

~ NOTICE ~ 

BASIC Programmers Toolkit@ (chip only) 
BASIC Programmers Disk·O-Prott;!> (chip only) 
BASIC Programmers Command·Q® (chip only) 
Interface boards (needed sometimes) 

$40.00 
$75.00 
$75.00 

$20.00-$50.00 
$5.00 Instruction Manual (with redeemable $5.00 coupon) 

Shipping and handling $2.50 USA/Canada, $10.00 Europe/Asia 
California residents please add 6% or 6·1/2% sales tax as required 

Reserve your Dlsk·()"Pro, Commend-O today 

Toofkifl3' immediate delivery, Disk·O·Pro delivery in December, Command·O delivery in January 

VISA. MASTERCHARGE ORDERS CALL (800) 538-3083 (except Californ ia ,esidentsl 

~ 
CALIFORNIA ORDERS PLEASE CALL (408) 257-9140 

1

231 E South Whisman Road 
Skyles Electric Works Mountain View, CA 94041 

(415) 965-1735 
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issue 1.

How does it work? It's done by infiltrating a

Basic subroutine called CHRGET which is located

in page zero. This subroutine is called every time

the Basic interpreter wants to get a character from

your Basic program. By making very careful

changes to this subroutine, you can force the Basic

interpreter to do a little extra work for you.

It's not simple. But with a little persistence and

a lot of bravery, you can train Basic to do some

clever new tricks.

Interrupt

Sixty times a second, PET's normal activity freezes.

An interrupt signal causes a completely independ

ent program to run. When the interrupt program

completes, the computer's normal programs

unfreeze and continue exactly where they left off.

This powerful mechanism allows PET to do

several important jobs. Thejiffy clock is updated;

the keyboard is checked for activity; the stop key is

checked and its condition logged; the cursor is

flashed when necessary; and the cassette motors

are started or stopped. All of this is invisible to the

main program, which clanks along happily without

even noticing the interruptions.

The interrupt mechanism works all the time,

even when Basic isn't running. If you add your

own machine language program to the interrupt

sequences, it too will work all the time — sixty

times a second. It's ideal for watching special input/

output ports, flashing parts of the screen, and

similarjobs.

You can get at the interrupt routine quite

easily. There is a memory location called the

Hardware Interrupt Vector: in original ROMs, it's

at hexadecimal 0219 and 021A; in new ROM

systems it's at hex 0090 and 0091. In either case,

the locations contain an address which points to

the interrupt routine. If you change the address,

the interrupt mechanism will go wherever you say,

sixty times a second. At the end of your coding,

don't forget to jump to the regular interrupt

program so that the keyboard, clock, etc. still work

properly.

Changing the address of the Hardware Inter

rupt vector has a small problem. Like all addresses,

it comes in two chunks: a low order byte and a high

order byte. If you havejust changed the low order

part and are about to change the second part when

the interrupt strikes, you have a disaster on your

hands. The address that the interrupt finds at that

moment will be nonsense — part old address and

part new.

Avoid this problem by making use of the SEI

(Set Interrupt disable) instruction to lock out the

interrupt while you are changing the vector. Don't

forget to restore the interrupt with a CLI (Clear

Interrupt disable) when you've finished putting

the address in place.

It seems odd, but cassette tape can neither

read or write after you have changed t :ie interrupt

vector from its usual address; and LOADs from

disk may "hang" without saying READY. Be sure

to make provision to restore the vector if you do

much input or output.

Machine Language Monitor

In the Machine Language Monitor, you can type

.G for Go and go directly to any machine language

program you like. You will go with a directjump

(JMP) command, which means that the program is

not treated as a subroutine. You can't get back with

a return (RTS) instruction; instead, you will likely-

use a Break (BRK) command to reconnect with the

monitor.

The Go command and associated BRK in

structions are useful in debugging programs. After

your program is written, replace several of the

instructions in your program with Break com

mands. Try to scatter the Break commands evenly

throughout your program, especially ;u the start of

logical program "modules". Now perform Go to

the start of your program. You should come back

to the monitor almost instantly with the first Break

point. If so, you've reached that program step

safely; replace the Break instruction with the

command that originally belonged there. Now you

can Go to that address, and the program will

resume and continue to the next Break. As you go

through the program piece by piece, check that the

registers contain the values you expect; if approp

riate, check key memory locations, too

If the PET misbehaves or goes terribly quiet,

at least you will have isolated the portion of the

program that is doing it to you. On the next test,

you can set your break points closer together in

that area, and pin the problem down siep by step.

Summary

There are several ways to link your PET to machine

language programs. Beginners will want to stay

with the SYS command and the USR function until

they have gained confidence. They should learn

the Machine Language Monitor (.G) and Break

(BRK) functions as quickly as possible to help in

checking out programs.

The advanced functions — wedge and inter

rupt— will be there when they are needed. ©

OddS & Ends on the 2040 Disk
Jim Butterfield

The disk has almost more brains than the PET. It

contains two separate microprocessors, each of

which has its own ROM program; the micros talk

to each other via a shared block of memory.
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issue I. 
How does it work? It's done by infiltrating a 

Basic subroutine called CHRGET which is located 
in page zero. This subroutine is called eve ry time 
the Basic interpreter wants to get a character from 
your Basic program. By making very ca re ful 
changes to this subroutine, you can force the Basic 
interpreter to do a li ttle extra work for you. 

It's not simple. But with a little persistence and 
a lot of brave ry, you can train Basic to do some 
clever new tricks. 

Interrupt 
Sixty times a second, PET's normal activity freezes. 
An interrupt signal causes a completely independ­
ent program to run. When the interrupt program 
completes, the computer's normal programs 
unfreeze and continue exactly where they left off. 

This powerful mechanism allows PET to do 
several important jobs. Thejiffy clock is updated; 
the keyboard is checked for activi ty; the stop key is 
checked and its condition logged ; the cursor is 
flashed when necessary; and the cassette motors 
are started or stopped. All of this is invisible to the 
main program, which clanks along happil y without 
even noticing the interruptions. 

The interrupt mechanism works all the time, 
even when Basic isn't running. If you add your 
own machine language program to the interrupt 
sequences, it too will work all the time - sixty 
times a second . It's ideal for watching specia l inpu t! 
output ports, fl ashing parts of the screen, and 
similar jobs. 

You can get at the interrupt routine quite 
easily . There is a memory location called the 
Hardware Inte rrupt Vector : in origina l ROMs, it's 
at hexadecimal 0219 and 02 IA; in new ROM 
systems it's at hex 0090 and 009 I. In either case, 
the locations contain an address which points to 
the interrupt routine. If yo u change the address, 
the interrupt mechanism will go wherever you say, 
sixty times a second. At the end of your coding, 
don't forget to jump to the regular interrupt 
program so that the keyboard , clock, etc. sti ll work 
properly. 

Changing the address of the Hardware Inter­
rupt vector has a small problem. Like a ll addresses, 
it comes in two chunks: a low order byte and a high 
order byte. If you have just changed the low order 
part and are about to change the second part when 
the interrupt strikes, you have a disaste r on your 
hands. The address that the interrupt finds at that 
moment will be nonsense - part old address and 
part new. 

Avoid this problem by making use o f the SEI 
(Set Interrupt disable) instruction to lock out the 
interrupt while you are changing the vector. Don't 
forget to restore the inte rrupt with a CLI (Clear 
Inte rrupt disable) when you've fini shed putting 

the address in place. 
It seems odd, but cassette tape can neither 

read or write after you have changed the interrupt 
vector from its usual address; and LOADs from 
disk may "hang" without saying READY. Be sure 
to make provision to resto re the vector if you do 
much input o r output. 

Machine Language Monitor 
In the Machine Language Monitor, yo u can type 
.G for Go and go directl y to any machi ne language 
program you like. You will go with a d irect jump o MP) command, which means that the program is 
not treated as a subroutine. You can't {;et back with 
a return (RTS) instruction ; instead , yo u will likely 
use a Break (B RK) command to reconnect with the 
mon itor. 

The Go command and associated BR K in­
structions are useful in debugging programs. After 
your program is written, replace seve r;]1 of the 
instructions in your program with Brea k com­
mands. Try to scatter the Break comm ands evenly 
throughout you r program, especially " lthe start of 
logical program "modules". Now perfor m Go to 
the start o f your program. You should co me back 
to the monitor almost instantly with the firs t Break 
point. If so, you 've reached that program step 
safely; replace the Break instruction with the 
command that o riginally belonged there. Now yo u 
can Go to that address , and the program will 
resume and continue to the next Brea l: . As you go 
through the program piece by piece, check that the 
registers contain the values you expect; if ap prop­
riate, check key memory locations, too. 

If the PET misbehaves or goes terribly quiet, 
at least you will have iso lated the portion of the 
program that is doing it to you. On the next test, 
you can set your break points close r together in 
that area, and pin the problem down step by step. 

Summary 
There are several ways to link your PET to machine 
language programs. Beginners will want to stay 
with the SYS command and the USR function until 
they have gained confidence. They should learn 
the Machine Language Monito r (.G) and Break 
(BRK) functions as quickl y as possible to help in 
checking out programs. 

The advanced functions - wedge and inter-
rupt - will be there when they are nef·ded. © 

Odds 8r Ends on the 2040 Disk 
Jim Butterfield 
The disk has almost more brains than the PET. It 
contains two separate Illicroprocesson , each o f 
which has its own ROM program ; the micros talk 
to each other via a shared block of mernory. 
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80 COLUMN GRAPHICS

CBrvj W The lnte9rated
Visible Memory for

the PET has now been

redesigned for the new

12" screen 80 column

and forthcoming 40

column PET computers

from Commodore. Like

earlier MTU units, the

new K-1008-43 package

mounts inside the PET

case for total protection.

To make the power and

flexibility of the 320 by 200

bit mapped pixel graphics display easily accessible, we have

designed the Keyword Graphic Program. This adds 45

The image on the screen was created graphics commands to Commodore BASIC. If you have been

by the program below. waiting for easy to use, high resolution graphics for your

PET, isn't it time you called MTU?

10 VISMEM: CLEAR
20 P«160: Q=100

30 XP=144: XR-1.5*3.1415927

40 YP«56: YR=1; 2P=64

50 XF=XH/XP; YF=YP/YH:. ZF=XR/ZP

60 FOR ZI=-Q TO Q-l

70 IF, ZK-ZP OR ZI>ZP GOTO 150

80 ZT=ZI*XP/ZP: ZZ=»ZI

90 XL=tNT(.5+SQR(XP*XP-ZT*ZT)>

100 FOR XI«-XL TO XL

110 XT=SQR(XI*XI+2T*ZT)*XF: XX=XI

120 YY=(SIN{XT)+.4*SIN(3*XT))*YF

130 GOSUB 170

140 next xr

150 NEXT ZI

160 STOP

170 Xl=XX+ZZ+P .

180 Yl=YY-ZZ+Q

190 GHODE U MOVE XI,Yl: WRPIX

20Q IF. Yl=0 GOTO 220

210 GMODE 2: LINE X1,Y1-1,X1,O

220 RETURN

K-1008-43M Manual only $10 (credited toward purchase)

k-1008-43 Complete ready to install package $495

Mastercharge and Visa accepted

Write or call today for our full line catalog describing all

MTU 6502 products, including our high speed 8" Floppy

Disk Controller for up to 4 megabytes of PET storage.

i
■'.■■■■'■"■<--■■ "t ■■"■:-"■-•»-

.-^.■■^"> ■-.;- - -r. ■■■■■:■

Micro Technology Unlimited

' 2806 llillslHiriHiiili Slreel
PD. Box I2ID6

Raleigh. NC Z7605. U.S.A.

I919I833 1458

"■^ :'*-"-■ •.=■■=.,■ ■':■.■: "■■■•■■■■"

^B ".■.sT%,-iii£l.«"-siip«i?VjEt,^^6i?St

10 VISMEM: CLEAR 
20 p=160: 0=100 
30 XP'144: XR=1.5*3.1415927 
40 YP=56: YR.l: ZP=64 
50 'XF=XR/XP: YF=YP/YR: ZF=XR/ZP 
60 FOR ZI,-Q TO Q-l 

~~ i~"ii~~~~zg~ ii~i} GOTO 150 
90 XL=INT( . 5+SQR(XP*XP- ZT*ZT» 

100 FOR XI=- XL TO XL 
110 XT=SQR(XI*XI+ZT*ZT)*XF: XK=XI 
120 YY:(SIN(XT)+.4*SIN(3*XT}}*YF 
130 GOSUB 170 
140 NEXT XI 
150 NEXT ZI 
160 STOP 
170 Xl=XK+ZZ+P 
180 Yl=YY-ZZ+Q 
190 GHODE 1: MOVE XI,VI: WRPIX 
200 IF Yl=O GOTO ' 220 
210 GMODE 2: LINE Xl,Yl-l,Xl,O 
220 RETURN 
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A Thirteen Line

BASIC Delete
Arthur C. Hudson
Ottawa, Ontario
Here is a short program written entirely in BASIC,

which allows you to delete any group of lines from

an existing program. Typically the increment is 1, so

that all lines in the group arc deleted, but this is not

necessary.

To use the Basic Delete, just screen merge it

with your existing program. Hopefully no conflict of

line numbers will occur, if there is conflict, then

some renumbering will be required. After the merge,

RUN7878, and as instructed, modify the listed line

7892 to define the start, the end and the increment.

Then press return twice, and the delete process will

begin. The line number being deleted is displayed

and you may press BREAK (RUN/STOP) at

any time.

As an example of using an increment other than

unity, you could write all or part of a program using

even numbers for the useful statements and odd

numbers for the remarks. Save on tape or disk, and

then automatically delete all the remarks and save

again. Finally the original can be brought back, and

all even numbered statements deleted. This gives a

program consisting only of the remarks. Each of

these three versions can have its uses.

Somewhat complicated programming techniques

are used here, and the statements must be entered

carefully. Note that after you have modified the

automatically listed line 7896 and pressed

RETURN, the cursor will rest on a direct statement,

RUN7882. In this way, a second RETURN will

initiate the delete process.

The program uses the dynamic keyboard feature

of the PET. (See COMPUTE! Issue 4 page 58 and

the earlier reference - Louder - cited therein). It uses

bins 834 and 835 in the second cassette buffer, but

this does not prevent use of the second cassette.

One of the more interesting problems in this

type of program is that PET suffers from amnesia the

moment it executes a delete (all variables set to 0). It

is for this reason that parameters have to be embed

ded in a program statement, and also N, the number

of the line currently being deleted, must be poked

into memory before the deletion and retrieved after

it.

Note that in line 7892 the word 'INCRE

MENT' is spelled incorrectly. Don't try to fix it, or

PET will see the word REM inside it and bomb out.

Don't think you can get away with substituting 'step'

for 'incrment', because PET will object to the use of

ST, a reserved word. Finally don't try incr'ment,

PET doesn't like this either, (not alphanumeric).

The first time that the Basic Delete is used, the

asterisks in SN7896 will be replaced by numbers.

There is of course no need to replace the asterisks

when executing a SAVE.

My version of this program uses about 330

bytes. It is certainly possible to trim this down by

about 50 bytes.

If You Have OLD ROM

Referring to statements numbered 7884 and 7886;

for 623 and 624 substitute 527 and 528. For 158

substitute 525. These bins relate to the keyboard buf

fer. Note that Harvey Davis's article is written for

old ROM, so the conversions given above apply in

reverse, if you have new ROM.

Reference:

Algebraic Input for the PET, Harvey Davis, COMPUTE! Vol. 1,

Issue 4, page 58.

10 PRINT"IHA THIRTEEN LINE BASIC DELETE

12 PRINT'^ARTHUR C. HUDSON

14 PRINT"jll AMBERLY PLACE
16 PRINT"JOTTAWA,ONT.
18 PRINT"+CANADA
20 PRINT"+K1J 7J9

22 PRINT'^PHONE (613) 749 5475

30 PRINT"tHKEY IN CONT":STOP

7878 PRINT"n»MODIFY SN7896,THE1J CR

7880 PRINT"WRUN7882TTT":LIST7396
7882 POKE835,0:POKE834f0:GOTO7S94

7884 POKE623,13:POKE624,13

7886 POKEl58,2:PRINT"rHWGOT07 894

7888 PRINT"hW'N"TT?"; :N=N+IN
7890 D=INT(N/256):POKE835,D

7892 POKE834,N-D*256:END

7894 N=256*PEEK(835}+PEEK(834)

7896 FIRST=D000:LAST-0000:INCRUEHT=01
7898 IF N > LA THEN STOP

7900 IF N < FI THEN N=FI

7902 GOTO7884

READY. ©

□ttjce mm ltd*

INVOICING PROGRAM FOR

PET/CBM® SYSTEMS

No special forms required.

Available on Cassette or Disk

Works with old or new ROMS.

Requires only 16KB of memory.

Requires CBM 2022 or 2023 Printer

Limited Time Introductory Price - $50.00
To order send check or money order for S50.00 to:
OFFICE WORK LTD, 2523 Harley Drive, Greens
boro, North Carolina 27406.

Also ask for our Supplies Booklet!

North Carolina Residents add 4% Sales Tax

Works on ihe new 80-column CBM
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A Thirteen Line 
BASIC Delete 
M hur C Hudson 
Ottowa, Ontario 
Here is a short program written entirely in BASIC, 
which allows you to delete any group of lines from 
an existing program. Typicall y the increment is 1, so 
that all lines in the group are deleted , but this is not 
necessary. 

T o use the Basic Delete, just screen merge it 
with your ex ist ing program. Hopefull y no connict of 
line numbers wi ll occur, if there is conflict. then 
some renumbering will be required. After the merge, 
RUN7878, and as instructed, modify the listed line 
7892 to define the start, the end and the increment. 
Then press return twice , and the delete process will 
begin. The line number being deleted is displayed 
and you may press BREAK (RUN/STOP) at 
any ti me . 

A s an exam ple of usin g an increment ot her than 
unit y, you could write all or pa rt of a program using 
even numbers for the useful statements and odd 
numbers for the remarks. Save on tape or disk, and 
then automaticall y delete all the remarks and save 
again . Finall y the original can be brought back, and 
all even numbered statemen ts deleted. This g ives a 
program cons isting only of the remarks. Each of 
these three versions can have its uses. 

Somewhat complicated programming techniques 
arc used here, and the statement s mu st be entered 
carefully. Note that after you have modified the 
autom aticall y listed line 7896 and pressed 
RETUR N, the cursor will rest on a direct statement , 
R UN7882 . In this way, a second RETU RN will 
initiate the delete process. 

The program uses th e dynam ic keyboard feature 
of the PET . (See COMPUTE! Issue 4 page 58 and 
the ea rlier reference - Louder - ci ted therei n). It uses 
bins 834 and 835 in the second cassette buffer , but 
thi s does not prevent use of the second cassett e. 

One of the more int eresting problems in this 
type of program is that PET suffers from am nes ia the 
moment it executes a delete (all variables set to 0). It 
is for this rcason that parame ters have to be embed­
ded in a program statement, and also N , the num ber 
of the line currently being deleted , must be poked 
into memory before the dele tion and retr ieved after 
it. 

Note th at in line 7892 the word ' INC R E­
MENT' is spelled incorrectly. Don ' t try to fi x it , or 
PET will sec th e word REM inside it and bomb out. 
Don 't think you can get away with substitutin g 'step' 
for ' in crment' , because PET will object LO the use of 
ST, a rese rved word . Fin all y don 't try in cr'ment , 

PET doesn't like this eit her, (not alphanumeri c). 
The first time that the Basic Delete is used , the 

asterisks in Sl 7896 will be replaced by numbers. 
There is of course no need LO replace lhe asterisks 
when executing a SAVE. 

M y version of th is progra m uses abc,ut 330 
bytes. It is certa inl y possible to trim this down by 
about 50 bytes . 

If You Have OLD ROM 
Referring to statement s numbered 7884 and 7886; 
for 623 and 62 4 substitute 527 a nd 528. For 158 
substitute 525. These bins relate to th e keyboard buf­
fer. Note that Harvey Davis's article is written for 
old ROM , so the conversions given above apply in 
reverse , if you have new RO M . 
Reference: 
Algebraic Input Jor Ihe PE7: Harvey Davis, COMPUTE! Vol. I , 
Issue 4, page 58. 

1 0 PRI NT " f\tA THIRTEEN LI NE BASIC DELETE 
12 PRINT"vARTHUR C. HUDSON 
14 PRINT"vll MIB ERLY PLACE 
16 PRINT "vOTTAIVA , ONT . 
1 8 PRINT"tCANADA 
20 PRINT "vKIJ 7J9 
22 PRINT "vPH ONE (6 13) 749 5 47 5 
30 PRINT"tvKEY I N CONT" : STOP 
7878 PRINT "f\yI10DIFY SN7896 , THE N CR 
7880 PRINT "vtRUN7 88 2TTT ":L IST7896 
7882 POKE835 , 0 : POKE834 , 0:GOT07894 
7884 POKE623 ,1 3 : POKE624 ,1 3 
7886 POKE I 58 , 2:PRI NT "f\tvvGOT07894 
7888 PRINT "htt"N"TTT";: N=N+I N 
7 8 90 D=INT(N/ 256) :POKE8 3 5 , D 
7892 POKE8 34 , N- D*256 : END 
7 8 94 N=256* PEEK(835)+PEEK(83 4) 
7896 FIRST=a000 : LAST=e0 00 : I NCRHENT=01 
7898 IF N > LA THEN STOP 
790a IF N < FI THEN N=FI 
7ge2 GOT07884 

READY. © 

OffiCE IiJORK L T[)~ 

INVOICING PROGRAM FOI, 
PET/CBM ® SYSTEMS 

• No special forms requi red. 
• Avai lable on Cassette or D isk 
• Works with old or new ROMS. 
• Requires only 16K8 of memory . 
• Requires C8M 2022 o r 2023 Printer 

Limited Time Introd uctory Pr ice - - $50.00 
To order send check or mo ney order for ~ ; 5 0.00 to : 
O FFICE WORK .LTD, 2523 Harley Driv e, Greens­
boro, Nort h Ca ro lina 27406 . 

A lso ask for our Supplies Booklel! 

North Carolina Residents add 4% Sales Ta)C 
Works on Ihe new aO-cotumn CBM 
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Agricultural Software
from Cyberia.

FOR PET/CBM SYSTEMS

-FSTRICTyThecomplete
accounting package for today's farm operations

Records, sorts, combines and prints the results of the farm operation.

Account headings and numbers are pre-assigned for nearly every type

of farm income or expense, but any account may be deleted, altered or

added.

Keeps personal, family and house-hold accounts as well.

Cyber-Farmer management tools include cash-flow analyses, depreci

ation schedules, inventory and budget reports.

No computer experience is necessary to operate this system.

Farrow-Filer
Record-keeping and management

system for the pork producer

■ Helps the pork producer to lower their cost-per-pig

by producing more animals.

■ High visual impact of reports allows for better

culling of freeloaders.

■ Alerts the operator to possible medical problems

in the herd.

■ Forecasts farrowings for a 3 month period.

■ Keeps individual records on each animal.

Farmer'sWorkbook
The most powerful management tool ever for the

agricultural producer. Farmers Workbook combines

the power of Visicalc;"; * with the knowledge of a ma

jor midwestern university. The Farmers Workbook is

a collection of templates that are designed to be run

on the Visicalc® program. The templates include

tables, formulas, sample data, test cases and full

documentation. Template titles include: Cattle

Feeder, Pig Production, Sheep Production, Grain

Management, Loan Payments, Market Average, Land

Purchase and many others.

*Visicaic is a trademark of Personal Software, Inc.

Also...Two Other Enhancements for PET/CBM Systems

SuperBus
Greatly multiplies

system capabilities

per computer

This is an active, integrated system—not just a passive network. Super-

Bus gives schools, banks, laboratories and businesses control of the

way their networks operate.

■ Up to 18 computers, disk drives or printers can be interconnected.

■ Complete file security (program and data) and BASIC security.

■ Built-in error detection and convenience features.

■ Can both read and write to disk.

■ All BASIC commands can be used.

Auto-Boot Simplifies PET/CBM operation
CAQ95 per computer

Auto-Boot is a ROM that automatically loads and runs the first program

on the disk (initializing if necessary).

Completely compatible with most other programs.

Just insert the disk in the drive, turn on the computer, and Auto-Boot

does the rest.

MasterCard. VISA and C.O.D orders accepted. Specify computer model when

ordering SuperBus or Auto Bool. Dealer inquiries invited. 'L^L^LF^Ub^U1 . 515-292-7634
2330 LINCOLN WAY, AMES, IOWA 50010
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Agricultural Software 
from CyberiaTM 

FOR PET/CBM SYSTEMS 

Cyber-Farmer~he complete 
accounting package for today's farm operations 
• Records, sorts, combines and prints the resu lts of the farm operation. 
• Account head ings and numbers are pre·assigned for nearly every type 

of farm income or expense, bu t any accounl may be deleted, altered or 
added. 

• Keeps personal, fami ly and house-hold accounts as we ll. 
• Cyber-Farmer management tools include cash-flow analyses, depreci­

ation schedu les, inventory and budget reports. 
• No computer experience is necessary to operate this system. 

Farrow-Filer ™ Farmer's WorkbooK 
Record·keeping and management 
system for the pork producer 
• Helps the pork producer to lower their cost-per-pig 

by producing more animals. 
• High visual impact of reports allows for beller 

culling of freeloaders. 
• Alerts the operator to possible medical problems 

in the herd. 
• Forecasts farrowings for a 3 month period_ 

• Keeps individual records on each animal. 

The most powerful management tool ever for the 
agricullural producer. Farmers Workbook combines 
the power of Visicalc'" • with the knowledge of a ma­
jor midwestern un iversity. The Farmers Workbook is 
a collection of templates that are designed to be run 
on the Visicalc® program. The templates include 
lables, formulas, sample data, test cases and full 
documentation. Temp late titles include: Cattle 
Feeder, Pig Production, Sheep Production, Grain 
Management, Loan Payments, Market Average, Land 
Purchase and many others. 

* Visicalc Is a trademark of Personal Software. tnc. 

Also ... Two Other Enhancements for PET/CBM Systems 

SliperBus™ Greatly mult ip.li.e~ 
'A system capabilities 

This is an acti ve, integrated system- not just a passive network. Super­
Bus gives schools, banks, laboratories and businesses control of the 
way their networks operate. 
• Up to 18 computers, disk drives or printers can be interconnected. 

_ • Complete fi le security (program and data) and BASIC security. 
• Buill -in error detection and convenience features. 
• Can both read and write to disk. 
• All BASIC commands can be used. 

Auto-Boot TMsimPl ifies PET/CBM operation 

• Auto-Boot is a ROM, that automatically loads and runs the f irst program 
on the disk (initializing if necessary). 

• Completely compatible with most other prog rams. 
• Just insert the di sk in the drive, turn on the computer, and Auto-Boot 

does the rest. 

MasterCard, VISA and C.O.D. orders accepted. Specify computer model when 
ordering Super Bus or Auto Boot. Dealer inqulfies Invited. ~lgl(g~O(g] 011'16. 515·292-7634 ~ 2330 LINCO LN WAY, AMES, IOWA 50010 
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Calculated

Bar-graph

Routines On

The PET

Edward R Heite

Camden-Wyoming, Delaware
To exploit the CBM primer's graphic potentials,

programmers need a few routines that haven't

been published yet. The "Keyprint" program

(COMPUTE!, issue 7, page 84) is okay for dumping

40 columns to the printer, if you have the right

ROM. But if you want lo manipulate the full 80

columns and create complicated graphs, you need

a way to calculate the length of the bar.

A calculated bar can be created as a string

variable, by concatenating a graphic string to the

desired length with a FOR ... NEXT loop. Listing 1

is a dummy program to demonstrate this process.

Line 1 sets B$ to an empty value. Line 2

defines C$ as a single graphic character. In line 3,

the value of the bar is set at 20; in actual programs,

this would be a calculated value. Line 4 sets the

FOR ... NEXT loop to the value ofJ, and thus

determines the length of the bar. Line 5 concaten

ates B$—C$ to create a new value for B$. Line 5

keeps adding symbols to B$ until the loop reaches

the value ofJ. After the loop has cycled the required

number of times, B$ is a bar of length J, which in

this case is 20.

In normal program use, a series of these

routines would create the bars. Then the printer

routine would use them in a report; lines 7-9 are a

typical printer routine.

LISTING 1
i

3 J=2u

4 FOR X=l TO J

6 NEXT X

? OPEN i,4,y

8 PRINT#i, E*

9 CLOSE i

INTRODUCING

ABP
ADVANCED BASIC PROGRAMS(C), A

POWERFUL DISK-BASED PROGRAM

LIBRARY FOR THE 16/32K CBM/PET

COMPUTER, FEATURING STATISTICAL,

MEDICAL AND UTILITY ROUTINES FOR
THE RESEARCHER, THIS PACKAGE IS

DERIVED FROM A DRASTICALLY

ENHANCED VERSION OF OSBORNE'S

"SOME COMMON BASIC PROGRAMS"

AND ALLOWS MENU PROGRAM

CHAINING, STREAMLINED DATA ENTRY,

AND OPTIONAL PRINTER OUTPUT,

OVER 90 PROGRAMS!!!
PRICE

-Program Disk $29.95

-Manuals (Includes Osborne's

"Some Common Basic Programs) $12.95

-Complete package $39.95

And Associates

9 Brown Place

Woburn, Massachusetts 01801

Mass, residents add 5% tax. Add $2.50 per orde- for postage

and handling. (Available in CODOS and 8050 Fc rmat by

special order.)

1,000,000 Bytes

PET/BETA-1

If your data and program handling requirements are

minimal, a mini-disk may be for you. If you wait lo access

large amounts of data, program libraries, flexible user-

delined data formating, and easy to understand documen

tation, CONSIDER the PET/BETA-1.

The PET/BETA-1 is a fast digital tape system incorporating

the BETA-1 drive, with a flexible user-oriented operating

system. The double-density drive has high-speed random

access to over 1 million bytes per digital cass.ette with a

transfer rate of 1K second.

PET/BETA-1 System

Single density (512 k. drive) $600

Double density (1 meg. drive) $ 800
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The PET 
Edward F. Heite 
Camden-Wyoming, Delaware 
To exploit the CBM printer's graphic potentials, 
programmers need a few routines that haven't 
been published yet. The "Key print" program 
(COMPUTE!, iss ll e 7, page 84) is okay for dumping 
40 columns to the printer, if you have the right 
ROM. But if you want to manipulate the full 80 
columns and create complicated graphs, you need 
a way to calculate the length of the bar. 

COMPUTEI 

A calculated bar can be created as a string 
variable, by concatenating a graphic string to the 
desired length with a FOR .. . NEXT loop. Listing I 
is a dummy program to demonstrate this process. 

Line I sets B$ to an empty value. Line 2 
defines C$ as a single graph ic characte r. I n line 3, 
the value of the bar is set at 20; in actual programs, 
this would be a calculated value. Line 4 sets the 
FOR ... NEXT loop to the value of J, and thus 
determines the length o f the bar. Line 5 concaten­
ates B$-C$ to create a new va lue for B$. Line 5 
keeps add ing symbols to B$ until the loop reaches 
the value ofJ. Afterthe loop has cycled the required 
number of times, B$ is a bar oflength J, which in 
this case is 20. 

In normal prog ram lise, a series of these 
routines would create the bars. Then the printer 
routine would use them in a report; lines 7-9 are a 
typical printer routine. 

LIS TINGl 1 £;$="" 
.2 C$= " ~W ' 
.;: J=2(1 
4 FOF.: » 1 TO J 
5 B$=C$+£;$ 
6 t·lE>': T ;,': 
7 OPEt'l 1 .. '-I ., (1 

:::: F'F.: HlT# 1.. £;$ 
9 CLO:::E 1 
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PET/CBM* IEEE-488 TO PARALLEL PRINTERS

THE P.I.E.-C IS COMPATIBLE WITH

Centronics, NEC "Spinwriter", Escon Products, AJ-841,

IDS "Paper Tigers11, Anadex, "MIPLOT" by Watanabe, etc.

* * * * * * * * * * * *

Fully assembled and attractively enclosed. Connected

with, and powered by, the printer using the 61 data

cable. Independently addressable as Device# 4 to 30.

IEEE-488 Bus Extension for floppy disks, etc. Switch

selectable PET-TO-ASCII code conversion. No software

drivers required — Uses BASIC 488 commands instead.

**** * * * * * * * *

ORDER TODAY -- ONLY $119.95 (+$5 S&H) (Md. Res. +TAX)

Specify printer model plus PET model and ROM level

LemData Products (301) 730-3257

P.O. Box 1080, Columbia, Md. 21044

-PET/CBM are trademarks of Commodore Business Machines

P

McTerm
LADISON

Computer
A Telecommunication Package

With the McTerm package your Commodore computer can now become a very intelligent

terminal. It allows you to easily participate in the electronic mail revolution. McTerm can

communicate simultaneously with another PET or mainframe. You can transfer entire disk files

to other disk drives; send or receive program, WordPro, sequential, or relative files. This

package works on Commodore computers with 3.0 or 4.0 Basic, 1.0 or 2.0 DOS, 40 or 80 column

computers, and 2040 or 8050 disk drives (requires the use of TTL Level RS-232 modems).

Complete with Program, ROM, Cable and Manual.

Price: $195.00

Features include:

-Baud selection from 75 to 1200.

-Full and half duplex, also local echo:

-Supports odd, even and mark parity.

-CRC, error checking for PET to PET files.

1825 MONROE STREET, MADISON, Wl 53711 (608)255-5552

-Dealer Inquiries Are Welcome-
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PET/CBM* IEEE-488 TO PARALLEL PRINTERS 

TH E P .I. E. - C I S COMPATI BLE WITH 

Cent r on i cs, NEC "Spi nwri ter ", Escon Pr oducts, AJ- 84 1 , 

IDS " Paper Ti gers ", An adex , "MI PLOT" by Watanabe, etc . 

* * * * * * * * * * * * 
Full y assemb l e d and att r a c t i v e l y enclosed. Co nn ected 

with , a n d powered by, t he printer us ing the 6 ' data 

cab l e. Indepe ndent l y a ddressable as Device# 4 t o 30 . 

I EEE- 488 Bus Extension fo r f l oppy disks, etc . Switch 
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* * * * * * * * * * * * 
ORDER TODAY -- ONLY $119 . 95 (+$5 S&H) (Md. Res . +TAX) 

Specify prin ter mo del p l us PET mode l a n d ROM level 

LEMDATA PRODUCTS 
P,O, Box 1080, 

(301) 730-3257 
COLUMBI A, MD, 21044 

*PET/CBM a re t r ademarks of Commodore Bu si ne ss Machines 
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The Revised

Pet/CBM

Personal

Computer

Guide
Jim Butterfield

Toronto, Canada

This article deals with the changes and new features

of the well-known Osborne/McGraw-Hill guide. As

such, it isn't a full scale review. Many PET/CBM

users are familiar with the first edition; it was the

first truly comprehensive user guide for their

machine. As such, they were less likely to complain

about its faults, which were few, and more likely to

be thankful that such a book finally existed.

A Stronger Style

The new edition is a major revision. The previous

casual, almost folksy style ("Assuming you have

just brought your PET home in a box, you must

unpack it") has been replaced by a much tougher

down-to-business style. The name PET has been

almost universally replaced by CBM. The new

book socks it to you with a much more hard-hitting

style.

The organization of the book is stronger.

Chapters have been reorganized, and additional

Basic programming material inserted. There's a

stronger grouping of data with headings, subhead

ings and detail. The Preface suggests, "Even if you

have never programmed a computer before, this

book will teach you how to write your own Basic

programs ... Chapters 4, 5 and 8 teach BASIC

programming." That's 190 pages of Basic material,

the last 50 of which are essentially reference. It

may be rather too terse for many learners, but it's

all there.

File Foulup?

The book covers the newer 4.0 ROM system. This

is quite a feat considering how recent this system is.

Unfortunately, some of this new material appears

to have been prepared hastily.

The new Relative data files are discussed, but

the book gets the whole thing wrong. It would be

well for readers to stay away from this section

entirely: relative files are easy to handle, but not in

the manner the book suggests. It seems that the

authors have confused the carriage return character

with the IEEE-488 EOI line; somehow the comma

gets dragged in as a field delimiter and we end up

with a mess. Worse and worse: playing with the

comma makes numeric file variables difficult to

handle, and we end up with pages of explanation

on how to cope with this. It would have been so

easy if we'd started off on the right foot: for writing,

one PRINT# statement writes one record; for

reading, EOI (as detected in the ST value) signals

the last field within a record. And no commas,

please.

Appendices

The tables in Appendix A do a fairjob of trying to

sort out the various codes used by the PET. Between

screen formats. PET ASCII, true ASCII and

keywords, they take some unscrambling.

For a book which makes some effort to be up-

to-date on such things as 4.0 machines, I was

surprised to see the out-of-date list of CBM new

sletters and references given in appendix D. The

PET Gazette and PET User Notes were still listed,

and there was no sign of COMPUTE! magazine.

And I really thought that Commodore Canada's

excellent Transactor should have been on the list.

Table F-3 near the end of the book is a curious

piece of work. It seems that the authors got hold of

the symbol table from Commodore/M.crosoft's

assembly and sorted and printed it for both Upgra

de and 4.0 ROMs. It's fascinating: I suspect that it

ECX COMPUTER COMPANY.
Specialists In Commodore PET

Equipment, Peripherals And Ssftware.

WE OFFER THE FOLLOWING PRODUCTS:

■SX-300: IEEE MODEM SOFTWARE, WITH P EMOTE DISK/FILE

ACCESS S79.95

•SX-100: IEEE-488 MODEM SOFTWARE {FOR COMMODORE
MODEL8010) S49.95

•MX-200: CUSTOM PARITY IEEE-488 MODE^ WITH SX-200

SOFTWARE $449.95

•X232: PET TO RS232C BIDIRECTIONAL I ^TERFACE

SI 25.00

•X901: PET BEEPER: ADDS 8032 BEEPEF: SOUMDTO YOUR

OLD PET SI9.95

•X902: PET CASSETTE SOUND: HEAR THE CASSETTE

LOADING/SAVING SI 9.95

*C101: CENTRONICS/NECTOIEEE-488{PET)1NTERFACE
S225.00

•C102: WATANABE DIGIPLOTTOIEEE-4HB (PET)

INTERFACE S295.00

•WX4671: WATANABE DIGIPLOT INTELLIGENT GRAPHICS

PLOTTER SI395.00

'CURVE: GRAPHICS SOFTWARE PACKAGE FORTHE

DIGIPLOTAND PET $295.00

•PET COMPUTER SYSTEM DESK, WALNUT OR OAK $395.00

•NEC SPINWRITER PRINTER STAND: MATCHES DESK NOTED

ABOVE S275.00

'ALL COMMODORE BUSINESS MACHINES COMPANY PRODUCTS

We offer fast and efficient service on all Commadore Business

Machines Equipment!

Send it to us via UPS; You will have it back usi ally within a week!!

ECX COMPCJTER COMPANY
2678 North Main Street #6

Walnul Creek. CA 94596

(415)944-9277

ECX COMPUTER COMPANY IS A SUBSIDIARY OF COM-PUCATIONS IMC.
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The Revised 
Pet/CBM 
Personal 
Computer 
Guide 
Jim Butterfield 
Toronto, Canada 
This article deals with the changes and new features 
o f the well-known Osborne/McGraw-Hill gu ide. As 
such, it isn't a fu ll scale review. Many PET/CBM 
users are fami liar with the first ed ition ; it was the 
first truly comprehensive user gu ide for their 
machine. As such , they were less likely to complain 
about its fau lts, which were few, and more likely to 
be thankfu l that such a book finally existed . 

A Stronger Style 
The new ed ition is a major revision. The previous 
casual, almost fo lksy style ("Assuming you have 
just brought you r PET home in a box, you must 
un pack it") has been replaced by a much tougher 
down-to-business style. T he name PET has been 
almost unive rsally replaced by CBM. T he new 
book socks it to you with a much more hard-hilling 
style. 

The organization of the book is stronger. 
Chapte rs have been reorganized, and additional 
Basic programming material inserted. There's a 
stronger grouping of data wi th headings, subhead­
ings and detail. The Preface suggests, "Even if you 
have never programmed a computer before, th is 
book will teach you how to write your own Basic 
programs .. . Chapters 4, 5 and 8 teach BASIC 
programming." T hat's 190 pages o f Basic material, 
the last 50 of which are essentiall y refe rence. It 
may be rathe r too terse for many lea rners, but it's 
all the re . 

File Foulup? 
T he book covers the newer 4.0 RO M system. This 
is quite a feat conside ring how recent th is system is. 
Unfortunately, some of th is new mate rial appears 
to have been prepared hastily. 

T he new Relative data fi les are discussed, b ut 
the book gets the whole thing wrong. It would be 
well for readers to stay away from this section 
entirely: relative fi les a re easy to hand le, but not in 
the manner the book suggests. It seems that the 
autho rs have confused the ca rriage retu rn cha racter 

with the IEEE-488 EO lline; somehow the comma 
gets dragged in as a fi eld delimiter and we end up 
with a mess. Worse and worse: playing; with the 
comma makes numeric fil e va riables diffi cult to 
hand le, and we end up with pages of Explanation 
on how to cope with this . It would have been so 
easy if we'd started off on the r ight foot: for writing, 
o ne PRINT# statement writes one record; for 
reading, EOI (as detected in the ST va lue) signa ls 
the last fi eld within a record . And no commas , 
please. 

Appendices 
T he tables in Appendix A do a fa ir job o f trying to 
sort o ut the various codes used by the PET. Between 
screen formats, PET ASCII , true ASC II and 
keywords, they take some unscrambling. 

For a book which makes some effort to be up­
to-date on such things as 4.0 machi nes, I was 
surprised to see the out-of-date list of CBM new­
sletters and references given in appen ix D. T he 
PET Gazette and PET User NOles were still listed , 
and there was no sign o f COMPUTE! magazine. 
And I really thought that Commodore Canada's 
excellent Transactor should have been on the list. 

T able F-3 near the end of the book is a curious 
piece of work . It seems that the authors got hold of 
the symbol table from Commodore/MIcrosoft's 
assembly and sorted and printed it for both U pgra­
de and 4.0 ROM s. It's fa scinating: I suspect that it 

ECX COMPUTER C01V'lPANY, 
Specialists In Commodore PET 

Equipment, Peripherals And S oftware. 

WE OFFER THE FOLLOWING PRODUCTS: 
'SX·300: IEEE MODEM SOFTWARE. WITH ,EMOTE DISKIFlLE 

ACCESS ' 79.95 
' SX· lOO: IEEE-488MODEM SOFTWARE (FOR COMMODORE 

MODEL 80 10) '49.9S 
'MX·200: CUSTOM PARITI IEEE-4BB MODE.~ WITH SX·200 

SOFTWARE ' 449.95 
' X232: PETTO RS232C BIDIRECTIONAL I ~TERFACE 

'125.00 
'X901: PET BEEPER: ADDS B032 BEEPEF: SOUND TO YOUR 

OLD PET' 19.95 
' X902: PET CASSETTE SOUND: HEAR THE CASSETTE 

LOADING/SAVlNG' 19.95 
' C I 0 I : CENTRONICSINEC TO IEEE·488 ( PET) INTERFACE 

' 225.00 
' C!02: WATANABE DIGIPLOTTO IEEE-4!1B (PET) 

INTERFACE '295.00 
'WX467 I : WATANABE DIGIPLOT INTELUGENT GRAPHICS 

PLOTTER' 1395.00 
'CURVE: GRAPHICS SOFTWARE PACKAGE FOR THE 

DIGIPLOT AND PET '295.00 
' PET COMPlfTER SYSTEM DESK. WALNlfT OR OAK '395.00 
'NEC SPINWRITER PRINTER STAND: MATCHES DESK NOTED 

ABOVE '275.00 
'AUL COMMODORE BUSINESS MACHINES COMPANY PRODUCTS 

We offer fast and efficient service on all Commodore Business 
Machines Equipment! 
Send it to us via UPS; You will have it back usually within a weekI! 

ECX COMPUTER COMPANY 
2678 North Main Street # 6 

Walnut Creek. CA 94596 
(4 15)944-9277 

ECX COMPUTER COMPANY IS A SUBSIDIARY OF ( :OM·PUCATIONS INC. 
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PETTERM
TM

Terminal

Program

Use your PET as an intelligent terminal. Access timeshare systems

and networks such as the Source or Telenet. This is an interrupt driven

system with buffered input/output. Unlike dumb terminals, the PET

can do other tasks instead of having to wait for incoming data. This

flexibility allows many advanced features.

These are complete assembled hardware and software packages.

All include line editing/resend, auto-repeat, shift lock, output to IEEE

printer and much more. Delivered on cassette or disk. Also, available

for Commodore 8010 modem or Livermore Star 488 modem.

Intelligent Communication

Uploads and Downloads

In Machine Language

PETTERM I All features above $ 80.00

PETTERM II All features of I. plus local

text editor with down-loading capability 90.00

PETTERM III All features of II. plus

80 132 column scrolling window for

viewing formatted outputs wider than

40 columns 100.00

FORTH A Pr
m/n9

'on

FORTH Interactive high level compiler and
operating system 5-10 times faster than PET

BASIC- High level block structured language

This is a true fig-FGRTH implementation for 16 and

32K PETs.

fig-FORTH. with editor, assembler S50.00

with floating point and strings S60.00

with floating point, strings, macro-assembler S70.00

cassette and disk interlace available.

DEALERS INQUIRE

1903 Rio Grande

Austin* Texas

78785
1-512-477-2297

Source; TCE995

1 1 comi»uHti

P.O. Box 8463

Austin,T*xas

78712

VfSA
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PETTERMTM Terminal 
Program 

Use your PET as an intelligent terminal. Access timeshare systems 
and networks such as the Source or Telenet. This is an interrupt driven 
system with buffered input/output. Unlike dumb terminals, the PET 
can do other tasks instead of having to wait for incoming data . This 
flex ibility allows many advanced features. 

These are complete assembled hardware and software packages. 
All include l ine edit ing/ resend, auto-repeat, shift lock, output to IEEE 
printer and much more. Delivered on cassette o r d isk . Also, availab le 
for Commodore 8010 m odem or livermore Sta r 488 modem . 

FORTH 
FORTH Interactive high level compi ler and 
operating system 5- 10 times faster than PET 
BASIC. High te vel block structured language. 
This IS a true fig-FORTH Implemenlallon for 16 and 
32K PETs. 
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Intelligent Comm unicat ion 

Uploads and Downloads 

In Machine Language 

PETTERM I All features above . $ 80.00 
PETTERM II Al l features of I. plus loca l 
text editor with down- loadi ng capabil ity 90.00 
PETTERM III All featu res of II. plus 
80 132 column scroll ing window tor 
vieWing formatted outputs wider than 
40 columns 100.00 

Programm" 
Ing ReVOlution 

fig-FORTH. Wllh editor. assembler ... . ... . ... 550.00 
With float ing point and stflngs .. . 560.00 
With floating point. stflngs. macro·assembter . 570.00 
cassette and dislo: Interface available. 

DEALERS INQUIRE 

1903 Rio Gr and. 
Austin , TexAS 1-51 2-477-2207 

7870:; 
Source, TCE995 

computers 

P. O. Box 8403 
Austin , T.xu 

78712 
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shows the original Commodore/Microsoft symbolic

names for memory addresses: for example, the

Floating Point Accumulator at hexadecimal 005E

seems to be called FAC. But mixed in with these is

a series of values which don't represent addresses

at all. For example, hex 35 is the memory address

of part of the top-of-Basic-memory pointer. But 35

is shown in the table as ERRFC, which happens to

be the value loaded into the X register just before

printing an PILLEGAL QUANTITY error mes

sage. Oddities in this computer-generated table:

non-existent addresses are printed as 0000 rather

than being left blank; and locations for which the

authors apparently had no explanation are marked

"X". It's a lovely table — I wish I could figure out

why it's there.

Summing up.

Like its predecessor, the new book is a prodigious

work. Its stronger style will improve its value as a

reference, although some readers may miss the

more casual approach of the first edition.

It's certainly the most comprehensive guide to

using CMB/PET machines that is available today.

The book is well organized and clearly written. It's

generously fitted with examples, programs, dia

grams and tables. Apart from the problems dealing

with Relative files, the book is a sound approach to

using the computer.

[PET/CBM Personal Computer Guide, Second

Edition: by Adam Osborne and Carroll S. Donahue.

Published by Osborne/McGraw-Hill, Berkeley,

California.] 0

UNDERSTANDING YOUR PET/CBM

Volume I: Basic Programming

Money Back Guarantee

Dealer Inquiries Welcome

New 248-page book includes all the former TIS workbooks

except "PET Graphics." Provides inlormalion for both ROMs and

a comprehensive index. Only $14.95.

Aljo from TIS

WB-3 PET Graphics $4 95

Software products on cassette or lloppy d'Sk with complete instruction

manual Each S24 95 (cassette). S29 95 (diskette]

SW-1 MAIL B mai mg list system

SW-2 CMCCKBOOK record

SW-3 ACCOUNTS keep Ifack of who owes you how much

SW-4 MEDIT create and maintain dale files

SW-5 CALENDAR appointments, meetings ataglance

TIS

P.O. Box 921. Depl. C

Los Alamos, NM 87544

Add S2 ($5 foreign orders)

tnipping and handling

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

color beautifully matches

the Commodore hardware

and blends with your

decor.

•An ideal 710 mm (28")

keyboard height yet no

bumping knees because a

clever cutout recesses the

computer into the desk-

lop.

•High pressure laminate

on both sides of a solid

core for lasting beauty

and strength.

• Electrostatically applied

baked enamel finish on

welded steel legs —no

cheap lacquer job here.

•T-molding and rounded

corners make a handsome

finish on a duiable edge

that won't chip.

• Knocked down for safe,

inexpensive shipment.

• Patented slip joints for

quick easy assembly.

•Leveling gl des for

uneven floors.

•Room enough for a

Commodore printer on the

desk, yet (its into nearly

any den or offi:e niche—

H: 660 mm (26") W: 1170

mm (46") D: 660 mm (26").

•Matching printer stand

available with slot for

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.

If your Commodore dealer doesn't carry our desks yet,

send a check for $295 and we will ship your dusk freight

paid!

Name

Address

City

Interlink, Inc., Box 134, Berrlen Springs, Ml 49103

Master Charge and Visa welcome. Call our order line:

616-473-3103
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UNDERSTANDING YOU R PET /C BM 

dutt' 
Duler ' " Quirin Welcome 

New 248-page book Includes all the former T IS workbooks 
except "PET Graphics." Provides inlormalion lor both ROMs and 
a comprehensive index. Only $14.95. 

Also 110 m TIS 

W(! J pe T G ... phu:;S s ~ 95 

SofTware prOeluCIS on cass.-ne o . lIoppy d 511. w lm complete Instr uctIon 
manual EaCh 52.: 95 /C!l5Sl!ne). $2995 (dlsl..ette) 

TIS 

5\ ', 1 l .tAIL [J ,mil ,n9 Itsl 5, stem 
SW 2 CHfCKIlOQ I( recOHl 
Sw 3 Accou rJT S ' ('I'D "ac1., o f .... no 0 "' ('5 I OU ha N ,"lIeh 
SW "; /.IEOl l e r",II" anlj mamtam Ijale 1,I"s 
$ '.'1 .5 CAl[NOM~ "llpo,nlmenI5 me<'\,ng!> ,11,) ql,1nce 

P .O . Box 921 . Depl. C Aljd 52 (55 ra re lgn a.de,,) 
los Alam o s , NM 87544 ,hipping I nd handl ing 

P[T ' ''Jc:n ''' '''''I'''!'''''~' ' ~'J ! C:'''''' : , ... n"· · \\ ·.· • . ,"'···\ 

0_ ~ _ 1 ? 

A 
Wooden 
Computer? 

Not from Commodore ! 

So why should the desk look like wood? J~ 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 confi rm the obvious: 

-Cream and cha rcoal 
color beaut ifully matches 
the Commodore hardware 
and blends with your 
decor. 
-An Ideal 710 mm (28") 
keyboard height yet no 
bumping knees because a 
clever cutou t recesses the 
computer into the desk­
top. 
- High pressure laminate 
on both sides of a solid 
core for lasting beauty 
and strength. 
- Elec trostatically applied 
baked enamel finish on 
we lded steel legs-no 
cheap lacquer job here. 

-T·moldlng and rounded 
corners make a handsome 
finish on a durable edge 
that won 't chip. 
- Knocked down for safe, 
inexpensive shipment. 
-Patented slip Joints for 
quick easy assembly. 
- Leveling gl des for 
uneven floors. 
-Roo m enouuh for a 
Commodore prl lter on the 
desk, yet fits Into nearly 
any den or office niche­
H: 660 mm (26") W: 1170 
mm (46") 0: 660 mm (26" ). 
-Matching printer stand 
ava i lable with slot for 
bottom feed ing 

Price: $295 

In short , as Commodore dealers, we won't se tt le for 
anything that looks good only in the ca':alog! 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 8 week and then decide. If for ,lny reason 
you don't like it , just return it in good condition fo r a 
cheerful refund. ________________ t __ _ _ 

I It your Commodore delter doesn't clrry our desks yet, I 
I send a check for $295 and we will ship your dook f reight 
I peld! I 
I Name I 
I Addre.. I 
I I I City St Zlp_ I 
I Interlink, Inc., Box 134, Berrien Springs, MI49103 I 
I 

Maoter Charge and VI .. welcome. Cali our order line: I 
616·473·3103 

~--------------------~ 
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CBM/PET Computers & Such!
Jlurcs for Mar/Apr 81 :

■condi I loncd BELECTRICS

11" carriage S 4£9

15" cirriagc 1 5*9

15" corr.h/d.PKT i/f t12')[i

Micro Software Systems

Hi 1 Iboard for 8032 S

Billboard Tor 2001 I

Cursor Magazine (on t<ipi>

specify issues. Write

for cut a 1og)

Cable, PET-IEEE

Cabla, IEEE-1EBK

UEC Spinvrilrr Ifj'ySO

Xymec I yprwnIpr/prinlfr

Cenrronics 737. PET i/f
Epson MX-80, PET i/f

WaUnabc M1PLOT

Uncrasher [for new 20011

Fret cassct t J d

10/S44.95

* 37
$ 47

flwjri-t 2/9

$2695

$ 899

$ 599

t!U9

$ 15
ih l6/32k CHM

CALL KOH CUKKKNT

PRICES ON CBM/CKT

KQUIl'MKNT

CONNECT I'ET/CBM TO PRINTER: Simply plug into the inlorfscr

and use your PET/CUM comput ar wi th popular "si ancU rii"'

printers, or add a video mom (or far a second display. All

interfaces arc asiomh1od, Icslcd, and vardnlccd. No software

is rcqulred .

TU-65C Use NEC, Cenl ronics, Xymcc, or other indusl ry

standard parallel printers. Works wi Ih disk, other IEEE

devices auachrd. $129.95

TU-6T)14 Use R5-232 (serial) printers, like Healhktt H-14.

300 to 4800 baud (please sped(y rate desired).

Includes power pack. $79.95

TU-1'VK Connect your Video Monitor to PET/CBM for second

display. Our unique contact extensions leave the user

port available for connection of other accessories.

$39.95 (NOT for 8016/32)
ESCON Interfaces:

SELECTS 1C to PET/CBM S6i9

SKI.KCTR1C to Apple. Al.iri, THS-80: Parallel $549

SELECTRIC to Apple, Atari, THS-30: HS-232 Serial $579

MTST-l/O to Parallel $425

Cables emr.i. $20 to $90. Installation $100

Virginia Micro Systems

14415 Jeffeiion Dav

Woodbiidgr. Virgin.

Highway

22191 (7031 491-6502

Kacl ory auth

saIes ft scrvi ce

MWF 12-8.Sa 9-3

Youk
Its all in. a.
24--pin. Pom,

at CMS !!

"Pet* Ocuners
3

i. Taster Cassette load.
2 - Afto -repeat an. ail Keqs

S.menjorui tre^t and
IE "

ROM and MANUAL — $49.95

Specify 3.0 or 4.0 Basic (Works with or without toolkit)

Eastern House Software

3239 Linda Drive

Winston-Salem, N. C, 2710G

(919) 924-2989

(919) 74B-944G

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

TNW-2000

TNW-1000 Serial Interface: $129
1 channel oj!p;i! only

TNW-2000 Serial Interface: $229

TNW-232D Dual Serial Interface: $369

TNW-1 03

PLUS Mosl popular co-nputers

disks punters elc

TNW
C OKPOK4TION

2 rij'i'H'is mpul ana ouipul olus RS232 control lines

Telephone Modem: $389
Auto answe auio Oiai Use mii- DAA

PTERM: A progiam ifial turns your PET inio a terminal

lUse *r'h INW-2000, TNW-232D, or TNW 1 03)

SWAP: ANQA5 storage 01 up to 8 programs ti PET

memory at once Run them in any order

PAN: A sopdiS1ica!ed elect'onic mail program

i use win TNW 1031

Write or call for information today:

TNW Corporalion

3351 Hancock Slreel

San Diego CA 92110

(714)225-1040

PET' MACHINE LANGUAGE GUIDE

Contents include sections on:

• input and output routines.

• I ixcd point, float in g point,

■iiid Asrii number conversion.

•clocks and timers.

•Built-in afillinietit (unctions.

• I'r ogramruing Inn Is and sugges

tions.

•Many sample programs.

While supply lasts.

Guides lor Old ROMS

only $5 00 me posiage

New ROMS order below

If you are interested in or are already into machine language

programming on the PET. then this invaluable guide is for

you. More than 30 of the PET's built-in routines are fully

detailed so that thn reader can immediately put them to good

use.

Available foi $6.95 + .75 postage. Michigan residents please

include 4% state sales tax. VISA and Masterrharue cards

accepted give card number and expiration date. Quantity

discounts are available.

ttttt!t!!J
- ..

iliiiii

ABACUS SOFTWARE

P. 0. Box 7211

Grand Rapids, Michigan 49510
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CBM/ PET Computers & Such! 
.· ratufrs f or Mar / Apr BI: 

Rec ondltl onrd St:U :CTR ICs 
I I" ur rlagr S ~t9 
I S" c:ar r i<lltr S 5 t 9 
I S" c4Irr .h /d . I'.:T ii ' S I29S 

h4 lcro So' holil re Sys tems 
Rilib oll rd f o r B032 39 
1I11lbo .. r d f or 2001 S 29 

CUfso r ""l lta'L l nc fon tape . 
spec I' y ; Isu es. Wr i I e 
f o r c "t .. log) 10 / S". 9S 

Cllble. I' ET _ U:f. t: S 37 
C"b le . n: U :_ 1EH S 0 
lo4 adem , t erminal 50.' .... lIrr S 279 
NEC SpI"wrlt H 15530 $,269 5 
Xymec type .... rl t er/print er S2t99 
Ccnt fon lCS 737 . I'n iI ' S 899 
Ep lon hIX - BO. 1't:T IN S 599 
W,II .nllb e MiI'LOT SI 1G9 
Unrrll sher ( f o r n ew 200 1 ) S 15 

CAL I. FOR CURRE NT 
I' R ICES ON Clllo4 / f·t:T 

EQU IPMENT 

Free c ll ue ltA drIve with 16/32k ClIN 

CO NN ECT 1'.:T / Clllo4 TO "RINTER: S imply plug in to t he interfa ce 
li nd USc your " .·T /C II I>I compu le r .... ilh popu l lir "stdnddrd" 
prlnlerS . or IIdd II Video monitor ' or II s e cond disp lay. All 
i n le rf" c es " re assemblrd . tr s ted ... nd .... lIr .. nlrrd. No so fl "'.rr 
; 5 r equired. 

TU- 65C Usc Nt:C . Cenlfonics . 
stand, r d p"fllilel prIn ters. 
de ... i ces .. ttached. S1 29.95 

Xymcc , o r olher i ndu s t ry 
Work s ","11 di sk. OIlier It:Ef. 

TU- 6SI G Use II S-232 he rd .. l) pr i nte rs , li ke lIe .. lhkll II - I t. 
300 10 t800 bllud ( pi usc spec if y r .. l e d esi r ed). 
In c l ude s po"'e r p .. ck. 179.95 

TU-I'VE Con nec t your Vi deo ).Ioni t o r t o I'ET/CIIN 'or s r cond 
d, s pl .. y . Ou r uniqu e contact e llten s lon s l edve Ih e .. aer 
pori .. ..... ,I.ble ' o r conn e ction o f o t he r accesso r ies. 
S39.95 (HOT f or 8016 / 32) 

E$Cem Inl e r'aces: 
SHt:CTR IC 10 HT /C 8104 
St:U:CTRIC t o App le . Aur l . Tlt S-80: Pllr"llel 
SHECTIIIC t o Appl e, Alari. TltS_BO: RS- 232 Se r ... 1 

S6t9 
S5t9 
S579 
" 25 
SIOO 

.er ST - 1/0 to " " ((.11 eI 
Cables ex l rll. S20 10 S90 . 

Virginia Micro Systems 
14415 J~ffu.on Oavl. Hlgh .... y 

V.·oodb.idg~. Virg ini a 22 191 (703 ) 491 -6502 

In 5\1I111I t I on 

VI SA/ "':: , VA ttl' 
fact o r y lIuth 
sale s " s ervi ce 
MWT 12 - B. Sa 9 - 3 

-- 'the R,om ~bbit" 

.. 
,,1 s my C ol1lJl>Qrlb 

Us Clll. in. G. 
24-PlD, R,OI1'l. 
.. ~ £HS " 

Pet- OW" ..... 
qrQ)'>.ted 3 CU,.he .. : 

L T'" Cassette l.oad. 
2.~1o- ... ~t onal1 ~5 
~ . me",or':f t:est. Qnd 

12 Co,."" ... r>ds , 

ROM and MANUAL - $49.95 
Speci f y 3 . 0 o r 4.0 Basic (Works wit h o r without toolkit) 

EAST E RN H OUSE SOFTWARE 
3239 Linda Drive 
Wlnston ·Sol lem. N . C. 27 106 

(919) 924 · 2 8 89 
(919) 74 8 ·8446 
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IEEE-488 BUS 
SYSTEM BUILDING BLOCKS 
For Commodore PET/ CBM and other computers .. . 

\ 
fr"/ 
...... ' 

I ..... ( ..... ~ .... -.- TNW·2000 

TNW-1000 Serial Interface: $129 
I c~a"" " L O')IP.JI only 

TNW-2000 Serial Interface: $229 
I rMann"l '\lui anc O\.Ilpu! 

TNW-232D Dual Serial Interface: $369 
2 ".1<1",':5,'1".,1 ,lna output plus RS ·232 contlOI Lnes 

TNW-103 Telephone Modem: $389 
Aula ans,," CI auto (l,a' Use .... ,'., OAA 

S OF TtA ''A R E PTERM:;' prag/am tl'lallul'ls youl PE r lfllO a lermlna l 
t'YJ (Use .... . In TNW·2000. TNW·232Uol TN\ .... '03) 

S WAP: A!IO''' s slOO'agc 01 up 10 8 proglams In PET 
PLUS Most pula l COmpuh:'S memor) al o nce Run tnem In any order 
0lSIo5 ptlnlCfs ClC PAN: .\ SOptl.sllca·co clccUan'c ma ll plagram 

IIOS 

.usc ·" ,11'1 TNW 1031 

Write or call lor Informallon today: 

TNW Corpora lion 
335 1 Hancock S ireel 
San Diego C A 92110 

(714) 225-1040 

PET' MACHINE LANGUAGE GUIDE 

PEl 

MACHINI 

lANCUACl 

CUIDe 

ContenH In Clude ~CC hOtH o n : 

- Input and Oll i pul f o ul,nCi . 

- f Ixcd pu inl, IInalOllg point, 
MId I\ic il n"fnbCI cnnv er~jo" . 

. C I {lck~ and I"HCt~ . 

- Uuilt ' In ar i thmetic l unCl io n~ . 

- 1'l o9r,lmllllllglll na and sugges· 
I loni. 

- Many ~dlllpic progldlni . 

While suppl y lasls: 
Guides l or Old ROMS 
on ly 5500 inC. pos lage 
New ROM S order below 

If you are inter est e d in o r are already inlO machine language 

pr ogra mm ing o n th e PET, then this inva lu able guide is for 

you . More th an 30 of th e PET's built· in rou t ines are full y 

d etaile d so th"'l lh e reader can Imm e d ia t e ly pul th e m 10 good 

u.,. 
Avai la ble for S6.95 t .75 postage. Mi chigan reside nl S pl ease 

include 4% slal e sal es l ax. VI S A and Masle rch aryt! cards 

acce pt e d · give card number ", nd expira t io n dat e . Qu a ntilY 

disco unl s a re ava ilable . 

ABACUS SOFTWARE 
P. O. Box 72 11 
Grand Ra!llds. M ich igan 49510 
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Un-Compactor

Robert W. Baker

Atco, NJ
Since my Compactor program was published in the

Nov./Dec. '80 issue of COMPUTE!, I've had several

requests for a companion program to un-Compact

programs. The program shown here will dojust

that!

The program reads a BASIC program file

from disk on drive 0 and creates a new copy on

drive 1. The new program filename is the same as

the original except for a "ALT' suffix to indicate an

un-compacted version. As with Compactor, load

the newly created program file and enter a CLR

command from the keyboard to correct the pro

gram links. Then save the program back to disk as

usual. Un-compactor does not generate correct

link values when writing the new program file, it

merely writes a dummy value to reserve space for a

link. This saves a fair amount of extra work not

really needed in the program. The CLR command

will force BASIC to correct the program links for

you.

The program takes any multi-statement lines

(statements separated by colons) and breaks them

into separate program lines with new line numbers.

The new line numbers are generated by adding

one to the original line for each new line generated.

This procedure is followed for however many

statements exist in the line, as long as new line

numbers can be generated without reaching the

next line number in the original program. If that

point is reached, the remainder of the original line

is then copied as part of the last line generated

with any appropriate separating colons.

The program must take into account certain

BASIC tokens or keywords since they effect wheth

er or not a particular line can be broken into

separate lines. Thus, any data following a GOTO,

END, RUN, IF, RETURN, REM, STOP, LIST, or

CONT token is copied unchanged to the end of

the current program line. Also, once a quote is

detected, the line must be copied until another

quote or end of the program line is reached.

Hope this proves to be of help, especially to

those currently using Compactor. This program

allows you to effectively re-create programs that

were compacted. Now you can get a compacted

program in Un-compactor to help speed up pro

gram execution. As usual, I'll supply copies of the

program on cassette for $2 to cover costs.

10

11

12

20

21

38

40

41

42

43

44

45

46

47

100

RERU

FOR :*:=! TO 18

PRINT X

NEXT

PRINT

PRINT

PRINT

REM TEST FILE FOR UMCOMPRCTOR

R=i

B=2

C= -i

D=4
E=5:F=6-G=?

X«10
V=20

Z=38

END--THHT RLL!
11

~ SRMPLE LISTING

OUTPUT FILE FROM UMCOMPRCTOR

10 FOR K-l TO 10: PRINT H- NEXT

20 PRINT:PRINT-PRINT

30 REM TEST FILE FOR UNCUMPRCTOR

48 R= 1 : E=2 : i>3: D=4 ■" E=5: F=6: G=7

45 >:;=18:'t1::=20:Z=30

100 END^THRT fiLL!

RERIiV.

- SRMPLE LISTING

INPUT FILE TO UNCOMPRCTOR

30 REM UN - COMPACTOR

50 REM BY: ROBERT W. BAKER

70 REM 15 WINDSOR DR., ATCO, NJ 08004

100 :

110 GOTO 270

120 :

130 REM >>>>>> SUBROUTINES «««<

140 :

150 GOSUB 160: Vl=V

160 GET#5,C$: GOSUB 190

170 IF C$="" THEN V=0: RETURN

180 V=ASC(C$): RETURN

190 INPUT#15,EN,EM$,ET,ES

200 IF EN=0 THEN RETURN

210 PRINT "firDISK ERROR":PRINT

220 PRINT EN;EM5;ET;ES

230 GOTO 1030

240 :

250 REM ***** INITIALIZATION *****

260 :

270 PRINT"fi";SPC(10) ; "xUN-COM'PACTORW

280 PRINT" rINPUTf FILE IN rDiUVE

290 PRINT"xOUTPUTf FILE IN rD^IVE

300 INPUT"rINPUT FILENAMEr";F:^$

310 DIM C(256)

320 OPEN 15,8,15

330 OPEN 5,8,5, "0: "+FL$+lt,P,R"

340 GOSUB 190

350 PRINT:PRINT"0K, WORKING 0>I LINES

360 FO$=LEFT$(FL$,14)+"/U"
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Un-Compactor 

Robert W Boker 
Atco. NJ 
Since my Compactor program was published in the 
Nov.lDec. 'SO issue of COMPUTE!, I've had several 
requests for a companion program to un-Compact 
programs. The program shown here will do just 
that! 

T he program reads a BASIC program fil e 
from disk on drive 0 and creates a new copy on 
drive I . The new program fil ename is the same as 
the original except for a "' U" suffix to indicate an 
un-compacted version. As with Compactor, load 
the newly created program file and ente r a CLR 
command from the keyboard to correct the pro­
gram links. Then save the program back to disk as 
usual. Un-compactor does not generate correct 
link values when writing the new program fil e, it 
merely writes a dummy value to reserve space fo r a 
link. This saves a fair amount of extra work not 
really needed in the program. The CLR command 
will force BASIC to correct the program links for 
you. 

The program takes any multi-statement lines 
(statements separated by colons) and breaks them 
into separate program lines with new line numbers. 
The new line numbers are generated by adding 
one to the original line for each new line generated . 
This procedure is followed for however many 
statements exist in the line, as long as new line 
numbers can be generated without reaching the 
next line number in the original program. If that 
point is reached , the remainder of the original line 
is then copied as part o f the last line generated 
with an y appropriate separating colons. 

The program must take into account certain 
BASI C tokens or keywords since they e ffect wheth­
er or not a particular line can be broken into 
separate lines. Thus, any data following a GOTO, 
END, RUN, IF, RETURN, REM, STOP, LIST, or 
CONT token is copied unchanged to the end o f 
the current program line. Also, once a quote is 
detected , the line must be copied until anothe r 
quote or end of the program line is reached . 

Hope this proves to be of help, especially to 
those cu r rently using Compactor. This program 
allows you to effecti vely re-create programs that 
were compacted . Now you can get a compacted 
program in Un-compactor to help speed up p ro­
gram execu tion. As usual, I'll supply copies of the 
program on cassette fo r $2 to cover costs. 

10 FOR :'<=1 TO 10 
11 PRItH :": 
12 t~Dn 
20 F'F.:ItH 
21 PRIHT 
22 PF.: I t'~T 
30 REM TEST FILE FOR UHCOMPACTOR 
40 A=l 
41 E:=2 
42 C=3 
43 D=4 
44 E=5 :F=6 :G=? 
45 ~-::=10 
46 'T'=2(1 
47 2=30 
1(10 EHD :THAT ALL! 

READ'T' . 
- ~: At'lPLE L I :::T I tKi 
OUTPUT FILE FROM UHCOMPACTOR 

10 FOR X=1 TO 10 : PRIHT X: NEXT 
20 PRIHT :PRIHT :PRIHT 
3(1 PEt'l TE:::T FILE FOR Ut'JCClt'lPACTOR 
40 A=1 : E:=2:C=3 :D=4 :E=5: F=6 :G=7 
45 X=1(1 :Y=20 :Z=30 
1(10 EHD:THAT ALLI 

F.:EAD'T' . 
- :3At'lF'LE LI 8T HJG 
IHPUT FILE TO UHCOMPACTOP 

3 ~ REM UN - COMPACTOR 
5 ~ REr·j BY : ROBERT ~1. BAK lm 
70 REM 1 5 WI NDSOR DR., ATCO , NJ ~8 0 ~4 

1 ~~ 
ll ~ GOTO 27~ 
1 2~ 
1 3~ REM »» » SUBROUTI NES « « «( 
1 4 ~ 
1 5~ GOSUB 1 6~ : Vl =V 
1 6 ~ GET ff5 , C$ : GOSUB 1 9~ 
1 7~ IF C$="" THEN V=~ : RETURN 
1 80 V= ASC( C$ ): RETURN 
19~ I NPUT #15,EN,EM $ , ET, ES 
2 ~~ IF EN= ~ THEN RETURN 
21 0 PR I NT " fl l.DI SK ERROR ": PRIN'r 
2 2~ PR I NT EN ; E~I $ ; ET ; ES 
23~ GOTO 1 030 
2 4~ 
25~ REM •••• • I NITIALI ZAT I ON , •••• 
26~ 
2 7 ~ PRINT " fl " ; SPC( l ~) ; "l.UN- COf.IPACTORVv 
280 PRINT " l. INPUTr FILE I N l.D~UVE ~~v 
290 PRINT"l.OUTPUTr FIL E IN l.D] I VE #lH 
30~ INPUT "l.INPUT FILENAMEr "; F :~$ 
3 1 ~ Dm C(256) 
3 2~ OPEN 1 5 , 8 , 15 
330 OPEN 5 , 8 , 5 ," 0 :" +FL$+ ", P , R" 
34~ GOSUB 1 9~ 
35~ PRINT : PR I NT " OK , WORKING ON LI NEt ~ 

~ ••• • • V 
360 FO$=L EFT$(F L$ ,14 ) +" / U" 
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370

380

390

400

410

420

430

440

450

460

470

480

490

500

510

520

530

540

550

560

570

580

590

600

610

620

630

640

650

660

670

680

690

700

710

720

730

740

750

760

770

780

790

800

810

820

830

840

850

860

870

880

890

900

910

920

930

940

950

960

970

980

990

1000

1010

1020

1030

READY

PRINT#15,"S1:"+FO$

OPEN 6,8,6,"1:"+FO$+",P,W"

GOSUB 190

GOSUB 150: PRINT#6,CHR$(VI);C$;

F=l: GOTO 580

REH ***** OUTPUT THIS LINES

LN=NL: IF LK=0 THEN 1010

PRINT LN,

PRINT#6,CHR$(1);CHR$(1);

PRINT#6,CHR$(LL);CHR$(LH);

REM ***** READ THIS BASIC PGM LINE

X=l

GOSUB 160: C(X)=V

IF V>0 THEN X=X+1: GOTO 530

REM ***** GET NEXt LINK & LINE#

GOSUB 150: LK=V+Vl: IF LK=0 THEN 600

GOSUB 150: NL=V1+(256*V): LL=V1:

i LH=V

IF F THEN F=0: GOTO 450

REH ***** BREAK UP LIME IF POSSIBLE

REM SKIP IF NOT COLON

IF C(X) O58 THEN 810

IF X=l THEN 950

LN=LN+1: IF LN>=NL THEN 950

PRINT#6,CHR$(0);CHR$(1);CHR$(1J;

H=INT(LN/256): L=LN-(256*H)

PRINT#6,CHR$(L);CHR$(H);

X=X+1: IF C(X)=32 OR C(X)=58 THEN

-.740

GOTO 6 80

REM COPY REST OF LINE IF

REM GOTO, END, RUN, IF, RETURN

REM REM, STOP, LIST, CONT

IF C(X)<128 OR C(X)>155 THEN 910

IF C(X}=128 OR C(X)>153 THEN 850

IF C(X)<137 OR C(X)>144 THEN 910

IF C(X}=140 OR C(X)=141 THEN 910

PRINT#6,CHR$(C(X));

IF C(X)>0 THEN X=X+l: GOTO 850

GOTO 450

REM SKIP IF NOT QUOTE

IF C(X) O34 THEN 950

PRINT#6,CHR$(C(X)); : X=X+1

IF C(X)=34 OR C(X)=0 THEN 950

GOTO 920

PRINTS,CHR$(C(X} ) ;

IF C{X)>0 THEN X=X+l: GOTO 680

GOTO 450

REM END OF BASIC PROGRAM

PRINT#6,CHR$(0);CHR$(0);

PRINT"fixDONE":PRINT:PRINT

CLOSE 5: CLOSE 6: CLOSE 15

Every PET"

Needs a Friend.

CURSOR is the best friend your Commodore PET will ever

have. Since July, 1978 we have published 150 of the most

user-friendly programs for the PET available anywhere.

When we write or edil a program, we spend lots of time

fussing about how it will treat you. We pay attention to lots

of little things that help make using a computer a pleasure

instead of a pain.

Naturally, CURSOR programs are technically excellent.

Each program that we purchase is extensively edited or re

written by a professional programmer. But imagination is

just as important as being user-friendly and technically

good! We delight in bringing you off-beat, unusual

programs that "show off" the abilities of your PET orCBM.

CURSOR is user-friendly, technically great and full of

imaginative programs. And every issue of CURSOR is still

available! We continue to upgrade previously published

programs so that they'll work on the three varieties of

Commodore ROM's (Old, New, and 4.0). New issues also

work on the 80 column CBM.

For only $4.95 you can buy a sample issue and judge for

yourself. Or send $27 for a six-issue subscription. Each

CURSOR comes to you as a C-30 cassette with five

programs and a graphic Front Cover, ready to LOAD and

RUN on your PET.

Who knows? After your PET meets CURSOR, things may

never be the same!

Published By:

Distributed by:

AUD1OGENIC Lid.
P. O. Bo« 88

Reading, Berkshire

SYSTEMS FORMULATE Corp.

Shin-Makicho Bids., 1-8-1?
Yaosu. Chuo-Ku. Tokyo 103

theCODE
WORKS

Box 550

Goleta, CA 93116

805-683-1585

May, 1981. Issue 12. 

370 PRINT I 1 5 ," Sl:"+FO$ 
380 OPEN 6,8,6,"1:"+FO$+" , P,W" 
390 GOSUB 190 
4 00 GOSUB 150: PRI NT#6 ,CHR $(Vl);C $ ; 
410 F=l: GOTO 580 
420 
430 REM *** ** OUTPUT THIS LINE# 
440 
450 LN=NL: IF LK=0 THEN 1010 
460 PRINT LN , 
470 PRINT #6 , CHR$(1);CHR$(1); 
480 PRINTI6 , CHR$(LL);CHR$(LH); 
490 
500 REM ***** READ THIS BASIC PGM LI NE 
510 
520 X=l 
530 GOSUB 16 0 : C(X)=V 
540 IF V>0 THEN X=X+l: GOTO 530 
550 
560 REM * **** GET NEXT LI NK & LINE' 
570 
580 GOSUB 150: LK= V+Vl: IF LK=0 THEN 600 
590 GOSUB 1 50 : NL =Vl +(256*V) : LL=Vl : 

-. LH=V 
600 IF F THEN F=0 : GOTO 450 
610 
620 REM ***** BREAK UP LINE IF POSSIBLE 
630 
640 X=l 
650 
660 REM SKIP IF NOT COLON 
670 
680 IF C(X) <>58 THEN 81 0 
690 IF X=l THEN 950 
700 LN=LN+l: IF LN>=NL THEN 950 
710 PRINT#6 , CHR$(0) ; CHR$(l) ;CHR $( l); 
720 H=INT(LN/256) : L=LN-(256*H) 
730 PRINTI6 , CHR$(L);CHR$(H); 
740 X=X+l : IF C(X) =3 2 OR C(X ) =5 8 THEN, 

,7 40 
750 GOTO 680 
760 
770 REM COPY REST OF LINE IF ---
780 REM GOTO , END , RUN , IF , RETURN 
790 REM REM , STOP , LIS T , CONT 
800 
81 0 IF C(X) <12 8 OR C(X»155 THEN 910 
820 IF C(X)=128 OR C(X» 1 53 THEN 850 
830 IF C(X) <137 OR C(X»144 THEN 910 
8 40 IF C(X)=140 OR C(X)= 1 41 THEN 910 
850 PRINTil6 ,CHR$(C(X)) ; 
860 IF C(X»O THEN X=X+ l : GOTO 850 
870 GOTO 450 
880 
890 REM SKIP IF NOT QUOTE 
900 
910 I F C(X )<> 34 THEN 950 
920 PRINTI6 , CHR$(C(X)); : X=X+l 
930 IF C(X)=34 OR C(X)=O THEN 950 
940 GOTO 920 
950 PRINTI6 , CHR$(C(X)); 
960 IF C(X»0 THEN X=X+l : GOTO 680 
970 GOTO 450 
980 
990 REM *** END OF BASIC PROGRMl 
1000 
1 01 0 PRINTI6,CHR$(0) ; CHR$(0) ; 
1 020 PRINT " fh:DONE " : PRINT : PRINT 
1030 CLOSE 5: CLOSE 6: CLOSE 15 

COMPUTE! 

' READY. © 

Every PET'· 
Needs a Friend. 

CURSOR is the best friend your Commodore PET will ever 
have. Since July, 1978 we have published 150 of the most 
user-friendly programs for the PET available anywhere. 
When we wr ite or edi t a program, we spend lots of time 
fu ssing about how it wi ll treat you. We pay attention to lots 
of li ttle thin gs that help make using a computer a pleasu re 
instead of a pain. 

Natu rally, CURSOR programs are technically excellent. 
Each program that we purchase is extensively edited or re­
written by a professional programmer. But imagination is 
just as important as bei ng user-friendly and technically 
good! We delight in bringi ng you off-beat, unusual 
programs that "show off" the abi lities of your PET orCBM. 

CURSOR is user-friendly, technically great and full of 
imaginative programs. And every issue of CURSOR is st ill 
available! We conti nue to upgrade previously published 
programs so that they'll work on the three va rieties of 
Commodore ROM's (Old, New, and 4.0). New issues also 
work on the 80 column CBM. 

For only $4.95 you can buy a sample issue and judge for 
yourself. Or send $27 for a six-issue subscription . Each 
CURSOR comes to you as a C-30 cassette with five 
programs and a graphic Front Cover, ready to LOAD and 
RUN on your PET. 

Who knows? After your PET meets CURSOR, things may 
never be the same! 

Disrribureu by' 

AUOIOGENI C lid. 
P. O . Box 68 
Re~ding, Berk shife 

Published By: 

SYSTEMS FOR/I.'IUl AlE COfp. 
Shin-Makicho Bldg., ,·8-17 
Yaesu, Chuo-Ku , Tokyo 103 

THECODE 
WORKS 
Box 550 
Goleta, CA 93116 
805·683·1585 
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Using the

Hardware

Interrupt Vector

on the Pet
Eric Brandon
The operating system of the PET is divided into

several distinct parts. Some of these get and process

your BASIC statements; others deal with all Input/

Output operations, and some update the clock,

flash the cursor and take care of other sundry

details every 60th of a second. This article will

show you how to change the operation of the latter

to suit your own needs.

Every 60th of a second the PET gets a signal

on its IRQ interrupt. When this occurs, it saves all

registers and goes to the memory locations specified

in locations 537 and 538 (144 and 145 on new

ROMs). It executes the machine language program

there, and upon hitting an RTI instruction, reloads

all of its registers and continues with whatever it

was doing. By changing the hardware Interrupt

Vector at 537 and 538 (144 and 145 new ROMs)

we can make the PET execute our program every

60th of a second, while BASIC operates normally.

I have included here two sample programs

using this technique, one is for ROM 2.0 (old

ROMs) and the other is for ROM 3.0. What they

do, is that after a SYS 826, the contents of the

BASIC Input Buffer are constantly displayed on

the top two lines of the screen. Hitting the amper

sand (8c), BREAKs the machine language program,

and hitting the slash to the right of the ampersand

on the keyboard, clears the buffer if you find that

it is getting too cluttered. These programs were

written only as examples of using the Hardware

Interrupt Vector and are meant to show you how

to use this with your own programs. Before we

proceed, I wish to clarify just one feature of my

assembler; the plus sign on lines 11 and 37 means

add one to the value of the symbol. On most

assemblers this should be substituted with HIV 1.

Lines 2-6 simply set the values of some symbols.

INBUF is the first memory location of the BASIC

Input Buffer. KEY is the location that contains the

keyboard matrix value of the key presently de

pressed. INTRPT is the routine to which the

Hardware Interrupt Vector usually points. HIV is

the location of the first byte of the two byte Hard

ware Interrupt Vector. Finally, SCRN is the top

lefthand corner of the screen.

Lines 7-13 are essential and should be looked

at in detail. Line 7 has the Set Interrupt Mask

instruction. This is necessary to prevent the PET

from being interrupted with only one byte of the

pointer changed. Line 12 clears the interrupt

mask. If the mask wouldn't be cleared, the PET

would "hang up" and need to be turned off. Lines

8—11 make the pointer point to 0347 (0345 new

ROMs). Note that the least significant byte goes in

537 (144 new ROMs), and that the most significannt

byte goes in 538 (145 new ROMs). The RTS in line

13 returns you to BASIC after your SYS. The

effect of an SYS 826 is to make the cursor reappear

nearly immediately, but now the PET executes the

machine language program at 0347 (0345 new

ROMs) every 60thy of a second. The actual opera

tion of the program is quite straightforward to

anyone familiar with machine language

programming.

Lines 33—39 are the standard procedure for

setting the Hardware Interrupt Vector back to

normal. Note that POKE 537,133:POKE 538,230

(POKE 144,46:POKE 145,230 new ROMs) has the

same effect. This procedure must be clone before

any cassette I/O.

The last thing that deserves notice are lines

25,32, and 39. The only safe way to leave a program

that has been called by the Hardware Interrupt

Vector is tojump somewhere into the interrupt

handling routine. Since it begins at E685 (E62E

new ROMs), that is where you will most often go.

You cannot end your program with a RTS or

a BRK.

I learned this technique from disassembling

KEYPRINT by Charles Brannonn, a program in a

previous issue of COMPUTE!. I hope you find this

useful, and if you have any questions, you can

write me at:

Eric Brandon

36 Hartfield Road

Islington, Ontario

Canada

M9A 3C9
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Usingthe 
Hardware 
Intenupt Vector 
onthePet 
Eric Brandon 
The operating system of the PET is divided into 
several distinct parts. Some of these get and process 
your BASIC statements; others deal with allinputf 
Output operations, and some update the clock, 
flash the cursor and take care of other sundry 
details every 60th of a second. This article will 
show you how to change the operation of the latter 
to suit your own needs. 

Every 60th of a second the PET gets a signal 
on its IRQ interrupt. When this occurs, it saves all 
registers and goes to the memory locations specified 
in locations 537 and 538 (144 and 145 on new 
ROMs). It executes the machine language program 
there, and upon hitting an RTI instruction, reloads 
all of its registers and continues with whatever it 
was doing. By changing the hardware Interrupt 
Vector at 537 and 538 (144 and 145 new ROMs) 
we can make the PET execute our program every 
60th of a second, while BASIC operates normally. 

I have included here two sample programs 
using this technique, one is for ROM 2.0 (old 
ROMs) and the other is for ROM 3.0. What they 
do, is that after a SYS 826, the contents of the 
BASIC Input Buffer are constantly displayed on 
the top two lines of the screen. Hitting the amper­
sand (&), BREAKs the machine language program, 
and hitting the slash to the right of the ampersand 
on the keyboard, clears the buffer if you find that 
it is getting too cluttered. These programs were 
written only as examples of using the Hardware 
Interrupt Vector and are meant to show you how 
to use this with your own programs. Before we 
proceed, I wish to clarify just one feature of my 
assembler; the plus sign on lines II and 37 means 
add one to the value of the symbol. On most 
assemblers this should be substituted with HIV I . 

Lines 2-6 simply set the values of some symbols. 
INBUF is the first memory location of the BASIC 
Input Buffer. KEY is the location that contains the 
keyboard matrix value of the key presently de­
pressed. INTRPT is the routine to which the 
Hardware Interrupt Vector usually points. HIV is 
the location of the first byte of the two byte Hard­
ware Interrupt Vector. Finally, SCRN is the top 
lefthand corner of the screen. 

Lines 7-13 are essential and should be looked 
at in detail. Line 7 has the Set Interrupt Mask 
instruction . This is necessary to prevent the PET 
from being interrupted with only one byte of the 
pointer changed. Line 12 clears the in terrupt 
mask. If the mask wouldn't be cleared , the PET 
would "hang up" and need to be turned off. Lines 
8-11 make the pointer point to 0347 (0345 new 
ROMs). Note that the least significant byte goes in 
537 (144 new ROMs) , and that the most significannt 
byte goes in 538 (145 new ROMs). The RTS in line 
13 returns you to BASIC after your SYS. The 
effect of an SYS 826 is to make the cursor reappear 
nearly immediately, but now the PET executes the 
machine language program at 0347 (0345 new 
ROMs) every 60thy of a second. The actual opera­
tion of the program is quite straightfo rward to 
anyone familiar with machine languag;e 
programmmg. 

Lines 33-39 are the standard procedure for 
setting the Hardware Interrupt Vector back to 
normal. Note that POKE 537,133:POKE 538,230 
(POKE 144,46:POKE 145,230 new ROMs) has the 
same effect. This procedure must be done before 
any cassette I/O. 

The last thing that deserves notice are lines 
25,32, and 39. The only safe way to leave a program 
that has been called by the Hardware Interrupt 
Vector is tojump somewhere into the interrupt 
handling routine. Since it begins at E685 (E62E 
new ROMs), that is where you will most often go. 
You cannot end your program with a RTS or 
aBRK. 

I learned this technique from disassembling 
KEYPRINT by Charles Brannonn, a program in a 
previous issue of COMPUTE!. I hope you find this 
useful, and if you have any questions, you can 
write me al: 

Eric Brandon 
36 Hartfield Road 
Islington, Ontario 
Canada 
M9A3C9 
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INPEUF =

KEV »

INTRPT =

HIV =

SCRN

STflRT

LOOP

CLERR

L0OP2

—

=

=

•3

NORMflL =

1

2

3

4

5

S

9

10

11

12

13

14

15

16

17

IS

19

20

21

252

23

24

25

26

27

28

29

30

31

■I'C

33

34

35

36

37

38

39

@33fl

033E

033D

033F

9341

6344

0345

0347

0349

034E

034B

034F

0351

0354

0357

035S

035R

035C

035F

0361

0363

036b

0367

0369

636E

036E

036F

0371

0373

0375

0377

037S

$0200

$0097

F.2E

$0096

$8000
$0345

$0351

$035F

t&

$0

78

R9

85

85

58

60

R5

C9

F0

C9

F©

R2

EH

3D
E8

ES

D0

4C

R2

fl9

9D

ES

EO

E0

4C

78

fl9

85

R9

35

58

4C

563

36E

45

99

03

91

97

45

14

4D

IF

00

00

00

50

F5

2E

00

20

69

59

FS

2E

2E

9S

E6

91

2E

MEW ROM

02

88

E6

02

E6

E6

*

INPEUF

KEV

INTRPT

HIV

SCRN

STflRT

LOOP

CLEflR

L00P2

NORMflL

< 3 - S >

—

—

=

—

—

SEI

LDR

STfl

LDR

STfl

CLI

RTS

LEfl

CMP

EEQ

CMP

EEQ

LDX

LDfl

STfl

I NX

CPX

ENE

JMP

LDX

LDfl

STR

I NX

CPX

EHE

JMP

SEI

LDR

STfl

LDfl
STfl

CLI

JMP

$33fl

$200
151

$E62E

144

#$45

HIV
#$03

HIV+

KEV

#69

CLEflR

#77

NORMflL

#@

INPEUF,X

SCRN,X

#80

LOOP

INTRPT

#0

#32

INPEUF,X

#30

L00P2

INTRPT

#$2E

HIV

#$E6

HIV+

INTRPT

VERSION

INFEUF =

KEV =

INTRPT ■

HIV =

SCRN

STflRT

LOOP

CLEflR

L00P2

=

=

=

=

NORMflL =
1

2

3
4
cr

6

"7

3

9

1@

11

12
13

14

15

16

17

18

19

2fl

21
■■>■■>

23

24

25

26

27

28
23

30

31

MS

34

35

36

3 f

39

033H

033E

033D

0340
0342

8345

0346

9347

034fl

034C

334E

0356

0352

0354

8356

0359

035fl

035C
035E

0361
0363

03S5

0367

0368

036fl

036C

036F
0376

0372

S375

0377

037fl
837E

$000fl
$0263

$Efc" C'-J

$0219

$3000

$03 47

$0354

$8361

$0365

$036F

78

fl9

SD

fl9

3D

58

69

flD

C9

F0

C9

F0

fl2

B5

9D

E8

E0

us

4C

R2

fl9

95

E8

E0

DO

4C

78

HS

8D
fl9

3D

58

4C

47

19

03

Ifl

03

45

13

4D

ID

00

0fl

00

50

F6

85

00

20

0fl

50

F9

S3

85

19

E6

Ifl

65

OLD ROM

62

02

02

80

EG

ES

02

02

E6

V

*

INPEUF

KEV

INTRPT

HIV

SCRN

STflRT

LOOP

CLEflR

L00P2

NORMflL

ERSI

9

S3

=

SEI

LDfl

STfl

LDfl

STR

CLI

RTS

LDfl
CMP

BEQ

CMP

EEQ

LDX

LDfl

STfl

I NX

CPX

ENE

JMP

LDX

LDfl

STR

INX
CPX

ENE

JMP

SEI

LDfl

STfl

LDfl
STfl

CLI

JMP

ON

$33fl

$6R

515

$E6S5

537

$3060

#$47

HIV

#$03

HIV+

KEV

#69

CLEflR

#77

NORMRL

#8

INFEUF,X

SCRH,X

#80

LOOP

INTRPT

#6

#32

INPEUF,X

#80

LU0P2

INTRPT

#$35

HIV

#$E6

HIV+

INTRPT

Odds & Ends on the 2040 Disk
Jim Butterfield

The disk's ID is written over 600 times. There's no

quick way of changing it —just copy everything

over to a new disk if you really need to do this.

OddS & Ends on the 2040 Disk
Jim Butterfield

Yes, the disk checks every read by using a checksum.

You can depend on a good read being correct.

CORPORATION

Solve your (fee problem*, buy 100% matte*

lasted Dyun dtokettea. Al ordoa

bom atock wtthkn 24 hotn. CaD toll FREE

(SOO) 235-4137 for price* and Information.

VW and Maater Card accepted AD order*

■cot poatagt paid

PACIFIC

EXCHANGES

100 Foothill Blvd

San LuisObispo. CA

93401 (InCal ca

(805) 543-1037
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INPBUF = $0200 I NPBUF = $000A 
KE'r' = $0097 KE'T' = $0203 
HHRPT = $E62E HHF~PT = $E685 
HIV = $130913 HIV = $0219 
SCRt~ = $801313 SCRN = $8131313 
START = $0345 STAF~T = $13347 
LOOP = $0351 LOOP = $0354 
CLEAR = $035F CLEAR = $0361 
LOOP2 = $0363 LOOP2 = $0365 
t~ORMAL = $036E t~OR~lAL = $036F 

1 * = B3A 1 * = $33A 
2 I NPI:UF = $2(113 2 WPBUF = $OA 
3 KEIT' = 151 3 KE'T' = 515 
4 INTRPT = $E62E 4 INTRPT = $E685 
~ HIV = 144 ..; 5 HIV = 537 
6 SCRN = $80130 6 SCRt~ = $8000 
7 033A 78 SEI 7 033A 78 SEI 
8 033B A9 45 LDA 11$45 " " 033B A9 47 LIlA 11$47 
9 033D 85 90 STR HI\! 9 033D E:D 19 02 STA HIli 
10 033F A9 03 LDA 11$(13 10 03413 A9 03 LDA 11$03 
11 0341 85 91 STA HIV+ 11 0342 8D lA ~32 STA HIV+ 
12 0343 58 CLI 12 «345 58 CLI 
13 0344 60 RTS 13 0346 60 RTS 
14 0345 A5 97 START LDA KE~' 14 0347 AD £13 02 START LDA KE'T' 
15 0347 C9 45 nlP 1169 15 034A C9 45 nlP 1169 
16 0349 F0 14 BEQ CLEAR 16 034C F0 13 EEQ CLEAR 
17 034B C9 4D cr1P 1177 17 034E C9 4D CMP 1177 
18 034D F0 IF BEQ NORMAL 18 £135£1 FO lD EEQ NORr'lAL 
19 034F A2 00 LD>~ 110 19 0~:52 A2 00 LDX 110 
2£1 0351 BD 00 02 LOOP LDA WPEUF,X 20 0354 B5 OA LOOP LDA It~PBUF, X 
21 0354 9D 00 80 STA SCRN , ){ 21 0::;:56 9D 00 8£1 STA SCRt~ ,. >{ 
22 0357 E8 INX 22 02:59 E8 H1X 
?~ -" 0358 EO 50 CP:~ #80 ,>", 

~" 035A EO 50 CP~: 11813 
24 035A DO F5 Bt'lE LOOP 24 035C DO F6 ENE LOOP 
25 035C 4C 2E E6 .. H1P INTRPT 25 035E 4C 85 E6 .. H1P INTRPT 
26 035F A2 «13 CLEAR LDX 110 26 13361 A2 00 CLEAR LDX 110 
27 0361 A9 20 LDA #32 27 0363 A9 20 LDA #32 
~n 0363 9D 00 02 LOOP2 ~;TA INPBUF, ){ 28 0365 95 OA LOOP2 STA It~F'BUF , X .::.c· 
29 0366 E8 It~X 29 0367 E8 ItlX 
30 0367 EO 50 CPX 11813 30 0368 Ee 50 CP~< 1180 
31 0369 DO F8 ENE LOOP2 31 036A De F9 BNE LOOP2 
32 e36B 4C 2E E6 .H1P ItHRPT ~~ 

,j'::' 036C 4C 85 E6 JMP nHRPT 
,,~ 

'- ''':) 036E 78 ~mRMAL SEI 33 036F 78 ~lORr1AL SEI 
34 036F A9 2E LDA 1I$2E 34 0370 A9 85 LDA 11$85 
35 0371 85 90 STA HIli 35 0372 8D 19 £12 STA HIli 
36 13373 A9 E6 LDA II$E6 36 0375 A9 E6 LDA II$E6 
37 0375 85 91 STA HIV+ :;:7 0377 8D lA 02 STA HI ... ·'+ 
.?n 
_'0 «377 58 CLI 38 (1:;:7A 58 CLI 
:39 0378 4C 2E E6 Jr1P It~TRPT 39 (1~:7B 4C 85 E6 .. HlP HHRPT 

t·~EI-·~ F':or-1 <3 .. 121;· '·,'ERS I Ot~ OLD F':or'l VERSION © 

Odds. Ends on the 2040 Disk 

" Jim Butterfield 
The disk's ID is wrilten over 600 limes. There's no 
quick way of changing il-just copy everylhing SoIve)'OW elK probIana. bull 1011.1' ......... 

over to a new disk if you really need to do lhis. ........ D\IMn ~ AI ont.n tIhIpped 
Irom _ad&. wtIHn 24 t.ow.. c.a ~ fRE£ 

********* \100) 235-4137 Ie." pric;ft.xl ...... " .. tIou. 
VIM; Md JIoI..t. c..nI acapted. AD Olden 

Odds. Ends on the 2040 Disk ---Jim Butterfield PACIFIC 
EXCHANGES 

Yes, the disk checks every read by using a checksum. 100 FoothIll Blvd 

You can depend on a good read being correct. Scan LUls Ot;)lSPO. CA 
93401 (In Cal call 

**** ****** (805) 543·1037) 
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Pet As An

IEEE-488 Logic

Analyzer
Jim Butterfield

Toronto, Canada
If you'd like to see what's going on on the GPIB —

and ifyou can borrow an extra PET and IEEE inter

face cable — this program will help.

It shows the current status of four of the GPIB

control lines, plus a log of the last nine characters

transmitted on the bus.

The four control lines are NRFD, NDAC,

DAV, and EOI. It would be nice to show ATN too,

but I couldn't fit this in: it's detected in a rather odd

way in the PET so that fitting it in is rather too tricky

for this simple program.

The last nine characters are shown in "screen

format". This means that you'll have to do a little

translation work to sort out what some of them

mean. On the other hand, it allows you to see charac

ters that otherwise wouldn't be printed. A carriage

return, for example, shows up as a lower case m; this

is a little confusing at the start, but you'll quickly get

used to it and it's handy to see everything that goes

through. Don't forget that original model PETs may

show upper and lower case reversed.

I had hoped to show which characters were ac

companied by the EOI signal. It turned out that

time is critical — the bus works very fast — and that

adding this feature would cut down the number of

displayed characters from nine to five. I opted for

the bigger count, and dropped the EOI log feature.

The high speed of the bus makes it difficult to

watch the control lines in real time. When the "ac

tive" PET is exchanging information with disk or

printer everything is happening very fast, and the

"logic analyzer" PET will show an amazing flurry of

activity on the control lines. Only when the activity

stops or hangs up will you be able to see the lines in

their static conditions.

You may use the program to chase down real

GPIB problems, or just to gain insight on how the

bus works. Either way, it will come in handy if you

can borrow that extra PET unit.

Even at the speed of program operation, a few

signals come too fast to catch on the fly. If you must

see everything in the select and unselect sequences,

you'll have to cut down the number of characters

displayes. Try changing the contents of $04F0 to,

say, 5 if you want to do this.

110

120

130

140

200

210

220

230

240

250

250

290

300

310
320

330

340

350

360

370

380

330

400

410

420

U4E0

04B0

04E0

04E0

04E0

04E2

04E3

04B6

04B8
04ER

04EE

04BC

04EF

04C2

04C5

04C7

04C9

04CE

04 UU

04CE

04CF

04B1

04D3

04 D5

04B7

04BR

46 Bl

i O

RD 12

C3 EF

D0 02

53

60
RC 10

RD 40

RE 2Q

23 Cl

C5 E2

B0 11
Q;-;

29 4u

6R

43 H0

C5 E3

F0 DE

35 E3

SB 61
H0 D7

, IEEE

DFLRG

DNNSRV

EOISRV

STRRT

E8 MRIN

E3 CUNT

E3

E3

ECU

SO

WRTCH

*=
=

-

L3R

SEI

LDR

CMF

BNE
CLI

RTS

LBV

LDR

LBX

RNB

CMP

BNE

TVR

RND
RSL

EOR

CMP

EEC!

STR

STR

BNE

JIM EUTTERF

$4B9

*B1

*B3
DFLRG

$E812

#$EF

CONT

$E81Q i

$E840 ;

^E820 ;

#$C1 ;

DNNSflV

DNN

#$49 ;

R

#$R0

EOISRV

MR IN

EOISRV

$3061

MflIN

I ELD

EOI

DRV, NRFD, iBRC

BRTFI

EKTRRCT EITS

EXTRRCT EOI

04DC 35 E2

IfiCTIVITV SEEN - UFDRT

DNN STR DNNSRV

SCREEN
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PetAsAn 
IEEE-488 Logic 
Analyzer 
Jim Butterfield 
Toronto, Conada 
If you 'd like to see what's going on on the CPIB -
and if you can borrow an extra PET and IEEE Inter­
face cable - this program will help. 

It shows the cu rrent status of four of the C PIB 
control lines, plus a log of the last nine characters 
transmitted on the bus. 

The four control lines are NRFD, NDAC, 
DAV, and EO!. It would be nice to show ATN too, 
but I couldn 't fit this in : it's detected in a rather odd 
way in the PET so that fittin g it in is rather too tricky 
for this simple program. 

T he last nine characters are shown in "screen 
format". This means that you'll have to do a little 
translation work to sort out what some of them 
mean. On the other hand, it allows you to seecharac­
ters that otherwise wouldn't be printed. A carriage 
return , for example, shows up as a lowercase m; this 

is a little confusing at the start, but you 'll quickly get 
used to it and it's handy to see everything that goes 
through. Don 't forget that original model PETs may 
show upper and lower case reversed. 

I had hoped to show which characte rs were ac­
companied by the EOI signal. It turned out that 
time is critical- the bus works very fast - and that 
adding this feature would cut down the number of 
displayed characters from nine to five. I opted for 
the bigger count, and dropped the EOI lo~ feature . 

The high speed of the bus makes It dIfficu lt to 
watch the control lines in real time. When the "ac­
tive" PET is exchanging informatio n with disk or 
printer everything is happening very fast, and the 
"logic analyzer" PET WIll show an ama l Ing flurr y.of 
activity on the control lines. O nly when the acuvlty 
stops or hangs up will you be able to see the lInes In 
their static conditions. 

You may use the program to chase dow n real 
C PIB problems, or just to gain insight on how the 
bus works . Either way, it will come in handy if you 
can borrow that extra PET unit. 

Even at the speed of program operation , a few 
signals come too fast to catch on the fl y. If you must 
see everything in the select and unselect sequences, 
you'll have to cut down the number of characters 
displayes. Try changing the contents of $04FO to, 
say, 5 if you want to do this. 

110 : 
1 :=-'rl : 
1 ::: ~Cl : 

140 : 
200' 
::::1>::1 : 
220 : 
230 : 
24El : 
2 5(1 : 
250 : 

04E:0 
041::0 
04.B0 
04E:0 
04E:0 
04E:2 
04E::;: 
04E:6 
04 I:::: 
04E:A 
04E:E: 
04E:C 
041:F 
04<::2 
04C5 
04C7 
04C9 
04CB 
O~CC 
04CE 
0-1CF 
O~D l 
04K: 
04D5 
,:14D? 
04DA 

IEEE ~'lmCH 
t= 

DFLACi = 
Dt'lt1:::H,/ = 

J 1,'1 I:UTTEF.:F I ElIt 
!41:O 
HI 

29~:::1 : 
::;::00 
:;:10 : 
::;::20 : 
::;:: ::;::0 
340 : 
:~:~~o : 
36~) : 
370 : 
::;::::::0 : 
::;::90 
400 
~W : 
42 ~:1 . 

04DC 

46 E:l 

AD 12 E::: 
C9 EF 
DO 02 
c:- ,-, 
,-" : ' 

fiC 10 E::: 
AD 40 E::: 
AE 20 E::: 
29 C1 
C5 B2 
DO 11 

:::D 61 :::0 
DO Ii? 

EO I :::1"; ',/ 
:::TAF:T 

cotn 

EOI 

= .n:::;:: 
L:::F.: ItFLfiCi 
:::E I 
LIlA $E:::1 2 
Cr'1F' #.tEF 
:E:t·IE com 
ell 
F:T::: 
lD'T' 
LIlA 
LD>:: 
At·m 
G'lF' 
t:t1E 
T'T'A 
AilD 
fl'::l 
EOI': 
U'1P 
1:EO 
'::TA 
:::TA 

!E:::I0 
$E::::40 
:tE:::20 
II$C1 
DtH·EA'.,.' 
DtH1 

II$4D 
A 
#:tAO 
EO! :::A'·/ 
r'1AHl 
EO I :::A'., ' 
$:::06 1 

E:ilE 1'1A I II 

.: EOl 

.: DA'.,.' ., t·;PFD.' I HIAC 

.. DATA 

.: E:·:TF.:ACT E: I 1':: 

.. ACTIVITY :::EEN - UPDATE :::CF.:EEN 
DNN :::TA ItNNSRV 
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44U

459

460

470

500

si©
528

530

540

55©

569

570

580

590

60S

600

600

610
546

550

S6U

570

S30

550

700

710

720

730

748

04DE
04EU

04E2

04E5

04E7

04EE

04ED

04EF

04F1

04F4

04F7

04FS

04Ffl

04FC

04FD

94FF

8502

8504

8505

8583

059R

'_ ■_! kj r<

05811

8518

8512

8514

8515

G51S

8518

05 IB

23 80 FIND

43 R9 EOR

3D 52 30 STR

10 ID BPL

R4 Bl LDV

39 IE EMI
35 Bl STR

35 E2 STft

RO 00 LDV

E9 R2 89 SCROL LDR

99 Rl S8 STR

OS INV

CO @S CFY

DO F5 BHE

3R TXR
49 FF EOR

3D R9 30 STR

BO RF ECS

35 Bl NBRV STR

R5 B2 DCONT LDR

29 40 RND

8R RSL

49 Ru EOR

3D 57 80 STR

R5 E2 LDR

29 01 RND

4R LSR

6R RQR

49 RQ EOR

3D 5C 30 STR

DO 96 BNE

$3852

NDflV

HFLRG

DCONT

DFLRG

DNNSfiV

f30H2,V

#3

SCROL

#$FF

$80R9

MRIN

BFLRG

DNHSflV

R

$8057

DNNSfiV

$395C
MR IN

18 REM IEEE WflTCH

28 REM JIM BUTTERFIELD

30 P0KE59468,14:PRINT"3 DRV MRFD

NDRC £01":PRINT" t t t
40 RRI NT11-123456739=*]"

50 SVS1200

RERDV.

Odds & Ends on the 2040 Disk

Jim Butterfield

Yes, the disk checks every write by reading the

block back and verifying every byte for correctness.

You can depend on a good write having gotten to

the diskette correctly.

Odds & Ends on the 2040 Disk

Jim Butterfield

The first files written to disk will cluster around

track 18, the directory track. This minimizes head

movement on a lightly-used disk. By the same

token, you might arrange to write your most-used

programs and files first on the disk, to save both

time and wear and tear.

;NQ DRV SEEN

;DRV SEEM BEFORE

; NRFD

.; NBRC

= -Rowe r.-fu-l PET Products
from

OPTIMIZED DATA SYSTEMS!

-SOFTWARE FOR ALL PET/CBMs-
(Suppiied on Cassette-Prices include Shipping)

• WORD PROCESSOR (PS-001) S1G.95
Makei documents a snap

• MAILING LISTIPS^M2) $16.95
Throw away your address book

• SPACE EATER IPS-003) $9.95
Gobbles ipacet in BASIC programs

• CATALOG IPS-004) $16.95
File stamp/coin/etc. collections

• SATELLITE TRACKER (PS-005) $24.95
Tracks OSCAR Ham Satellite in real time

• MORSE CODE KEYER {PS-006} $14.95
^ Sends code on the air or for practice

m MINI-COUNT™ (PS-007) S19-95
Measures frequency to 17KH< and intervals to 65 msec

-HARDWARE FOR "OLD''8K PETS-

(Shipping Additional)

• 2114 RAM ADAPTER 1+ $1.50 per order)
Replaces up to 8-6550s with low cost, reliable 2114i

PHK-001 (Kit-2sockets) . .

PHK-001S (Kit—8 sockets] .

$13.95
$16.25

PHB-001 (Bare PCB) . . . .$8.95
PH001S (Assm-sockets

only) $22.95
PH-001 (Anm-2 sockets* one 2114) $24.95

4K MEMORY EXPANSION (+$3 per order)

Installs easily internally. Uses 2114s. Write Protect.

PHP, GO? (Bate PCB) . .

PH-002S {Atsmsockets

only)

.$16

.S42

PHK-002lKit-socke«only) S29

PH-002 (Full Assm) S105

PROMPT SHIPMENT! SATISFACTION GUARANTEED
Calif. Residents, add 6% Tax bA' '"^'IUN OUH"H™

P.O. Box 595, Dept. C - Placentia, California 92670

MINI COUNT T<

PET/CBM Trsdam

ik □' Opii

<k ol Cc

ited Data Svs'ems

i Business Machine
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440 
45(1 
460 
470 
500 
510 
52~) 

::;::::0 
540 
550 
:;60 
570 

590 
600 
60 ~) : 
600 
610 
640 
65(1 
66(1 
67.) 
6:::0 
ssel 
700 
710 
?2~:::1 

7::::0 
?4C1 
?5[1 
760 

04DE 29 :::0 
04EO 49 
04E2 :::D 
04E5 10 
04E7 A4 

III 
E: 1 

~~14E9 ::::0 1 F.: 
[14EB :::5 B 1 
~~14ED :::5 1:2 
04EF RO 00 
04Fl B9 R2 80 SCROl 
C14F 4 99 R 1 :::0 

c:: 04F7 
04F::: 
04FR 
04FC 
04FD 
04FF 
0502 
~1504 

co ~)::: 

In) F5 
:::R 
4'~ 

:,::I! 
BO 

05~:::16 A5 
O!::iO::: 29 
050R OR 
050:8 49 
050D :::D 
0510 R5 
l1512 29 
0514 4R 
(t515 61i 
0516 49 
051 ::: :::[1 
05 1B DO 

FF 
R9 
RF 
E:I 
E"-' ' ''-

40 

AO 
~~ 
._Ii 

E' C, '''-

01 

A~) 
1::' ,- . 
,-0_. 

96 

:::0 

t·iDA\·1 
DCOt·iT 

:::e 

:::0 

10 REM IEEE WRTCH 
28 REM JIM BUTTERFIELD 

COM'UTl, 

Rt·m 11$:::0 
r .-,,-. #$AO C. I_ I F-. 

:: :TA $:::052 
E:F'L t lDRo.,,' 
LD'T' DFLRCi 
Em DeOtIT 
:::TR DFLRCi 
::nA I!t·H·l :: : A "/ 
LDIT' 110 
LIIR t:::~)A2 ., IT' 
:: :TR $:::Ot"'l 1 .. 'T' 
r t·t',1 
C:P 'T' II ':' '-' 
Bt'lE :::CF.:OL 
n:R 
EOR II$FF 
:: :TR $:::i:)R9 
Be:::; t'lAHi 
:::TR DFLACi 
LDA Dt-H'I:::A'-/ 
Pt'm 11$40 
ff::L R 
EO~: II:tAO 
3TR $ :::057 
lDR Dl-H,l :: :A ... .' 
Rt'm 11$1 
L::::F: R 
r;:oF.: A 
E,-,r, 

Uf"':. !!:tRO 
'::TA ';: :::05C 
E:t'1 E t'1Ii H' ~ 

:;:0 pm: E5946:::: .. 14 : PF.: I tn":J DR ... .' t'lRFD 

NDRC EOI ": PRINT" t t t 
40 F'RItH"=1234567:::9=:W 
50 :::IT'::; 1200 

PERII 'T' , 

Odds" Ends on the 2040 Disk 
Jim Butterfield 
Yes, the disk checks every write by reading the 
block back and verifying every byte for correctness , 
You can depend on a good write having gotten to 
the diskette correctly. 

********** 
Odds" Ends on the 2040 Disk 
Jim Butterfield 
The first files written to disk will cluster around 
track 18, the directory track, This minimizes head 
movement on a lightly-used disk . By the same 
token, you might arrange to wrile your most-used 
programs and fi les first on the disk , to save both 
time and wear and tea r. 

********** 

.: t'lO DR',,.. ~;EEtl 

,; DR"/ ::;EEtl BEFOF.:E 

,: t'lRFD 

.: t'lIIAC 

3 P = ~l!olWfe1rlliuil PET Products 
from 

OPTIMIZED DATA SYSTEMS! 

- SOFTWARE FOR ALL PET/CBMs­
(Supplied on Cassene- Prices include Shipping) 

• WORD PROCESSOR (PS-OOlI. . . ................. _ . $16.95 
Milkes documents I SMiP 

• MAILING LIST (PS.Q02) ....... . ............. . $16.95 
Throwaway your .dd,en book 

• SPACE EATER IPS-D(3) ...... . . •........... . $9.95 
Gobblu Ipaces in BASIC progrlmi 

• CATALOG (PS'()04) .......... . ..... . . . ... . $16 .95 
File slimp/coin/e le. coll lCtionJ 

• SATELL ITE TRACKER (PS.ooS) ........... . . $24 .95 
Tracks OSCAR Him Satellite in rea' time 

• MORSE CODe KEVER (PS'()()61. . . . . . . ... . ...... ... $14.95 
.:io-' Sendl code on the air or for practice 

~((; • MIN' ·CaUNT T.hI . tPS·OO7). .......................... $19.95 
Mealures frequency to 17KH z and inter .... ', to 65 mlee 

- HARDWARE FOR "OLD" 8K PETS­
(Shipping Additional) 

• 211 4 RAM ADAPTER . ..................... (of- $1 .SO per orded 
Rep/ltes up to 8 ·6550, with low con. reli .ble 21141 

PHB·OOl tB.re PCB) . . .$8.95 PHK.ool IKh - 2 sockets) .... $13.95 
PH·OO1S IAnm-sockets PHK.()01S IKit-8 sockets) ... $ 16 .25 

only) . ... ........ . $22.95 
PH.QOl IAnm-2 socket, + one 21 14) . ... . .............. . $24 .95 

.;,.' 
~l(; . 4 K MEMORV EXPANSION . . .. . . .. ... .. _ .... (+ $3 per order! 

In.tll1, ",ily ;ntemll1y_ Use1 2114,. W, itl P,otect . 

PHB'{)02 (Bile PCBI . . . $16 PHK·OO2 (Kh-sockeu only) ... .. $29 
PH·OO2S (Anm-sockel1 PH.oo2 (Full Anm) . . . . $105 

only) . . . . 542 

PROMPT SH IPMENT! 
Calif. Rtlidents . Idd 6% Tlx SATISFACTION GUARANTEED 

P.O. 80)( 595, Dept . C - Pl acenti a, California 92670 

• 
MINI -COUN T T, ..te .. ""k o f OPl iml n d D. ,. Syll.m. ... 

PET/CBM T • ..tlm • • k 01 Commodore B",'n ... M.chin.. _ 
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Running

40 Column

Programs On

A CBM 8032
Chuan Chee

St. Catherine's

Ontario Canada

Good news for those who own a Commodore

80 column CBM. I have developed a method

of making the computer act almost like a 40

column PET.

Over the years, many programs have been

developed for PET 2001 computers. There had

been one ROM upgrade from BASIC 1.0 to 2.0

but many people and software companies got over

that hurdle. Now Commodore has introduced a

BASIC 4.0 for their PET 40XX and CBM 80XX

computers. Again many programmers must

change any SYS commands into the ROM locations.

However, some programs can still run on the PET

40XX because the programmers were careful

enough to avoid any of the ROM routines; especially

the BASIC part as opposed to the Operating

System. Luckily, most of the first 1024 bytes re

mained the same as promised by Commodore.

80 Column Problem

But hold on before you start attacking your pro

grams, the CBM 80XX is a completely different

animal — it has an 80 column CRT (or screen). All

the programs are assuming that there are 40 bytes

per line as in the case of a PET, but a CBM has 80.

Therefore, any programs that store characters on

the CRT memory will have every other line on

columns 41 to 80. This is certainly a dissaster.

The Solution

In solving this problem, there must be some way of

convincing the microcomputer that there are only

40 bytes per line as in the PET. Commodore was

wise enough to implement their newly developed

Video Interface Controller (or CRT Controller)

into the CBM. They are also using this chip in the

VIC 20 (Video Interface Computer). When the

power is turned on, the operating system instructs

the chip to do various functions such as the height

of the 25 lines in normal or graphics modes. My

program instructs the Controller to display 40

bytes per line and shift the first column to the right

to center the display instead of being on the left

side of the CRT.

That is just fine for the program.', that store

characters on the CRT. But what about those that

simply PRINT. Now whenever the PRINT finishes

a line (40 characters) of output, the ROM routines

will make the next PRINT occur 80 bytes from the

start of the current PRINT line. This will make the

output appear on every other line.

Well, therejust happens to be an "Output a

byte on the CRT"jump vector at local ions $00EB

to $00EC. The CBM 4032 program will change

this vector to intercept any character before it gets

printed. The routines included in the program

were modified from a PET 4032 Operating System

ROM, set so that it will behave exactly like a 40

column PET. It will handle RETURN, cursor

movements, INST, DEL, and even wi ap around

lines properly.

Bonuses Not Available On A Pet

There are several features that make t bis simulation

of a PET 40XX even better since they are not

available on any PET computer. Such bonuses

include the automatic repeat of the ci; rsor control

and editing keys and the use of the REPEAT key

with all other keys. There will also be the usual

warning "bell" when six characters from the end of

the line. To disable the "bell", type POKE 231.0.

This RAM location contains the duration time of

the "bell" which usually is 16. Try poking various

values and notice how the duration changes.

I also decided to keep the functions of "0" and

":" during scrolling the same as before because

those who are used to them should not have to use

the RVS key. Along the same lines, the ESC key is

still fully functional. By the way, did you know that

the ESC key not only gets you out of quote and

insert modes but also the reverse mode, thus

functioning similar to the OFF key?

The CBM 4032 Program

The program is in two parts — a BASIC and a data

part. After turning on the computer cr typing

NEW, type in the BASIC part exactly as shown

without any extra spaces. LIST it agai i to be sure.

Next, get into the Machine Language Monitor by

SYS4 and type in the data, making sure not to

make any mistakes. The next important step is to

save the program through the Monitor by .S

"0:CBM 4032",08,0400,07A8 for a dh.k drive or .S

"CBM 4032",01.0400,07A8 for a tape cassette

drive. Now exit the Monitor and prep.ire to RUN

the program.

The data is actually the machine language

routines required. The BASIC portion will transfer

it into the second half of the 2K CRT memory. As

it transfers the data, you will sec "garbage" appear

on the CRT. This is an ideal spot to put the routines

because the CRT will only use 40 byte;; per line by

25 lines (= 1000 bytes), the second half of the CRT

memory will never be printed on.
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Running 
40 Column 
Programs On 
ACBM 8032 
ChuanChee 
St. Catherine's 
Ontario Canada 
Good news for those who own a Commodore 
80 column CBM. I have developed a method 
of making the computer act almost like a 40 
column PET. 

Over the years, many programs have been 
developed for PET 200 I computers. There had 
been one ROM upgrade from BASIC 1.0 to 2.0 
but many people and software companies got over 
that hurdle. Now Commodore has introduced a 
BASIC 4.0 for their PET 40XX and CBM 80XX 
computers. Again many programmers must 
change any SYS commands into the ROM locations. 
However, some programs can still run on the PET 
40XX because the programmers were ca reful 
enough to avoid anyofthe ROM routines; especially 
the BASIC part as opposed to the Operating 
System . Luckily, most of the first 1024 bytes re­
mained the same as promised by Commodore. 

80 Column Problem 
But hold on befo re you start attacking your pro­
grams, the CBM 80XX is a comple tely different 
animal - it has an 80 column CRT (or screen) . All 
the programs are assuming that there are 40 bytes 
per line as in the case of a PET, but a CBM has 80. 
Therefore, any progralils that store characte rs on 
the CRT memory wi ll have every other line on 
columns 41 to 80. This is certainly a dissaster. 

The Solution 
In solving this problem, there must be some way of 
convincing the microcomputer that there are only 
40 bytes per line as in the PET. Commodore was 
wise enough to implement their newly developed 
Video Interface Contro ller (or CRT Controller) 
into the CBM . They are also using this chip in the 
VIC 20 (Video Interface Computer) . When the 
power is lUrned on, the operating system instructs 
the chip to do va rio us functions such as the height 
of the 25 lines in normal or graphics modes. My 
progra m instructs the Controller to display 40 
bytes per line and shift the first column to the righ t 
to center the disp lay instead of being on the left 
side of the CRT. 

That isjust fine for the program!, that store 
characte rs on the CRT. BUl what about those that 
simply PRINT. Now whenever the PRINT finis hes 
a line (40 characters) of output, the RO M routines 
will make the next PRINT occur 80 bytes from the 
start of the current PR I NT li ne. This will make the 
output appear on every other line. 

Well, there just happens to be an "Output a 
byte on the CRT" jump vector at locations $OOEB 
to $OOEC. The CBM 4032 program will change 
this vector to interce pt any character before it gets 
printed. T he routines included in the program 
were modified from a PET 4032 Ope rating System 
ROM, set so that it wi ll be have exactly like a 40 
column PET. It will ha ndle RETURN , cursor 
movements, INST, DEL, and even wrap a round 
lines properly. 

Bonuses Not Available On A Pet 
T here are severa l features that make this simulation 
of a PET 40XX even beller since they are not 
available on any PET computer. Such bonuses 
include the aUlomatic repeat of the cursor control 
and editing keys and the use of the REPEAT key 
with all other keys. There will also be the usual 
warning "bell" when six cha racters from the end of 
the line. To disable the "be ll ", type PO KE 23 1.0. 
This RAM location contains the du ratio n time of 
the "bell" which usually is 16. Try poking various 
values and notice how the duration changes. 

I also decided to keep the fun ctions o f "¢" and 
" :" during scrolling the same as before because 
those who are used to them should not have to use 
the RVS key. Along the same lines, the ESC key is 
sti ll fully functional. By the way, did you know that 
the ESC key not on ly gets you out of quote and 
inse rt modes but also the reve rse mode, thus 
functioning similar to the OFF key? 

The CBM 4032 Program 
The program is in two parts -a BASIC and a data 
part. After turning on the computer o r typing 
NEW, type in the BASI C part exactl y as shown 
withoUl any extra spaces. LIST it agai n to be sure. 

ext, get into the Machine Language Monitor by 
SYS4 and type in the data , making sure not to 
make any mistakes. The next importa nt step is to 
save the program through the Monitor by .S 
"O:CBM 4032'''08,0400,07 A8 for a di, k drive or .S 
"CBM 4032",01.0400,07 A8 for a tape cassette 
drive . Now ex it the Monitor and pre p.1re to RUN 
the program . 

The data is actuall y the machine language 
routines required . The BASIC portion wi ll transfe r 
it into the second half of the 2K C RT me mory. As 
it tra nsfers the data, YOli will see "ga rbage" appear 
on the CRT. This is a n idea l spot to putthe ro utines 
because the CRT will o nly use 40 byte,; pe r line by 
25 lines ( = 1000 bytes), the second half of the CRT 
memory will never be printed on. 
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After the transfer, the BASIC portion will SYS

33876 ($8454) to have the routines set up the

necessary parameters. It will give the CRT Con

troller the proper instructions and then CLR the

CRT. A READY, will appear on the CRT and

control is returned to the user. Now you are ready

to RUN any programs meant for a 40 column PET

with the proper ROM charges if necessary.

If for any reason you wish to go back to the

original 80 column format, you can switch off and

on the CBM. Alternatively, you can type SYS

58982 ($E666) and press both SHIFTs and the

quote keys simultaneously. The latter method will

again display the data on the second half of the

CRT but you risk printing or typing over it.

Conclusion

Essentially, any program that can RUN on a PET

40XX, that is with BASIC 4.0, will work with this

program. There is no need to alter the program to

add anything extra to the programs to artificially

perform what this program does. The only side

effect is that the characters appear narrower than

usual but the advantage of having the program

displayed far exceeds this small deviation.

I would like to thank Batteries Included, in

Toronto for allowing me to use their computers

for the development of this program.

10 REM * CBM 4032 - BY CHUAN CHEE *

20 REM SEE ARTICLE IN COMPUTE!

30 A=32672:FORI=1136TO1998:

POKEI+A,PEEKCI):NEXT:SYS33876

READY.

C*
PC IRQ SR AC XR YR SP

B780 E455 34 33 38 36 FA

0470

0478

0480

0488

0490

0498

04A0

04A8

04B0

04B8

04C0

04C8

04D0

04D8

04E0

04E8

04F0

04F8

0500

0508

31
00

00

F0

30

70

94

03

05
84

20

10

4F

18

08

01

86

00

CA

D8

14

07
00

18

58

98

A0

08

05

85

75

A2

85
98

E0

88

C4

81

DO

A6

1F

00

00

40

80

CO

B3

15

20

EB

84

84

4C

9D

0D

CA

A9
9D

Fl

D8

OF

00

28

68

A8

20

C2

01

20

86

A2

20

9D

3B

F0

10

20

00

A0

BD

28

10

50

90

DO

53
20

0E

78

EC

00

86

E1

84

04

EC

9D

82

00

3B

05

00

78

B8

F8

62

02

20

A9
86

86

E0

A0

E0

E0

E8

00

9D

84

84

19
00

A0

E0

20

7D

19

03
6F

A7

A7
60

83
14

07

86

80

00

C6

09

21

00

C8

08

48

80

20

08

A2

58

A9

20

A2

F0

DO

9F

9D

83
84

80

0510

0518

0520

0528

0530

0538

0540

0548

0550

0558

0560

0568

0570

0578

0580

0588

0590

0598

05A0

05A8

05B0

05B8

05C0

05C8

05D0

05D8

05E0

05E8

05F0

05F8

0600

0608

0610

0618

0620

0628
0630

0638

0640

0648

0650

0658

0660

0668

0670

0678

0680

0688

0690

0698

06A0

06A8

06B0

06B8

06C0

06C8

06D0

06D8

06E0

85 C5

27 85
3C 84

A5 C6

85 C6

02 09

DC 20

C4 C6

DO 0B

A9 00

09 20

A6 D8

20 1D

84 68

08 BD

84 60

86 C6

30 06

CA 86

85 C4
00 85
1B DO

EA EA

C9 0D

20 90

4C D5

D9 84
C6 10

E2 68

F0 03

03 85
4C A3
84 C6

67 86
1 1 DO

D5 90

29 7F

C9 20

0D DO

DO 2F

B1 C4

DO 07

86 A4

C4 88

91 C4

05 09
DO 2A

E9 28
FB BD

20 A9

D8 20

28 85

A9 00

88 84

C9 13
46 A3

03 20

F3 86
85 DC

BD 22

D5 E0

30 04

C9 28

60 09

80 A6

06 E6

B0 30

20 1D

85 C6
8B 86

1E 3C

85 A5
85 C6

3D 84

A0 27

68 68

CA BD

D8 85

84 C6

AC A5

07 68

A4 C6

DO 03

08 29
84 A6

C9 14

06 20

68 4C

4C D9

9F 60

84 C9
88 C4

A9 00

FB 18

F1 F0

C9 7F

90 03

03 4C

C9 14

C9 20

CO 4F

D5 88
C4 C6

E6 DC

40 4C

A5 C6

85 C6
3A 84

84 90

A9 84

C6 60

85 9F

C6 10

DO E7

A6 D8

8B 86

D8 4C

85 9F

84 85

18 F0

A9 4F

90 04

40 A6

DC F0

E6 C6

A6 D8

85 20

60 E0

C6 A3

84 5E

C6 48

60 E0

09 80
A6 D8

60 BD

3A 84

C5 BD

84 D5

D9 29
68 4C

A5 D9
4C 7E

3F 20

DC F0

DO 10

2A 85

51 E2

84 C9

C9 13
1D DO

D5 90

85 C6

98 69
EF 4C

DO 02

4C D3

7E 86

DO 27

DO 04

F0 16

B1 C4

DO F5

60 A6

D9 84

C9 28

60 A6

10 07

EF CA

A5 C6

C9 12

C9 1D

EE 20

4C 75

E8 E0

BD 3B

A9 84

85 CD

C4 A9

09 BD

85 D5
E9 28

9F F0

02 C6

A4 D5

CO 4F

67 86
18 DO

C6 D8

3C 84

20 A9

17 B0

9D 3D

DO 05

3A 84

A0 4F

22 84

60 A9

7F C9

BD E3

30 68

86 C9
6A E1

03 4C

88 84

4C 5C

A6 CD

12 DO

DO 03

10 C8

07 20

60 C9
28 C5

67 86

A9 5E

84 C9

A6 CD

A4 D5

C4 C6

20 ED

C8 91
A9 20

DC F0

C9 1 1

90 05

D8 F0

C6 D8

CA 86

18 69
DO 04

DO 08

2A 85

84 38

19 DO
84 10

A9 00

85 C6
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After the transfer, the BASIC portion will SYS · . 0510 85 C5 BD 22 84 85 C4 A9 
33876 ($8454) to have the routines set up the · . 0518 27 85 D5 EO 18 FO 09 BD 
necessary parameters. It will give the CRT Con- · . 0520 3C 84 30 04 A9 4F 85 D5 
troller the proper instructions and then CLR the · . 0528 A5 C6 C9 28 90 04 E9 28 
CRT. A READY. will appear on the CRT and · . 0530 85 C6 60 09 40 A6 9F FO 
control is returned to the user. Now you are ready · . 0538 02 09 80 A6 DC FO 02 C6 
to RUN any programs meant for a 40 column PET · . 0540 DC 20 06 E6 E6 C6 A4 D5 
with the proper ROM charges if necessary. · . 0548 C4 C6 BO 30 A6 D8 CO 4F 

If for any reason you wish to go back to the · . 0550 DO OB 20 lD 85 20 67 86 
original 80 column format, you can switch off and · . 0558 A9 00 85 C6 60 EO 18 DO 
on the CBM. Alternatively. you can type SYS · . 0560 09 20 8B 86 C6 A3 c6 D8 
58982 ($E666) and press both SH I ITs and the · . 0568 A6 D8 1 E 3C 84 5E 3C 84 
quote keys simultaneously. The latter method will · . 0570 20 l D 85 A5 C6 48 20 A9 
again display the data on the second half of the · . 0578 84 68 85 C6 60 EO 17 BO 
CRT but you risk printing or typing over it. · . 0580 08 BD 3D 84 09 80 9D 3D 
ConclusIon · . 0588 84 60 AO 27 A6 D8 DO 05 
Essentially, any program that can RUN on a PET · . 0590 86 C6 68 68 60 BD 3A 84 

40XX, that is with BASIC 4.0, will work with this · . 0598 30 06 CA BD 3A 84 AO 4F 

program. There is no need to alter the program to · . 05AO CA 86 D8 85 C5 BD 22 84 

add anything extra to the programs to artificially · . 05A8 85 C4 84 C6 84 D5 60 A9 
perform what this program does. The only side · . 05BO 00 85 AC A5 D9 29 7F C9 
effect is that the characters appear narrower than · . 05B8 1 B DO 07 68 68 4C BD E3 
usual but the advantage of having the program · . 05CO EA EA A4 C6 A5 D9 30 68 
displayed far exceeds this small deviation. · . 05C8 C9 OD DO 03 4C 7E 86 C9 

I would like to thank BaHerles Included, in · . 05DO 20 90 08 29 3F 20 6A El 

Toronto for allowing me to use their computers · . 05D8 4C D5 84 A6 DC FO 03 4C 

for the development of th is program. · . 05EO D9 84 C9 14 DO 10 88 84 
· . 05E8 C6 10 06 20 2A 85 4C 5C 
· . 05FO E2 68 68 4C 51 E2 A6 CD 

10 REM * CBM 4032 - BY CHUAN CHEE * 05F8 FO 03 4C D9 84 C9 12 DO · . 
20 REM SEE ARTICLE IN COMPUTE ! · . 0600 03 85 9F 60 C9 13 DO 03 
30 A=32672:FORI=1136T01998: · . 0608 4C A3 84 C9 lD DO 10 C8 

POKEI+A,PEEK(I):NEXT:SYS33876 · . 0610 84 C6 88 C4 D5 90 07 20 
READY . · . 0618 67 86 A9 00 85 C6 60 C9 

· . 0620 1 1 DO FB 18 98 69 28 C5 
C* · . 0628 D5 90 Fl FO EF 4C 67 86 

PC IRQ SR AC XR YR SP · . 0630 29 7F C9 7F DO 02 A9 5E 

· , B780 E455 34 33 38 36 FA · . 0638 C9 20 90 03 4C D3 84 C9 
· . 0640 OD DO 03 4C 7E 86 A6 CD 

· . 0470 31 14 I F OF 28 05 19 21 · . 0648 DO 2F C9 1 4 DO 27 A4 D5 

· . 0478 00 07 00 00 10 00 00 00 · . 0650 Bl C4 C9 20 DO 04 C4 C6 

· . 0480 00 00 00 28 50 78 AO C8 · . 0658 DO 07 CO 4F FO 16 20 ED 

· . 0488 FO 18 40 68 90 B8 EO 08 · . 0660 86 A4 D5 88 Bl C4 C8 91 

· . 0490 30 58 80 A8 DO F8 20 48 · . 0668 C4 88 C4 C6 DO F5 A9 20 

· - 0498 70 98 CO 20 53 62 7D 80 · . 0670 91 C4 E6 DC 60 A6 DC FO 

· . 04AO 94 AO B3 C2 20 02 19 20 · . 0678 05 09 40 4C D9 84 C9 1 1 

· . 04A8 03 08 15 01 OE 20 03 08 · . 0680 DO 2A A5 C6 C9 28 90 05 

· . 04BO 05 05 20 20 78 A9 6F A2 · . 0688 E9 28 85 C6 60 A6 D8 FO 

· . 04B8 84 85 EB 86 EC 86 A7 58 · . 0690 FB BD 3A 84 10 07 C6 D8 

· . 04CO 20 75 84 A2 00 86 A7 A9 · . 0698 20 A9 84 90 EF CA CA 86 

· . 04C8 10 A2 84 20 86 EO 60 20 · . 06AO D8 20 A9 84 A5 C6 18 69 

· . 04DO 4F 85 4C 9D El AO 83 A2 · . 06A8 28 85 C6 60 C9 12 DO 04 

· . 04D8 1 8 98 9D 3B 84 EO 14 FO · . 06BO A9 00 85 9F C9 lD DO 08 

· . 04EO 08 EO OD FO 04 EO 07 DO · . 06B8 88 84 C6 10 EE 20 2A 85 

· . 04E8 01 88 CA 10 EC E8 86 9F · . 06CO C9 13 DO E7 4C 75 84 38 

· . 04FO 86 C4 A9 20 9D 00 80 9D · . 06C8 46 A3 A6 D8 E8 EO 19 DO 

· . 04F8 00 81 9D 00 82 9D 00 83 · . 06DO 03 20 8B 86 BD 3B 84 10 

· . 0500 CA DO Fl AO 00 84 C6 84 · . 06D8 F3 86 D8 4C A9 84 A9 00 

· . 0508 D8 A6 D8 BD 38 84 09 80 · . 06EO 85 DC 85 9F 85 CD 85 C6 



£

.: 06E8 4C

*

*

■

*

.

. !

. :

. :

♦ ■

. :

. :

: O6F0 8C

: 06F8 3C

: 0700 B1

: 0708 C8

■ 0710 EF

0718 2C

0720 F8

0728 D8

0730 84

0738 E8

0740 53

0748 OE

0750 EO

0758 85

0760 85
0768 7F

0770 C5

0778 BD

0780 C7

0788 D2

0790 C5

0798 84

07A0 C4

READY.

DC1 AT1V
Kc-ALJi .

C #

PC

.; B780

•

8454 78

8455 A9
8457 A2

8459 85
845B 86

845D 86

845F 58

8460 20

8463 A2
8465 86

8467 A9
8469 A2
846B 20

846E 60

•

■

846F 20

8472 4C

8475 AO

8477 A2
8479 98
847A 9D

67

85
84

C7

E6

A9
C6

A2

BD

10

EO

84
E4

18

A2

C8

9D

AO

22

88

E8

29

85
88

IRC

86

C8

30

91

C5

E8

C4

19
3B

02

19
AD

A6

FO

17
BC

3C

27
84

10

BD

7F

C4

10

AO 00

85 C5
02 A9

C4 C8

A9 84

85 C4

C6 C7

86 D8

84 29

09 80
DO EC

3B 84

D8 60

36 90

BD 3C

3B 84

84 98

BD 23

85 C4

F9 CA

3B 84

9D 3B

AO 27

FB 58

84 C4

A9 28

50 85

DO F9

C5 C8

C6 C5

91 C4

A2 00

7F BC

9D 3B

A9 83
10 DE

A6 D8

03 4C

84 09

30 02

09 80

84 85
B1 C4

E4 D8

09 80
84 BD

A9 20

4C A9

COMPUTE!

A9

2C

C7
E6

DO

A9
DO

C6

3C

84

8D

20

E8

01

80

29
85

C7

91
DO

85
22

91
84

SR AC XR : . ?

E455 34 33 38 36 FA

6F

84

EB

EC

A7

75 84

00

A7

10

84

86 EO

4F 85
9D E1

83
18

3B 84

SEI

LDA

LDX

STA

STX

STX

CLI

JSR

LDX

STX

LDA

LDX

JSR

RTS

JSR

JMP

LDY

LDX

TYA

STA

#$6F

#$84

$EB

$EC

$A7

$8475
#$00

$A7
#$10

#$84

$EO86

$854F

$E19D

#$83
#$18

$843B, X

847D

847F

8481

8483

8485
8487

8489
848A

848B

848D

848E

8490

8492

8494

8497
849A

849D

84A0

84A1

■

*

84A3
84A5

84A7
84A9
84AB

84AE

84B0

84B2

84B5

84B7
84B9
84BB

84BD

84BF

84C2

84C4

84C6

84C8

84CA

84CC

84CE

84D0

84D2

84D3
84D5

84D7

84D9
84DB

84DD

84DF

84E1

84E4

84E6

84E8

84EA

84EC

EO

FO

EO

FO

EO

DO

88

CA

10

E8

86

86

A9
9D

9D

9D

9D

CA

DO

AO

84

84

A6

BD

09

85
BD

85

A9
85
EO

FO

BD

30

A9

85
A5

C9

90

E9

85
60

09

A6

FO

09
A6

FO

C6

20

E6

A4

C4

BO

A6

14

08

OD

04

07
01

EC

9F

C4

20

00

00

00

00

F1

00

C6

D8

D8

3B

80

C5

22

C4

27
D5
18

09
3C

04

4F

D5

C6

28

04

28

C6

40

9F

02

80

DC

02

DC

06

C6

D5

C6

30

D8

80

81

82

83

84

84

84

E6

CPX

BEQ

CPX

BEQ

CPX

BNE

DEY

DEX

BPL

INX

STX

STX

LDA

STA

STA

STA

STA

DEX

BNE

LDY

STY

STY

LDX

LDA

ORA

STA

LDA

STA

LDA

STA

CPX

BEQ

LDA

BMI

LDA

STA

LDA

CMP

BCC

SBC

STA

RTS

ORA

LDX

BEQ

ORA

LDX

BEQ

DEC

JSR

INC

LDY

CPY

BCS

LDX
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#$14

$8489
#$0D

$8489

#$07
$848A

$8479

$9F

$C4

#$20

$8000,

$8100,

$8200,

$8300,
— 7

$8494

#$00

$C6

$D8

$D8

$843B,

#$80

$C5

$8422,

$C4

#$27
$D5

$84C8

$843C,

$84C8
Jj rt* 11 C*
w ip H r

$D5
$C6

#$28

$84D2

#$28

$C6

#$40

$9F

$84DB

i[ $ 8 0

$DC

$84E1

$DC

SE606

$C6

SD5

$C6

$851C
$D8

X

X

X

X

X

X

X
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· . 06E8 4C 67 86 AO 00 84 C4 A9 84 7D EO 14 CPX 11$14 
· . 06FO 80 85 C8 85 C5 A9 28 2C 84 7F FO 08 BEQ $8489 
· . 06F8 3C 84 30 02 A9 50 85 C7 848 1 EO OD CPX II $OD 
· . 0700 B1 C7 91 C4 C8 DO F9 E6 8483 FO 04 BEQ $8489 
· . 0708 C8 E6 C5 A9 84 C5 c8 DO 8485 EO 07 CPX 11$07 
· . 0710 EF A9 E8 85 C4 C6 C5 A9 8487 DO 01 BNE $848A 
· . 0718 20 C6 C4 C6 C7 91 C4 DO 8489 88 DEY 
· . 0720 F8 A2 19 86 D8 A2 00 C6 848A CA DEX 
· . 0728 D8 BD 3B 84 29 7F BC 3C 848B 10 EC BPL $8479 
· . 0730 84 10 02 09 80 9D 3B 84 848D E8 INX 
· . 0738 E8 EO 19 DO EC A9 83 8D 848E 86 9F STX $9F 
· . 0740 53 84 AD 3B 84 10 DE 20 8490 86 C4 STX $C4 
· . 0748 OB E4 A6 D8 60 A6 D8 E8 8492 A9 20 LDA 11$ 20 
· . 0750 EO 18 FO 36 90 03 4C 01 8494 9D 00 80 STA $8000 , X 
· . 0758 85 A2 17 BD 3C 84 09 80 8497 9D 00 81 STA $8100 , X 
· . 0760 85 C8 BC 3B 84 30 02 29 849A 9D 00 82 STA $8200 , X 
· . 0768 7F 9D 3C 84 98 09 80 85 849D 9D 00 83 STA $8300 ,X 
· . 0770 C5 AO 27 BD 23 84 85 C7 84AO CA DEX 
· . 0778 BD 22 84 85 C4 B1 C4 91 84A 1 DO F1 BNE $8 494 
· . 0780 C7 88 10 F9 CA E4 D8 DO 
· . 0788 D2 E8 BD 3B 84 09 80 85 
· . 0790 C5 29 7F 9D 3B 84 BD 22 84A3 AO 00 LDY 11$00 
· . 0798 84 85 C4 AO 27 A9 20 91 84A5 84 C6 STY $C6 
· . 07 AO C4 88 10 FB 58 4C A9 84 84A7 84 D8 STY $D8 

84A9 A6 D8 LDX $D8 
84AB BD 3B 84 LDA $8 43B , X 

REA DY. 84AE 09 80 ORA 11$80 
84BO 85 C5 STA $C 5 
84B2 BD 22 84 LDA $8 422 , X 

READY . 84B5 85 C4 STA $C 4 

C* 
84B7 A9 27 LDA II $27 
84B9 85 D5 STA $D5 

PC IRQ SR AC XR YR SP 84BB EO 18 CPX 11$ 18 · , B780 E455 34 33 38 36 FA 84BD FO 09 BEQ $84C8 
· 84BF BD 3C 84 LDA $8 43C , X 
8454 78 SEI 84C2 30 04 BMI $8 4C8 
8455 A9 6F LDA 1I$6F 84C4 A9 4F LDA II $4F 
8457 A2 84 LDX 11$84 84C6 85 D5 STA ~, D5 
8459 85 EB STA $EB 84C8 A5 C6 LDA $C6 
845B 86 EC STX $EC 84CA C9 28 CMP 11$28 
845D 86 A7 STX $A7 84CC 90 04 BCC $8 4D2 
845F 58 CLI 84CE E9 28 SBC 11$ 28 
8460 20 75 84 JSR $8475 84DO 85 C6 STA $C6 
8463 A2 00 LDX II $00 84D2 60 RTS 
8465 86 A7 STX $A7 
8467 A9 10 LDA 11$10 
8469 A2 84 LDX 11$84 84D3 09 40 ORA 11$ 40 
846B 20 86 EO JSR $E086 84D5 A6 9F LDX $9F 
846E 60 RTS 84D7 FO 02 BEQ $8 4DB 

84D9 09 80 ORA #$80 

· 84DB A6 DC LDX ~;D C 
846F 20 4F 85 JSR $854F 84DD FO 02 BEQ ~;84E 1 
8472 4C 9D E1 JMP $E19D 84DF C6 DC DEC SDC 

84E1 20 06 E6 JSR SE606 

· 84 E4 E6 C6 INC SC 6 
8475 AO 83 LDY 11$83 84 E6 A4 D5 LDY SD 5 
8477 A2 18 LDX 11$18 84E8 C4 C6 CPY sc6 
8479 98 TYA 84 EA BO 30 BCS s851C 
847A 9D 3B 84 STA $843B,X 84EC A6 D8 LDX s D8 
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84EE

84F0

84F2

84F5
84F8

84FA

84FC

84FD

84FF

•

•

8501

8504

8506

8508

850A

850D

8510

8513
8515
8516

8519
851A

851 C

851 D

851 F
8521

8524

8526

8529

852A

852C

852E

8530
8532

8533
8534

8535
8538

853A

853B

853E

8540

8541

8543

8545

8548

854A

854C

854E

■

854F

8551

8553

Issue 12.

CO

DO

20

20

A9

85
60

EO

DO

20

C6

C6

A6

1E

5E

20

A5

48

20

68

85
60

EO

BO

BD

09
9D

60

AO

A6

DO

86
68

68

60

BD

30

CA

BD

AO

CA

86

85
BD

85
84

84

60

A9

85
A5

4F

OB

1D

67
00

C6

18

09

8B

A3
D8

D8

3C

3C

1D

C6

A9

C6

17

08

3D

80

3D

27

D8

05

C6

3A

06

3A

4F

D8

C5

22

C4

C6

D5

00

AC

D9

85
86

86

84

84

85

84

84

84

84

84

84

CPY

BNE

JSR

JSR

LDA

STA

RTS

CPX

BNE

JSR

DEC

DEC

LDX

ASL

LSR

JSR

LDA

PHA

JSR

PLA

STA

RTS

CPX

BCS

LDA

ORA

STA

RTS

LDY

LDX

BNE

STX

PLA

PLA

RTS

LDA

BMI

DEX

LDA

LDY

DEX

STX

STA

LDA

STA

STY

STY

RTS

LDA

STA

LDA

#$4F

$84FD

$851D

$8667
#$00

$C6

#$18

$850A

$868B

$A3
$D8

$D8

$843C,

$843C,

$851 D
$C6

$84A9

$C6

#$17

$8529
$843D,

#$80

$843D,

#$27

$D8

$8535

$C6

$843A,

$8540

$843A,

#$4F

$D8

$C5

$8422,

$C4

$C6

$D5

#$00

$AC

$D9

X

X

X

X

X

X

X

COMPUTE!

8555

8557
8559
855B

855C

855D

8560

8561

8562

8564

8566

856b1

856A

856C

856F

8571

8573
8575
8578

857B

857D

857F

8582

8584

8586

8587

8589
858B

858E

8591
8592

8593
8596

8598

859A

859D

859F

85A1

85A3
85A4

85A6

85A8

85AB

85AD

85AF
85B0

85B2

85B3
85B5

85B7
85BA

85BC

85BE

85BF

85C1

85C3
85C4

85C5

85C7

29

C9
DO

68

68

4C

EA

EA

A4

A5

30

C9
DO

4C

C9
90

29
20

4C

A6

FO

4C

C9
DO

88

84

10

20

4C

68

68

4C

A6

FO

4C

C9
DO

85
60

C9
DO

4C

C9

DO

C8
84

88

C4

90

20

A9

85
60

C9

DO

18

98

69

C5

7F

1B

07

BD

C6

D9
68

OD

03
7E

20

08

3F

6A

D5

DC

03

D9
14

10

C6

06

2A

5C

51

CD

03

D9
12

03
9F

13

03

A3
1D

10

C6

D5

07

67
00

C6

1 1

FB

28

D5

■

E3

86

E1

84

84

85
E2

E2

84

84

86

AND

CMP

BNE

PLA

PLA

JMP

NOP

NOP

LDY

LDA

BMI

CMP

BNE

JMP

CMP

BCC

AND

JSR

JMP

LDX

BEQ

JMP

CMP

BNE

DEY

STY

BPL

JSR

JMP

PLA

PLA

JMP

LDX

BEQ

JMP

CMP

BNE

STA

RTS

CMP

BNE

JMP

CMP

BNE

INY
STY

DEY

CPY

BCC

JSR

LDA

STA

RTS

CMP

BNE

CLC

TYA

ADC

CMP

#$7F

#$1B

$8562

$E3BD

$C6

$D9
$85D0

#$0D

$856F

$867E

#$20

$857B

#$3F

$E16A

$84D5
$DC

$8582

$84D9
#$14

$8596

$C6

$8591
$852A

$E25C

$E251

$CD

$859D

$84D9
#$12

$85A4

$9F

«13
$85AB

$84A3

#$1D

$85BF

$C6

$D5
$85BE

$8667
#$00

$C6

#$11

$85BE

,#$28

$D5
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84EE CO 4F CPY 1I$4F 8555 29 7F AND 1I$7F 
84FO DO OB BNE $84FD 8557 C9 1B CMP 1I$1B 
84F2 20 1D 85 JSR $85 1D 8559 DO 07 BNE $8562 
84F5 20 67 86 JSR $8667 855B 68 PLA 
84F8 A9 00 LDA 1/$00 855C 68 PLA 
84FA 85 C6 STA $C6 855D 4C BD E3 JMP $E3BD 
84FC 60 RTS 8560 EA NOP 
84FD EO 18 CPX II $18 8561 EA NOP 
84FF DO 09 BNE $850A 8562 A4 C6 LDY $C6 

8564 A5 D9 LDA $D9 
· 8566 30 68 BMI $85DO 
8501 20 8B 86 JSR $868B 856!j C9 OD CMP II$OD 
8504 C6 A3 DEC $A3 856A DO 03 BNE $856F 
8506 C6 D8 DEC $D8 856C 4C 7E 86 JMP $867E 
8508 A6 D8 LDX $D8 856F C9 20 CMP II $20 
850A 1 E 3C 84 AS L $843C , X 8571 90 08 BCC $85 7B 
850D 5E 3C 84 LSR $843C,X 8573 29 3F AND 1I$3F 
8510 20 1D 85 JSR $851D 8575 20 6A E1 JSR $E16A 
8513 A5 C6 LDA $C6 8578 4C D5 84 JMP $84D5 
8515 48 PHA 857B A6 DC LDX $DC 
8516 20 A9 84 JSR $84A9 857D FO 03 BEQ $8582 
8519 68 PLA 857F 4C D9 84 JMP $84D9 
851A 85 C6 STA $C6 8582 C9 14 CMP 11$14 
851C 60 RTS 8584 DO 10 BNE $8596 

8586 88 DEY 

· 8587 84 c6 STY $C6 
85 1D EO 17 CPX 11$ 17 8589 10 06 BP L $859 1 
851F BO 08 BCS $8529 858B 20 2A 85 JSR $852A 
852 1 BD 3D 84 LDA $843D,X 858E 4C 5C E2 JMP $E25C 
8524 09 80 ORA 11$80 8591 68 PLA 
8526 9D 3D 84 STA $843D , X 8592 68 PLA 
8529 60 RTS 8593 4C 51 E2 JMP $E251 

8596 A6 CD LDX $CD 

· 8598 FO 03 BEQ $859D 
852A AO 27 LDY 11$27 859A 4C D9 84 JMP $84D9 
852C A6 D8 LDX $D8 859D C9 12 CMP 11$12 
852E DO 05 BNE $8535 859F DO 03 BNE $85A4 
8530 86 C6 STX $C6 85A 1 85 9F STA $9F 
8532 68 PLA 85A3 60 RTS 
8533 68 PLA 85A4 C9 13 CMP 11$13 
853 4 60 RTS 85A6 DO 03 BNE $85AB 
8535 BD 3A 84 LDA $843A,X 85A8 4C A3 84 JMP $84A3 
8538 30 06 B~lI $8540 85AB C9 1D CMP II $1 D 
853A CA DEX 85AD DO 10 BNE $85BF 
853B BD 3A 84 LDA $843A ,X 85AF c8 INY 
853E AO 4F LDY 1I$4F 85BO 84 C6 STY $C6 
8540 CA DEX 85B2 88 DEY 
8541 86 D8 STX $D8 85B3 C4 D5 CPY $D5 
8543 85 C5 STA $C5 85B5 90 07 BCC $85BE 
8545 BD 22 84 LDA $8422 ,X 85B7 20 67 86 JSR $8667 
8548 85 C4 STA $C4 85BA A9 00 LDA 1/$00 
854A 84 C6 STY $C6 85BC 85 C6 STA $C6 
854C 84 D5 STY $D5 85BE 60 RTS 
854E 60 RTS 85BF C9 1 1 CMP II $11 

85C 1 DO FB BNE $85BE 

· 85C3 18 CLC 
854F A9 00 LDA 11$00 85C4 98 TYA 
8551 85 AC STA $AC 85C5 69 28 ADC .11$28 
8553 A5 D9 LDA $D9 85C7 C5 D5 CMP $D5 



1i4

85C9
85CB

85CD

*

•

85D0

85D2

85D4

85D6

85D8

85DA

85DC

85DF

85E1

85E3
85E6

85E8

85EA

85EC

85EE

85F0

85F2

85F4

85F6

85F8

85FA

85FC

85FE

8601

8603
8604

8606

8607

8609
860A

860C

86OE
8610

8612

8614

8615

8617

8619
861B

861E

8620

8622

8624

8626

8628

862A

862C
862D

862F

8631
8634

8636

8638

90

F0

4C

29-

C9
DO

A9

C9
90

4C

C9
DO

4C

A6

DO

C9
DO

A4

B1

C9
DO

C4

DO

CO

FO

20

A4

88

B1

C8

91
88

C4

DO

A9
91

E6

60

A6

FO

09
4C

C9
DO

A5

C9

90

E9

85
60

A6

FO

BD

10

C6

20

F1

EF

67

7F

7F

02

5E

20

03

D3
OD

03

7E

CD

2F

14

27

D5
C4

20

04

C6

07
4F

16

ED

D5

C4

C4

C6

F5
20

C4

DC

DC

05

40

D9
11

2A

C6

28

05

28

C6

D8

FB

3A

07
D8

A9

86

84

86

86

84

84

84

BCC

BEQ

JMP

AND

CMP

BNE

LDA

CMP

BCC

JMP

CMP

BNE

JMP

LDX

BNE

CMP

BNE

LDY

LDA

CMP

BNE

CPY

BNE

CPY

BEQ

JSR

LDY

DEY

LDA

INY

STA

DEY

CPY

BNE

LDA

STA

INC

RTS

LDX

BEQ

ORA

JMP

CMP

BNE

LDA

CMP

BCC

SBC

STA

RTS

LDX

BEQ

LDA

BPL

DEC

JSR

$85BC

$85BC

$8667

#$7F

#$7F

$85D8

#$5E

#$20

$85DF

$84D3
#$0D

$85E6

$867E

$CD

$8619
#$14

$8615

$D5
C$C4),Y

#$20

$85FA

$C6

$8601

#$4F

$8614

$86ED

$D5

C$C4),Y

C$C4),Y

$C6

$8603
#$20

($C4) ,Y

$DC

$DC

$861 E

#$40

$84D9
#$11

$864C

$C6

#$28

$862D

#$28

$C6

$D8

$862C

$843A,X

$863D

$D8

$84A9
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863B

863D

863E

863F

8641

8644

8646

8647
8649
864B

864C

864E

8650

8652

8654

8656

8658

8659
865B

865D

8660

8662

8664

8667
8668

866A

866C

866D

866F

8671
8674

8677
8679
867B

867E

8680

8682

8684

8686

8688

868B

868D

868F

8691

8693
8695

8697
869A

869C

869E

86A0

86A2

90

CA

CA

86

20

A5
18

69
85
60

C9
DO

A9

85

C9
DO

88

84

10

20

C9
DO

4C

38

46

A6

E8

EO

DO

20

BD

10

86

4C

A9

85

85
85

85
4C

AO

84

A9

85

85
A9
2C

30

A9

85
B1

91

EF

D8

A9
C6

28

C6

12

04

00

9F

1D

08

C6

EE

2A

13

E7

75

A3
D8

19

03
8B

3B

F3
D8

A9

00

DC

9F

CD

C6

67

00

C4

80

C8

C5

28

3C

02

50

C7

C7

C4

84

85

84

86

84

84

86

84

BCC

DEX

DEX

STX

JSR

LDA

CLC

ADC

STA

RTS

CMP

BNE

LDA

STA

CMP

BNE

DEY

STY

BPL

JSR

CMP

BNE

JMP

SEC

LSR

LDX

INX

CPX

BNE

JSR

LDA

BPL

STX

JMP

LDA

STA

STA

STA

STA

JMP

LDY

STY

LDA

STA

STA

LDA

BIT

BMI

LDA

STA

LDA

STA
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$362C

$D8

$34A9

$C6

#$28

$06

#$12

$3654

#$00

$9F

#$1D

$8660

$C6

$864B

$852A

#$13
$864B

$8475

$A3
$D8

#$19
$8674

$868B

$843B,X

$866C

$D8

$84A9

#$00

$DC

$9F

$CD

$C6

$8667

#$00

$C4

#$80

$C8

$C5
#$28

$843C

$869E

#$50

$C7

($C7) ,Y

($C4),Y
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85C9 90 F1 BCC $85BC 863B 90 EF BCC $862C 
85CB FO EF BEQ $85BC 863D CA DEX 
85CD 4C 67 86 JMP $8667 863 E CA DEX 

863 F 86 D8 STX $D8 
. 8641 20 A9 84 JSR $84A9 
85DO 29 7F AND 1I$7F 8644 A5 C6 LDA $C6 
85D2 C9 7F CMP 11$7F 8646 18 CLC 
85D4 DO 02 BN E $85D8 8647 69 28 ADC 11 $28 
85D6 A9 5E LDA 1I$5E 8649 85 C6 STA $C6 
85D8 C9 20 CMP 11$20 864B 60 RTS 
85DA 90 03 BCC $85DF 864C C9 12 CMP 11 $12 
85DC 4C D3 84 JMP $8 4D 3 864 E DO 04 BNE $8654 
85DF C9 OD CMP II$OD 8650 A9 00 LD A 11$ 00 
85 E1 DO 03 BNE $85E6 8652 85 9F STA $9F 
85 E3 4C 7E 86 JMP $867E 8654 C9 1D CMP II $1 D 
85E6 A6 CD LDX $CD 8656 DO 08 BNE $8660 
85 E8 DO 2F BNE $8619 8658 88 DEY 
85EA C9 14 CMP II $14 8659 84 C6 STY $C6 
85EC DO 27 BNE $86 15 865B 10 EE BPL $864B 
85EE A4 D5 LDY $D5 865D 20 2A 85 JSR $852A 
85FO B1 C4 LDA ($C4),Y 8660 C9 13 CMP 11 $13 
85F2 C9 20 CMP 11$20 8662 DO E7 BNE $864B 
85F4 DO 04 BNE $85FA 8664 4C 75 84 JMP $8475 
85F6 C4 C6 CPY $C6 
85F8 DO 07 BNE $8601 · 85FA CO 4F CPY 11$4F 8667 38 SEC 
85FC FO 16 BEQ $8614 8668 46 A3 LSR $A 3 
85FE 20 ED 86 JSR $86ED 866A A6 D8 LDX $D8 
8601 A4 D5 LDY $D5 866C E8 I NX 
8603 88 DEY 866D EO 19 CPX 11 $19 
8604 B1 C4 LDA ($C4),Y 866F DO 03 BNE $867 4 
8606 C8 INY 8671 20 8B 86 JSR $868B 
8607 91 C4 STA ($C4),Y 8674 BD 3B 84 LDA $843B,X 
8609 88 DEY 86 77 10 F3 BPL $866C 
860A C4 C6 CPY $C6 86 79 86 D8 STX $D8 
860C DO F5 BNE $860 3 867B 4C A9 84 JMP $8 4A9 
860E A9 20 LDA 11$20 
8610 91 C4 STA ($C4) , Y · 8612 E6 DC INC $DC 867E A9 00 LDA 11 $00 
8614 60 RTS 8680 85 DC STA $DC 
8615 A6 DC LDX $DC 8682 85 9F STA $9F 
8617 FO 05 BEQ $861E 8684 85 CD STA $C D 
86 19 09 40 ORA 11$40 8686 85 C6 STA $C6 
86 1B 4C D9 84 JMP $84D9 8688 4C 67 86 JMP $8667 
861£ C9 1 1 CMP II $ 1 1 
8620 DO 2A BNE $86 4C · 8622 A5 C6 LDA $C6 8ti8B AO 00 LDY 11 $00 
862 4 C9 28 CMP 11$28 868D 84 C4 STY $C 4 
8626 90 05 BCC $862D 868F A9 80 LDA II $80 
8628 E9 28 SBC 11$2 8 8691 85 C8 STA $C8 
862A 85 C6 STA $C6 869 3 85 C5 STA $C5 
862C 60 RTS 8695 A9 28 LDA 11 $28 
862D A6 D8 LDX $D8 8697 2C 3C 84 BIT $843 C 
862F FO FB BEQ $862C 869A 30 02 BMI $869 E 
8631 BD 3A 84 LDA $843A, X 869C A9 50 LDA 11$ 50 
8634 10 07 BPL $863D 86 9E 85 C7 STA $C7 
8636 C6 D8 DEC $D8 86 AO B1 C7 LDA ( $C7),Y 
8638 20 A9 84 JSR $84 A9 86A2 91 C4 ST A ( $C4),Y 
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86A4

86A5
86A7

86A9
86AB

86AD

86AF

86B1

86B3
86B5

86B7
86B9
86BB

86BD

86BF

86C1

86C3

86C5

86C7

86C9
86CC

86CE

86D1

86D3
86D5
86D8

86D9
86DB

86DD

86DF

86E2

86E5
86 E7

86EA

ooEC

*

*

86ED

86EF

86F0

86F2

86F4

86F6

86F9
86FB

86FE

8700

8702

8705
8707

8709

870c

87OD

870F

8711

8713
8716

8718

87 1B

C8
DO

E6

E6

A9

C5
DO

A9

85
C6

A9
C6

C6

91
DO

A2

86

A2

C6

BD

29
BC

10

09
9D

E8

E0

DO

A9
8D

AD

10

20

A6

oO

A6

E8

E0

F0

90

4C

A2

BD

09

85
BC

30

29

9D

98

09

85
AO

BD

85

BD

85

F9
C8

C5

84

C8
EF

E8

C4

C5

20

C4

C7
C4

F8

19
D8

00

D8

3B

7F

3C

02

80

3B

19
EC

83
53
3B

DE

OB

D8

D8

18

36

03
01

17
3C

80

C8

3B

02

7F

3C

80

C5

27

23

C7

22

C4

84

84

84

84

84

E4

85

84

84

84

84

84

INY

BNE

INC

INC

LDA

CMP

BNE

LDA

STA

DEC

LDA

DEC

DEC

STA

BNE

LDX

STX

LDX

DEC

LDA

AND

LDY

BPL

ORA

STA

INX

CPX

BNE

LDA

STA

LDA

BPL

JSR

LDX
DTQ
K 1 O

LDX

INX

CPX

BEQ

BCC

JMP

LDX

LDA

ORA

STA

LDY

BMI

AND

STA

TYA

ORA

STA

LDY

LDA

STA

LDA

STA

$86AO

$C8

$C5
#$84

$C8

$86A0

#$E8

$C4

$C5
#$20

$C4

$C7
C$C4),

$86B9

#$19
$D8

#$00

$D8

$843B,

#$7F

$843C,

$86D5
#$80

$843B,

#$19

$86C9

#$83
$8453
$843B

$86C5
$E40B

$D8

$D8

#$18

$872A

$86F9
$8501

#$17
$843C

#$80

$C8

$843B

$8709
#$7F

$843C

#$80
Ai /"* f—

$C5

#$27

$8423

$C7
$8422

$C4

Y

X

X

X

,x

,x

x

,x

,x

COMPUTE!

87 1D
87 1F

8721

8722

8724

8725
8727

8729
872A
872D

872F

8731

8733
8736

8739
873B

873D

873F

8741

8742

8744

8745

B1

91
88

10

CA

E4

DO

E8

BD

09

85
29
9D

BD

85
A0

A9

91
88

10

58

4C

READY.

SE

For

tea

:LI

the

With one r

separate

C4 LDA

C7 STA

DEY

F9 BPL

DEX

D8 CPX

D2 BNE

INX

3B 84 LDA
80 ORA

C5 STA

7F AND

3B 84 STA

22 84 LDA

C4 STA

27 LDY

20 LDA

C4 STA

DEY

FB BPL

CLI

A9 84 JMP

A

SELECT-A- ROM

m ■

ECT — A —

1 X)

($C4),Y

($C7),Y

$871D

$D8

$86FB

$843B,X
#$80

$C5
#$7F

$843B,X

$8422,X

$C4

#$27
#$20

($C4),Y

$873F

$84A9

©

wm
ROM

Commodore PET/CBM

^otary switch select 1 to B

ROMS or EPROMS, with-

out damaging your computer board

or rom pins. Now you can use Word-

pro, Toolkit, Visicalc, Eproms as

271 EiJs or S53S's etc.

Assembled SSO post paid.

Kit S45.DO post paid.

A switch

new A.O

utilize

between old basic 2.O and

Dasic ROMS. Now you can

your computer with new and

old software. [Write for details!

MRJ 7951 No. A Rd., Richmond. B.C..

Canada. VBY 2T^I

Telephone [BO4] 973-3651
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86A4 C8 INY 87 1D B1 C4 LDA ($C4),Y 
86A5 DO F9 BNE $86AO 871F 91 C7 STA ($C7) ,Y 
86A7 E6 C8 I NC $C8 8721 88 DEY 
86A9 E6 C5 INC $C5 8722 10 F9 BPL $87 1D 
86 AB A9 84 LDA 1/$84 8724 CA DEX 
86AD C5 C8 CMP $C8 8725 E4 D8 CPX $D8 
86AF DO EF BNE $86AO 8727 DO D2 BNE $86FB 
86B1 A9 E8 LDA I/$E8 8729 E8 INX 
86B3 85 C4 STA $C4 872A BD gg 84 LDA $843B , X 86B5 c6 C5 DEC $C5 872D 09 ORA 11$80 
86B7 A9 20 LDA 1/$20 872F 85 C5 STA $C5 
86B9 C6 C4 DEC $C4 873 1 29 7F AND 1/$7F 
86BB C6 C7 DEC $0 8733 9D 3B 84 STA $843B,X 
86BD 91 C4 STA ($C4) , Y 8736 BD 22 84 LDA $8422,X 
86BF DO F8 BNE $86B9 8739 85 C4 STA $C4 
86C1 A2 19 LDX 1/$ 19 873B AO 27 LDY 1/$27 
86C3 86 D8 STX $D8 873D A9 20 LDA 11$20 
86C5 A2 00 LDX 11$00 873F 91 C4 STA ($C4) , Y 
86C7 C6 D8 DEC $D8 8741 88 DEY 
86C9 BD 3B 84 LDA $843B , X 8742 10 FB BPL $873F 
86CC 29 7F AND 1I$7F 8744 58 CLI 
86CE BC 3C 84 LDY $843C,X 8745 4C A9 84 JMP $84A9 
86D 1 10 02 BPL $86D5 
86D3 09 80 ORA 11$80 
86D5 9D 3B 84 STA $843B ,X READY . 
86D8 E8 INX © 
86D9 EO 19 CPX 11$ 19 
86DB DO EC BNE $86C9 
86DD A9 83 LDA 11$83 
86DF 8D 53 84 STA $8453 SELECT- A -RO M 

86E2 AD 3B 84 LDA $843B 
86E5 10 DE BPL $86C5 
86E7 20 OB E4 JSR $E40B 
86EA A6 D8 LDX $D8 
86EC 60 RTS 

SELECT - A - ROM . 
For the Commodore PET /CBM 86ED A6 D8 LDX $D8 

86EF E8 INX With one rotary switch select 1 to 6 

86FO EO 18 CPX 11$18 separate ROMS or EPROMS, with-
86F2 FO 36 BEQ $872A out damaging your computer board 
86F4 90 03 BCC $86F9 or rom p ins. Now you can use Word-
86F6 4C 01 85 J MP $8501 pro. Toolkit. Visicalc, Eproms as 
861'9 A2 17 LDX 11$17 2716's or 2532's etc, 

86FB BD 3C 84 LDA $843C , X 
Assembled ffiBO post paid. 86FE 09 80 ORA 1/$80 

Kit ffi45.o0 post paid. 8700 85 C8 STA $C8 
8702 BC 3B 84 LDY $843B ,X 
8705 30 02 BMI $8709 
8707 29 7F AND 1/$7F A switch between old basic 2 .0 and 

8709 9D 3C 84 STA $843C ,X new 4.0 basic ROMS. Now you can 

870C 98 TYA utilize your computer with new and 

870D 09 80 ORA 1/$80 old software. (Write for details). 

870F 85 C5 STA $C5 
8711 AO 27 LDY 11$27 MR.J 7951 No. 4 Rd .. R ichmond. S.C .. 

8713 BD 23 84 LDA $8423,X C anada. V6Y 2T 4 

87 16 85 C7 STA $C7 T e lephone [604J 273-3651 

87 18 BD 22 84 LDA $8422 , X 
871 B 85 C4 STA $C4 
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Build Your Own

Controllers

Nuts And Volts
Gene Zumchak

Parti

If you have a personal computer of any kind, you

probably already appreciate the power of a general-

purpose computer system to serve as a controller.

While tying up your APPLE or PET to control the

thermostat may not seem overly attractive, you can

usually try out a control idea or scheme using your

existing computer system and small amount of

custom I/O. Eventually, however, you will want to

dedicate a separate computer system to your

controller application.

It wasn't so long ago that such a thought

would be prohibitive. Computer systems were

dream machines that cost several thousands of

dollars. Of course, if you have a console type

computer system which includes a CRT and per

haps one or more disks, then your console system

can easily cost three or more thousand dollars. On

the other hand, a great many controller applications

require little more than a handful of chips that cost

well under $100. In fact, if your application has

any merit and a significant market, it may be quite

possible to integrate the design into a single-chip

microcomputer costing only a couple of dollars,

and you can be on your way to making your first

million.

While your particular application may never

make you rich, it is fairly easy to put together a

prototype or a one-of-a-kind microcontroller

system for a reasonable price. A 6502 will cost less

than $ 10. A 2716 will cost about the same. Figure

$5 for a 128 x 8 RAM chip, (Motorola 6810), or $8

for a pair of 2114's for IK of RAM. A 6522 for $8

will provide sixteen bits of I/O and a pair of timers

(suitable for a real-time clock). Finally, a few more

dollars for a crystal and some TTL for address

decoding, and the electronic parts cost will come to

not much more than $50.

If the parts really cost as little as mentioned,

what's to prevent anyone with a little knowledge of

computers from designing and building his own

microcontrollers? The answer is absolutely nothing.

But there is one small catch. While the cost of the

end product may be minimal or even negligible,

most companies or individuals who design micro

computer systems do it with the aid ofa micropro

cessor "development system". Commercial devel

opment systems start at about $5,000, but typically

range from $ 15,000 to $25,000.

In my book, Microcomputer Design and

Troubleshooting, which is being typeset and will

be in print in the Fall (Howard Sams, and the

Blacksburg Series), I address the question of what

comprises a typical development system, but more

importantly, what is minimally required to put

together your own low-budget development

system. While the reader will want to read about

the details in the book when it is published, the

highlights of that discussion will be brought out

here, in this first installment of several in which I

will outline the procedures and equipment neces

sary to put together and bring up, your own

microcomputer controllers.

The Development System

A development system is the hardware and software

required to check out and debug both the hardware

and software of a prototype microprocessor system.

Ironically, the hardware and software debugging

capabilities are not always reflected by the systems

very high cost. Software debugging capabilities are

usually satisfactory, provided that the system has

an "optional" processor emulator module which

typically costs $2,000 or more. Even w ith the

emulator, the hardware debugging capabilities

may be mediocre at best.

Typically, a commercial developrienl system

consists of the following items:

1. Microcomputer with software

2. Console device (CRT or Teletypewriter)

3. RAM memory blocks

4. Floppy disk(s)

5Printer

6. EPROM programmer (with software)

7. Emulator (processor)

Why should such a system cost $15,000? The

reason for the high cost is the law of supply and

demand; there just aren't that many people in the

world who need a microprocessor development

system. However, except for some specialized

software like an editor and assembler, the first five

items in the list are not appreciably different than

what you get in a BASIC oriented console computer

system like a PET or APPLE. And, of course,
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Build Your Own 
Controllers 

Nuts And Vc)lts 
Gene Zumchok 
Part I 
If you have a personal computer of an y kind , you 
probably alread y appreciate the power of a genera l­
purpose compute r sys tem to serve as a controller. 
While tying up your APPLE or PET to control the 
thermostat may not SeelTI overly attractive, yo u can 
usually tryout a control idea or scheme using your 
existing computer system and small amount of 
custom 110. Eventuall y, however , you will walllto 
dedicate a separate computer system to your 
controller application . 

It wasn't so lo ng ago that such a tho ught 
would be prohibitive. Computer systems were 
dream machines that cost several thousands o f 
dollars. Of course, if you have a console type 
computer system which includes a CRT and per­
haps one or more d isks, then your console system 
can easily cost three or more thousand dollars. On 
the other hand , a grea t many controller applications 
requ ire little more than a handful of chips that cost 
well under $ 100. In fact, if your application has 
any merit and a significant market, it may be quite 
possible to integrate the design into a single-chip 
microcomputer costing only a couple f dollars, 
and you can be on your way to making your first 
million. 

While your particular application may never 
make you rich , it is fairly easy to put together a 
prototype o r a one-of-a-kind microcontroller 
system for a reasonable price. A 6502 will cost less 
than $ I O. A 27 16 will cost about the same. Figure 
$5 for a 128 x 8 RAM chip , (Motorola 68 10), or $8 
fo r a pair of2 1 14's fo r I K of RAM . A 6522 fo r $8 
will provide sixteen bits of 110 and a pair of timers 
(sui table for a real-time clock). Finally, a few more 
dollars for a crystal and some TTL for add ress 
decoding, and the electronic parts cost will come to 
not much more than $50. 

If the parts really cost as little as mentioned, 
what's to prevelll anyone with a li ttle knowledge of 
computers from designing and building his own 
microcontrollers? T he answer is absolutely nothing. 

But there is one small catch. While the cost o f the 
end product may be minimal or even negligible, 
most companies or individuals who design micro­
computer systems do it with the aid or a mic ropro­
cessor "development system". Comm ercial devel­
opment systems start at about $5,000, but typ icall y 
range from $15 ,000 to $25,000. 

In my book, Microcomputer Design and 
Troubleshooting, which is being typeset and will 
be in prilll in the Fall (Howard Sams, and the 
Blacksbu rg Series), I address the ques ti on of what 
comprises a typica l deve lopment system, but more 
im portantly, what is minima lly required to put 
together you r own low-budget development 
system. While the reader will walllto read about 
the details in the book when it is published, the 
highlights of that discussion will be brought out 
here , in th is first insta llmelll of several in which I 
will outline the proced ures and equip rnelll neces­
sary to put together and bring up, your own 
microcomputer controllers. 

The Development System 
A development system is the hardwar .. and software 
required to check out and debug both the hardware 
and software of a prototype microprocessor system. 
Ironically, the hardware and software debugging 
capabilities a re not always refl ected by the systems 
very high cost. Software debugging capabilities are 
usually satisfactory, provided that the system has 
an "optional" processor emulator module which 
typically costs $2,000 or more. Even with the 
emulator , the hardware debugging capabilities 
may be mediocre at best. 

Typica lly, a commercial development system 
consists of the following items: 

I. Microcomputer with software 
2. Console device (CRT or Teletypew rite r) 
3. RAM memory blocks 
4. Floppy d isk(s) 

5Prillle r 
6. EPROM programmer (with sortware) 
7. Emulator (processor) 

Wh y should such a system cost $ 1 5,OOO? T he 
reason for the high cost is the law of supply and 
demand; there just a ren 't that many eople in the 
world who need a microprocessor developmelll 
system. However, except for some specia lized 
software like an editor and assembler, the firs t five 
items in the list are not appreciably diffe rent than 
what you get in a BASIC oriented console computer 
system like a PET or APPLE. And , o f course, 
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editors and assemblers are easy to come by for

most console systems. On the other hand, not

many microprocessor development systems will

allow you to run a program in BASIC, or Pascal, or

FORTH. In other words, while a personal computer

can be turned into a development system, a devel

opment system usually does not make a very good

personal computer. It should be made clear,

however, that a personal computer is not a devel

opment system without items 6 and 7 in the list

above (or their equivalent). The EPROM program

mer is easy. Such accessories are available for very

reasonable prices. If you don't mind stuffing a

blank board, you can put together your own

universal EPROM programmer for less than $30.

However, the "emulator" function is not quite so

available.

The function of an emulator is to provide the

prototype controller with the attributes of an

operating system. Suppose you want to make a

controller out of an existing single-board computer

like a KIM or SYM. After attaching any additional

I/O hardware required, you can hand assemble a

controller program and enter it into the KIM or

SYM's RAM using its built-in operating system.

Programs under development can be saved on

tape. Software debug functions are even available

to get the program running. But what do you do if

your prototype controller is not like a KIM or

SYM? What if it has no keyboard or display, or any

means (operating system) of entering a program

into itself? There are two solutions to this problem.

One is to use (abuse) an EPROM programmer.

The second is to use some kind of emulator.

The first solution mentioned is aclually used

by owners of commercial development systems,

who do not have an emulator module. It works as

follows. First, a program is developed and entered

into RAM in the development system's microcom

puter. The RAM contents are now burned into an

EPROM. The FPROM is now plugged into the

prototype system and an attempt made to reset the

prototype system and run the program. If the

program does not run as expected, the program is

modified and a second EPROM is programmed. In

the meantime, the old EPROM is being erased.

While this method can eventually produce a work

ing program it is very tedious and ineffecient. To

give you some idea of how really dumb this method

is, consider using the same method to write a

program in BASIC. That is, suppose you had to

enter the program into RAM, burn the RAM

contents into an EPROM and then plug the EPROM

into a special socket to try out your program. Yet

that is essentially what many, if not most, people do

to bring up controllers. Clearly there must lie a

much better way.

The second approach is to give the prototype

system a virtual operating system with some kind

of emulator. Commercial development systems

generally emulate the prototype's processor. Such

a processor emulator is a very complex hardware

and software system, usually requiring two or

three large PC boards which live in the development

system's card rack. The emulator physically con

nects to the prototype via a cable which plugs into

the prototype's processor socket. The development

system is used to create a program in a block of

RAM. The emulator allows the block of RAM to be

executed as if H resided in the prototype system. In

addition, the program can be stepped, the register

contents displayed, breakpoints set, etc. Effectively,

the emulator runs considerable software "in the

cracks" between prototype program instructions.

One consequent limitation of this scheme, however,

is that many emulators are unable to execute

prototype programs at the full processor speed.

While a processor emulator can be quite

useful for debugging software, it is somewhat less

suitable for finding hardware bugs. Unfortunately,

many users attempt to debug complicated software

before even knowing whether the hardware is

100% functional. As mentioned, a processor

emulator is very expensive, typically two or three

thousand dollars, and cannot be used independ

ently of the development system for which it was

designed. Fortunately, another kind of emulator

can be built that is usable with almost any computer

system having an operating system, including one

as simple as a KIM. Instead of emulating the

prototype's processor, this emulator emulates the

prototype system's ROM or EPROM. ;;t is nothing

more than a small block of RAM that can be alter

nately addressed as part of the host computer

system, or via the EPROM socket in the prototype

system. Aside from the fact that an EPROM emula

tor can be an efficient tool for debugging both

hardware and software, the best thing about an

EPROM emulator is that it can be put together for

less than $100.

An EPROM emulator is used as follows. A

program is assembled and placed into the emulator

RAM block using your computer's operating

system. Throwing a switch on the emulator now

causes the RAM block to be addressed from a cable

and plug inserted into the empty EPROM socket

on the prototype system. If a change i;; required,

the switch is flipped back into the host system

position and any changes made in the emulator

RAM. There is never any need to burn an EPROM

until the program is completely debugged. At any

point along the way, the RAM contents can be

preserved on tape or disk.

In ihc next column, we will see what it takes to

put together an EPROM emulator, and use it lo

debug both hardware and software. A very work

able microprocessor development system can be

had with as little as a KIM, an EPROM programmer,
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editors and assemblers are easy to come by for 
most console systems. On the o ther ha nd , not 
many microprocessor development systems will 
a llow you to run a program in BASI C, or Pascal, or 
FORTH. In other words, while a personal computer 
can be turned into a development system, a devel­
opment system usually does not make a very good 
personal computer. It should be made clear, 
however, that a pe rsonal computer is not a devel­
opment system without items 6 and 7 i the list 
above (or their equivalent). The EPROM program­
mer is easy. Such accessories are availa Ie for very 
reasonable prices. If you don't mind st ffing a 
blank board, you can put together your own 
universal EPROM programmer for less than $30. 
However, the "emulator" function is not quite so 
available . 
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operating system . Suppose you want to make a 
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like a KIM or SYM. After attaching a n y additional 
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SYM's RAM using its built-in operating syste m. 
Programs under d evelopme nt can be saved on 
tape. Software debug function s are even avai lable 
to get the program running. But what do yo u do if 
your prototype controller is not like a KIM or 
SYM' What if it has no keyboard or display, or any 
means (operating system) of entering a program 
into itself> There are two solutions to this problem. 
One is to use (abuse) an EPROM programmer. 
The second is to use some kind o f em ulator. 

The first solution mentioned is actually used 
by owners of commercial development syste ms, 
who do not have an e mulator module. It works as 
fo llows. First, a program is developed and entered 
into RAM in the development system's microcom­
puter. The RAM contents a re now burned into an 
EPROM . The EP RO M is now plugged into the 
prototype system a nd an attem pt made to reset the 
prototype system a nd run the program . I f the 
program d oes not run as expected , the program is 
modified and a second EPROM is programmed. In 
the meantime , the old EPROM is bein!( e rased. 
While this method can eventually prod uce a work­
ing program it is very tedious and ineffecient. To 
give you some idea of how really dumb this method 
is, consider using the same 111elhod to write a 
p rogram in BASIC. T hat is , suppose you had to 
enter the program into RAM , burn the RAM 
contents into an EPROM and then plug the EPROM 
into a special socket to tryout your program. Yet 
that is essentiall y what milll Y, if not most, people do 
to bring up controllers. Clea rl y there must be a 
much bette r way. 

The second approach is to give the prototype 
system a virtual operating system with some kind 

of emulator. Commercial development systems 
generally emulate the prototype's processor. Such 
a processor emulator is a very com pie" ha rdwa re 
and software system, usually requiring two or 
three large PC boards which live in the development 
system's card rack. T he emulator physica lly con­
nects to the prototype via a cable which plugs into 
the prototype's p rocessor socket. The development 
system is used to crea te a program in a block o f 
RAM . The emulator a llows the block of RAM to be 
executed as if it resided in the prototype system. In 
add ition, the program can be stepped . the register 
contents displayed, breakpoints set, etc. Effectively, 
the emulator runs considerable software " in the 
cracks" between prototype program instructions. 
One consequent li mitation of this scheme, however, 
is that many e mulators are unable to execute 
prototype programs a t the full processor speed . 

While a processor emu lator can be quite 
usefu l for d ebugging software, it is somewhat less 
suitable for finding ha rdware bugs. Un fortunately, 
man y users attempt to debug complicated software 
before even knowing whether the hardware is 
100% functional. As mentioned, a processor 
emulato r is very expensive, typically two or three 
thousand dollars, and cannot be used indepe nd­
ently of the d evelopment system for whic h it was 
designed. Fortunately, another kind of emulator 
can be built that is usable with almost any computer 
system having an o pera ting system , including one 
as simple as a KIM . Instead of emulating the 
prototype's processor, this emulator em ulates the 
prototype system's ROM o r EPROM. It is nothing 
more than a small block of RAM that can be alter­
nately addressed as part of the host com puter 
syste m, or via the EPROM socket in the prototype 
syste m. Aside from the fact that an EPROM emula­
to r can be an effi cient tool for d ebugging both 
hardware and software, the best thing about an 
EPROM emulator is that it can be put togethe r for 
less than $ 100. 

An EPROM emulator is used as follows. A 
program is assembled and placed into the emulator 
RAM block using your computer 's operating 
system. T hrowin g a switch on the emulator now 
causes the RAM block to be addressed fro m a cable 
and plug inserted in to the e mpty EPR OM socket 
on the prototype syste m. I f a change is req uired , 
the switch is fli p ped back into the host syste m 
position and a ny cha nges made in the emu lator 
RAM. There is neve r an y need to bu rn an EPROM 
until the program is completely debugged. At any 
point along the way, the RAM contents can be 
preserved o n tape or disk. 

I n the next colu mn , we wi ll see wha t it takes to 
putl.oget.her an EPROM em ulator, and use ill O 

debug both hardware and software. A very work · 
able microprocessor deve lopment system can be 
had with as littl e as a K 1M, an EPROM p rogrammer , 
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and an EPROM emulator. With such a budget

development system, you can bring up a controller

based on ANY processor which can use EPROM.

Of course, it's even easier if you have an assembler

on your system for the processor you are using in

the controller.

Perhaps you would like to control your electric

train, or build a home environment control system.

Or maybe you want to computerize your wife's

loom. Maybe you'd like to cash in on your software

experience and build custom controllers for local

industrial clients. Whatever your bag, you probably

already have with your present personal computer,

most of what you need to put together a very

practical microprocessor development system. Stay

tuned for the next exciting installment. 0
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PURCHASE) $15.00 

PLUS S& H 1.50 
SEND A SA SE 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 Availabl(e For 
KIM, AIM,And SYM 
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A Kim-I Music

File In

Microsoft

Basic
w% ■ - Anthony T.Scarpelli
Pan 1. N.WindhamME

Getting The System Together
If you have a KIM-I, don't have a printer, but do

have a memory mapped video display, here's how I

solved the problem of getting a software routine to

cause an ASCII keyboard to act like a serial tele

printer with all the KIM-I's teletype operations.

There's nothing that seems complicated about

what I did, but it sure took some mental gyrations

to get it working. Yet I did learn a lot about the

KIM monitor routines which I'll tell you about.

Also how to implement BASIC, and how to imple

ment a Music File which I wrote for my wife.

Here's the story.

I had a KIM-I up and running and was learning

a lot about assembly language programming, when

the opportunity of getting a high resolution video

monitor for cheap came along. I bought a SWTP

keyboard, and while I was at one of the computer

fairs last year I purchased Microtechnology's 8K

visible memory and a main frame. The price was

good and it was completely compatible with the

KIM. It's a dynamic memory system, but is com

pletely invisible to normal computer use, and it has

a standard video output. It works beautifully, and

is fairly high in resolution with 64,000 bits as dots

on the screen. Writing a "1" in a memory location

lights up a dot, and, of course, a "0" turns the dot

off. Microtechnology's SWIRL software routine

shows the system off and provides hours of viewing

enjoyment; and when company comes over it's

great for showing off your computer.

Microlechnology also has a text display routine

whereby, after an ASCII number is put into the

accumulator, a subroutine call to the text display

puts the ASCII character on the monitor screen. It

provides a 53 character by 18 line display, with

both upper and lower case letters. Having a software

character generator gives you complete control

over the configuration of the letters. For instance,

I changed all my lower case letters, which I didn't

need, into a Cable of 26 lines, dots, and other

shapes for drawing on the screen. Also, the whole

screen can be saved on tape. My wife was very

pleased as a valentine message formed from a

randomly patterned screen. Hypertape loaded the

screen in under three minutes.

I also purchased from Microtechnology their

bare board 16K memory, and purchased the I.C.'s

and components at other sources. You can save

about a hundred dollars this way, but you do have

to get a few extra memory chips in case a bad one

comes up and you do have to do all of your own

soldering, and testing. If you go this route you

might have a fault in the bare board. In the one I

bought, a part of the PCB pattern wasn't etched

away so I had no -5v supply. After I fixed the

problem the board worked perfectly the first time

running and onwards, and I have nothing but

praises for the design.

Then came the job of getting my keyboard

with parallel output ASCII to go serial. It turned

out to be not too difficult when I found an interface

in a series of articles by John Blankenship in

Kilobaud. In the March '78 issue he shows how to

build a parallel to serial interface for the KIM-I. It

merely takes the parallel output of the keyboard,

using three I.C.'s and a transistor, and the Kim's

power and clock, and converts it to a serial output

which is presented to the printer input of the KIM.

It worked very well.

Then what? Well, here comes the hard part.

In order to get the KIM to accept a printer input,

you connected pins "21" and "V" on the applications

connector, hit the RS button, press the RUBOUT

key on your keyboard and type away. The only

problem is that any ASCII characters that come in

don't go anywhere except to the printer output of

the same connector. The ASCII number is put into

the accumulator, but how do you call up a subrou

tine in some other part of memory to display it?

The solution wasn't too difficult. You write a little

program thatjumps to KIM's own GETCH sub

routine which then puts the printer ASCII charac

ter into the accumulator, then jumps to the charac

ter display subroutine, then jumps back to the

GETCH etc. You start out by going to the memory

location where the program starts on the KIM

keyboard, short the two pins together (best to get a

switch to do this), hit RS, then RUBOUT, and G

on the keyboard, and away you go. You're finally

writing on the CRT. Now what?

With this method that's about all you can do

because you are in a program of your own creation

and are using KIM's ROM routines, and you have

to stay there until you hit ST (stop). What I really

wanted to do was have my keyboard act just like a

printer: change memory, display it, and all the

other things the user manual said you can do with

a printer. I asked myself, how easily can this be

done? More likely, how difficult is it. There were

two possibilities open to me: hardware or software.

My old teacher said you never learn enough by

going the easy route. I didn't knowwhether hard-
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In order·to get the KIM to accept a printer input, 
you connected pins "21" and "V" on the applications 
connector, hit the RS button, press the RUB OUT 
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ware or software was the most difficult, but I chose

software. You can judge the result; I probably

would have bought a printer.

To go the software route meant rewriting

some of the subroutines in the KIM's ROM. To

show you what routines I had to include, let's go

over what happens in the KIM when you hit RS. So

get out your user manual, follow the diagrams and

let's go.

First look at the listings starting at 1C22 in the

User Manual and also at fig. 1.

1. When the RS (reset) button is pressed the data at

locations 1FFC 8c 1FFD, which happens to be the

address IC22, is put into the program counter.

This is the entry point for the program in ROM of

the 6530-002. This address is fixed and cannot be

changed. It is the KIM entry via RST.

2. The first thing that happens is the stack pointer

is initialized to FF.

3. Then we go to a subroutine called INITS at

1E88. In INITS, the first thing done is to put 01

into the X register and then put it into the top of

the stack at 00FF.

Next, the X-index gets 00 and is stored in

PADD which is the 6530-002 A ports data direction

register. This is at address 1741 and makes all the

ports inputs so they can accept data from TTY or

KB (keyboard).

Next X-index gets 3F and is stored at 1743

which is the 6530-002 B ports data direction

register, PBDD, and it makes ports PB6 and PB7

inputs, and all the rest outputs. PB7 is connected to

the audio tape interface circuits and is prepared to

accept program loading from tape.

Next X-index is loaded with 07 and is stored in

SBD (1742) which is the data to be sent out from

the 6530-002 data ports. So PB 0, 1, & 2 now have

l's on them. PB0 is for TTY data out. PB 1, 2, 3, &

4 go to the 74145 I.C.'s inputs. With a I on 1 8c 2

and 0 on 3 & 4, all the outputs of the 74145 are

high except 03. This goes out to application con

nections A-V. When this pin is connected to A-21

(PA0), PA0 becomes low. This indicates TTY

mode.

Next decimal mode is cleared and the interrupt

disable status is set. Then a return from this sub

routine.

4. Next back at 1C2A, FF is stored at 17F3 (CNTH

30) which is the TTY count, and 01 is stored in the

accumulator. Then SAD (1740) is tested, specifically

PA0. If it is not equal to zero, that is, if it's high, the

program branches to START. PA7 is tested also.

This is the input from the TTY keyboard. It tests

for a rubout bit. PA7 is normally a one and the

program will keep on testing this input until a zero

is detected and also PA0 in case the TTY mode is

not wanted any more.

If a zero is detected, the accumulator is loaded

with FC and the carry flag is cleared, then 01 is

START

1C22

RST

Kim entry via RST,

inits SP.

\

DETCPS

1C2A
Tests for KB and

determines baud rate.

\ /

START

1C4F

\ /

TEST FOR

KB MODE

AGAIN

/

LDXOA

Loads pointer for

print KIM

>

\
) JSR INITS

1E88
Sets up ports &

lo.uls mit. data.

\
S

JSR GET5

1R6A

Gt^ts rest of

character.

JSRINIT1

1E8C

Selfl up ports & loads

init. data again.

-

JSRCRLF

1E2F

*

See Fig. 2 & 3.

Prints carriage

return 8c line feed.

\
/

f

JMPSHOWI

1DAF

*

JSR PRTST

1E51

Prints KIM

*To be modified.

Figure 1. START Routine

added to the accumulator (FC). If the carry flag is

not set it will branch to DET 2. It will the first time

around anyway. This part (DET 2) first loads Y-

index with SAD (1740) and if the rubout bit is still

there (a 0 at PA7) then it goes back to DET 3 and

another 01 is added to the accumulator. When the
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I's on them. PBO is for TTY data out. PB 1,2,3, & 
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mode. 

Next decimal mode is cleared and the interrupt 
disable status is set. Then a return from th is sub­
routine. 

4. Next back at IC2A, FF is stored at 17F3 (CNTH 
30) which is the TTY count, and 0 I is stored in the 
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This is the input from the TTY keyboard. It tests 
for a rubout bit. PA 7 is normally a one and the 
program will keep on testing this input until a zero 
is detected and also PAO in case the TTY mode is 
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START 

t 
IC22 
RST 
Kim e ntry via RST, 
inits SP. 

I j SR INITS 
lESS 

J, 
Sets up ports & 
loads m it. data. 

DETCPS 
IC2A 
Tests for KB and 
determines baud rate. 

l \ jSRGET5 
IR6A 
Gt:ts rcst of 

1 
charac ter. 

START 
IC4F 

I jS R INITI 
I ESC 

1 
Sets up ports &: loads 
ini t. data again. 

TEST FOR 
KBMODE 
AGAIN 

I \ 
/ jS~ IE2F 

1 • 
See Fig. 2 &: 3. 
Prints carriage 

LDXOA retum & line feed. 
Loads~intcr for 
print 1M 

I , 
jSR PRTST 
11:3 1 

1 
P"ints KIM 

• 
$To be modified. 

jMPSHOWI 
IDAF 

• Figure I. START Routine 
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not set it wi ll branch to DET 2. It will the first time 
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BOX 120

ALLAMUCHY, N.J. 07820

201-362-6574

HUDSON DIGITAL ELECTRONICS INC

ANNOUNCING the hdeomnidisk 65/8

Now, you can "plug in" the latest in a success

ful series of flexible disk systems developed by

HDEfortheKIM.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 supporting utilities for file

renaming, 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 OMNIDISK 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

applications in dual and single drive configura

tions. The HDE disk controller is a state-of-the-

art 4W by 6V2" 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 S1195, the dual, $1895

and the dual in the walnut cabinet, $2200.

Price is another reason to step up to the proven

quality of an HDE system.

HDE PRODUCTS- BUILT TO BE USED WITH CONFIDENCE

AVAILABLE DIRECT OR FROM THESE FINE DEALERS:

JOHNSON COMPUTER

Bo* 523

Medina. Ohio ■"■'1256
216-725-1560

ARESCO

PO Box -13
Aitduhon P;i 19407

215-^31-90!,"

PLAINSMAN MICROSYSTEMS

Box 1712

Auburn. Ala 36630

800-fS (3-872-rt

LONE STAR ELECTRONICS
Bon '188

Manchacn. Texas T8652
612-282-3570

PERRY PERIPHERALS

PO Box 924

Miller Place, NY n 76A

516-7'1<l-6462
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accumulator reaches FF and 01 is added, the carry

flag is set and CNTH30 {17F3) is incremented, it

becomes 00. As long as the rubout bit is there the

accumulator keeps on increasing and increases

CNTH30. As soon as the bit ends the accumulator

is stored in CNTL30 (17F2) and X-index gets an

08. Then the program goes to subroutine GET5 at

1E6A, where it goes to DEHALF (1EEB).

5. DEHALF First gets the high byte count time at

CNTH30 and stores it in TIMH (17F4), then gets

CNTL30. The accumulator and TIMH are shifted

right (divides by two). If the 0 bit had a 0 the carry

flag is cleared and a branch is taken to DE2, other

wise the accumulator is OR'd with 80 and it branches

to DE4. If the DE2 branch was taken the carry flag

has been set and next 01 is subtracted from the

accumulator. The time is reduced and back with

RTS. What is happening here is the keyboard baud

rate in CNTL30 and CNTH30 is halved to get in

the middle of the bit, then delayed one whole bit to

read the next bit of the character. Cute, huh.

6. Back at 1E6D (GET2), the accumulator is loaded

with SAD and the bit number 7 only is saved. O0FE

is shifted right, then OR'd with the accumulator

and stored in 00FE. Another delay and the process

is repeated until the whole character is retreived,

then another half delay, X-index is loaded with

TMPX (00FD), and the accumulator gets CHAR

which is the ASCII character. The accumulator is

rotated left then shifted right, which gets rid of any

parity bit that might be stuck on the character.

Then a return to START.

7. START. First is a jump to subroutine INIT1

(1E8C) which is the same as before, it sets up the

ports. The accumulator is loaded with 01, and SAD

is tested again for TTY or KB mode. If there's a 1

in PA0 it branches to KB mode. If no KB mode, it

then jumps to CRLF, Fig. 2 & 3, (1E2F), which

Loads pointer for

CR&LF

Loads ace. with

character from table.

JSR OUTCH

1EA0

See Fig. 3

TEST FOR

END OF

POINTER

OUTCH

1EA0

DTEXT to be

put here.

Store ace.

Save X.

f

OUTPUT

START BIT

\ f

\
/

OUT1

Outputs first

data bit.

>

/

/

OUTPUTS

REST OF

BITS

\ /

in CHAR (OOFE).

JiiR DELAY

1E04

JSR DELAY

IE04

JSR DELAY

1E04

OUTPUT

STOP BIT

\ /

RTS Return X.

JSR DELAY

1E04

*Tobe modified

RTS Figure 2. CRLF Subroutine

Figure 3. OUTCH Subroutine

prints a carriage return, then a line feed, then JSR

PRTST prints "KIM", then jumps to SHOW1

(1DAF), Fig. 4, and then back to CLEAR, Fig. 7.

8. CLEAR. The accumulator gets loaded with 00

and is stored in INL 8c INH. The program tests for

a character in GETCH, Fig. 8. In GE.TCH it stays

in a loop waiting for a start bit. After the start bit,

the rest of the character is retreived and loaded

into the accumulator, the program then comes

back, and we test for KB mode again. If no KB the

character is changed into a hex number in PACK,

Fig. 9, and then in SCAN, Fig. 10, the program

determines if the hex number is an execute key. If

not, it will get another character.
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accumulator reaches FF and 0 I is added , the carry 
flag is set and CNTH30 (17F3) is incremented, it 
becomes 00. As long as the rubout bit is there the 
accumulator keeps on increasing and increases 
CNTH30. As soon as the bit ends the accum ulator 
is stored in CNTL30 (17F2) and X-index gets an 
08. Then the program goes to subroutine GET5 at 
IE6A, where it goes to DEHALF (lEEB). 
5. DEHALF first gets the high byte count time at 
CNTH 30 and stores it in T IMH (17F4), then gets 
CNTL30. T he accumulator and T IMH are sh ifted 
right (divides by two). If the 0 bit had a 0 the carry 
flag is cleared and a branch is taken to DE2, other­
wise the acc umulator is OR'd with 80 and it branches 
to DE4. If the DE2 branch was taken the carry fl ag 
has been set and nex t 0 I is subtracted from the 
accumulator. The time is reduced and back with 
RTS. What is happen ing here is the keyboard baud 
rate in CNTL30 and CNTH30 is halved to get in 
the middle of the bit, then de layed o ne whole bit to 
read the next bit of the character. Cute, huh . 
6. Back at I E6D (GET2) , the accumulator is loaded 
with SAD and the bit number 7 only is saved. OOFE 
is shifted right, then OR'd with the accum ulato r 
and stored in OOFE. Another delay and the process 
is repeated until the whole character is retreived, 
then another half delay, X-index is loaded with 
TMPX (OOFD), and the accumulator gets CHAR 
which is the ASCII character. The accumulator is 
rotated left then shifted right, which gets rid of any 
parity bit that might be stuck on the character. 
Then a return to START. 
7. START. First is ajump to subroutine INITI 
(IE8C) which is the same as before, it sets up the 
ports . T he accum ulator is loaded with 0 I , and SAD 
is tested again for TTY or KB mode. If the re's a I 
in PAO it branches to KB mode. Ifno KB mode, it 
then jumps to CRLF, Fig. 2 & 3, ( I E2F), which 

I 
I 
I 
I 
I 
I 
I 
I 
L 

-') 

-') 

CRLF 
IE2F 

1 
PRTST 
IE31 

I 

1 
TEST FOR 
ENDOF 
POINTER 

1 
I RTS 

Loads r:inter for 
CR& F 

Loads ace. with 
character from table. 

-" jSROUTCH 
IEAO 
See Fig. 3 

• 

· To be modified 

I Figure 2. CRLF Subroutine 

OUTCH 
IEAO Store ace. in CH AR (OOFE). 
DTEXTtobe Save X. 
put here. 

JSRDELAY 
IE04 

OUTPUT 
START BIT 

, 
j 5R DELAY 
I E04 

r-1 
OUT I 
Outputs first 
data bit. 

I 
I 
I , 
I 

j SR DELAY 
11:04 

I 
I 
L OUTPUTS 

REST OF 
BITS 

1 
OUTPUT 
STOP BIT 

j SR DELAY 
IE04 

,It 

I RTS I Return X. 

Figure 3. OUTCH Subroutine 

prints a carri age return, then a line feed , thenJSR 
PRTST prints " KIM", then jumps to SHOWI 
(lDAF), Fig. 4, and then back to CLEAR, Fig. 7. 
8. CLEAR. The accumulator gets loaded with 00 
and is stored in INL & INH. The program tests for 
a character in GETCH, Fig. 8. In GETC H it stays 
in a loop waiting for a start bit. After the start bit, 
the rest of the character is retreived and loaded 
into the accum ulator, the program then comes 
back, and we test fo r KB mode again. If no KB the 
character is changed in to a hex num ber in PAC K, 
Fig. 9, and then in SCAN , Fig. 10, the program 
determines if the hex number is an execute key. If 
not, it will get another character. 



May, 1981. Issue 12. COMPUTE! 145

SHOW1

IDAF

GET DA

ATPOI

*

>

/

TA

NTL

JSR PRTPNT

1E1E

See Fig. 5

JSR OUTSP

1E9E

Pri»- Space.

(one oefore OUTCH)
*

' >

JMP CLEAR

1C64

See Fig. 7

*

JSR PRTBYT

IE3B

See Fig. 6.

JSR OUTSP

1E9E

Print Space

(one before OUTCH)
*

*To be modified

Figure 4. SHOWI Routine

So this is the program I need to simulate a

teletype. The problem now becomes, what are the

subroutines I have to rewrite and which ones of the

KIM's ROM subroutines can I use. Obviously, any

part of the program that refers to a ROM address

has to be rewritten, such as in a JMP. Also when

the accumulator gets the ASCII character that is to

be displayed, the program that does the displaying,

in this case called DTEXT (the Microtechnology

software routine), has to be addressed at the right

point, and thus any subroutines involved here have

to be rewritten. So definitely the subroutine

OUTCH has to be changed to add DTEXT. We

get to OUTCH from CRLF so that has to be rew

ritten. CRLF is addressed from START which is

part of the whole RST routine. As you can see it

starts to get involved. So if you go this route table I

lists all the KIM ROM routines that must be rewrit

ten. Of course in this rewriting, some branches

have to be changed as well as addresses. (A SASE

sent to me will get you a list of the changed ad

dresses.)

Now my keyboard acts just as a teletype, and I

can display all the teletype outputs from the KIM

on the CRT. First I go to the RST program address,

the one I rewrote, on the KIM display, switch to

teletype mode, hit RS on the KIM, then press the

rubout key on the keyboard. The SWTP keyboard

doesn't have an actual rubout key, but there are

two spare keys, one of which can be wired as

rubout. Then I press the G key which puts me into

SEAWELL PROMMER II -

There's Nothing Like It!

n

* Two independent blocks of 4 EPROM sockets

* KIM, SYM or AIM programming firmware

' Programs I, 2 or 4K 5-Volt EPROMS: TMS2508, 2516, 2532 and

2758, 2716, 2732

" Read-Only'Deselected/Read-Program for each socket

' Prog ram-protect toggle switch for whole board

' Provision for remoting 4 sockets

" On-board generation of programming voltage.

The Seawell PROMMER II is a general purpose EPROM tool

designed for use in a development/production environment. Con

nects to a KIM, SYM or AIM with a Seawell LITTLE BUFFERED

MOTHER motherboard, or to a SEA-1 single-board computer.

The PROMMER II is all you need to read, program and execute

I, 2 or 4K 5-Volt EPROMa.

The PROMMER II allows you to put as little as IK or as much

as 32K of EPROM on the bus. You never have to give up address

space to empty sockets. Each socket can be enabled to READ on

ly, READ and PROGRAM, or can be DESELECTED entirely.

Simply moving a shunt sets one block of 4 sockets to 1, 2, or 4K.

The other block can be set independently.

Addresses are selected by piano-type switches on the top

edge of ihe board. The whole board can be program-protected

by a toggle switch on the top right corner of the board. A

separate one-page ROM containing relocatable firmware for KIM,

SYM or AIM is provided which can be set to any page in memory

in either of two banks or deselected entirely. A satellite board

with four sockets and program-protect switch will be available

soon.

PROMMER II EPROM PROGRAMMER - J299

OTHER SEAWELL PRODUCTS:

SEA-1 SINGLE BOARD COMPUTER M95

SEA-16 16K RAM BOARD $250

SEAFDC8 DOUBLE DENSITY 2-SIDED DISK CONTROLLER ...

$325

SEA-DEBUG HARDWARE BREAKPOINTS AND TRIGGERS

1310

SEA-PROMMER II EPROM PROGRAMMER $299

SEA-PROTO COMPLETELY DECODED PROTOTYPING BOARD .

$ 99

SEA-CMOS 8K CMOS RAM, 16K EPHOM, DAY/DATE CLOCK ..

$475

SEA-PIOB A FULLY-BUFFERED6522S $260

SEA-1SDC ..8 SERIAL PORTS WITH LOCAL PROCESSOR S

DUAL PORT RAM $595

SEA-LBM LITTLE BUFFERED MOTHER FOR KIM, SYM. AIM.

SEA-1 JI99

SEA-MOTHERS 4-SLOT MOTHERBOARD $50.00

10-SLOT MOTHERBOARD S125

ALL PRODUCTS ASSEMBLED. ADDITIONAL CONFIGURATIONS

NO KITS MASTERCHARGE/VTSA ACCEPTED

c
I )
SEAWELL

P.O. Box 30505,

Seattle, Washington 98103, U.S.A.,

(206) 782-9480
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SHOWI 
lOAF 

• 

\ 
jSR PRTPNT , 
IEIE 
See Fig. 5 

jSROUTSP 
IE9E 
Pri" 'irace. 
(one o)e ore DUTCH) 

\V • 

GET DATA 
ATPOINTL 

, jSR PRTBYT 
1E38 
See Fig. 6. 

jSROUTSP , I E9E 
Prinl Sf-ace 
(one be ore DUTCH) 

\V • 

jMPCLEAR -To be modified 
IC64 
See Fig. 7 

• 
Fi ure 4. SHOW 1 Routine g 

SEA WELL PROM MER II 
There's Nothing Like It ! 

• Two independent blocks of 4 EPROM sodets 
• KIM, SYM or AIM prog ramming firmware 
• Programs I, 2 or 4K 5-Volt EPROMS: TMS2508 , 2516, 2532 and 

2758.2716.2732 
• Read-OnlyIDeselectedlR~d-Prog ram lor each socket 
• Program-protect toggle switch for whole boa rd 
• Pro'lision for remoting 4 sockels 
• On-boa rd genera lion of p rog ramming 'Ioltoge. 

The Seawell PROM MER II is a general purpose EPROM tool 
designed for use in a developmenVproduction environment. Con· 
nects 10 a KIM, SY M or AIM with a Seawell LITTLE BUFFERED 
MOT HER motherboard, or to a SEA-I Single-board computer. 
The PROM MER II is all you need to read, program and execute 
1,2 or 4K 5-Volt EPROMs. 

So this is the program I need to sim ulate a 
teletype. T he problem now becomes, what are the 
subroutines I have to rewrite and which ones of the 
KIM's ROM subroutines can I use . Obviously, any 
pan of the program that refers to a ROM address 
has to be rewritten , such as in a JMP. Also when 
the accumulator gets the ASCII character that is to 
be displayed, the program that does the d isplaying, 
in this case called DTEXT (the Microtechnology 
software routine) , has to be addressed at the right 
point, and thus any subroutines involved here have 
to be rewritten . So defin itely the subroutine 
OUTCH has to be changed to add DTEXT. We 
get to OUTCH from CRLF so that has to be rew­
ritten. CRLF is addressed from START which is 
pa rt of the whole RST routine. As you can see it 
starts to get involved . So if you go this route table I 
lists all the KIM ROM routines that must be rewrit­
ten. Of course in this rewriting, some branches 
have to be changed as well as addresses. (A SASE 
sent to me will get you a list o f the changed ad­
dresses.) 

Now my keyboard acts just as a teletype, and I 
can display all the teletype outputs from the KIM 
on the CRT. First I go to the RST program address, 
the one I rewrote, on the KIM display, switch to 
teletype mode, hit RS on the KIM, then press the 
rubo ut key on the keyboard. The SWTP keyboard 
doesn't have an actual rubout key, but there a re 
two spa re keys , one of which can be wired as 
rubout. T hen I press the G key which puts me into 

The PROMMER II allows you 10 put as lulle as IK or as much 
as 32K 01 EPROM on the bus. You never have to give up address 
space to empty sockels. Elich socket can be enabled to READ on­
ly, READ and PROGRAM, or can be DESELECTED e ntirely. 
Simply moving a shunt sets one block 01 4 sockets to I, 2, or 4K. 
The other block ~n be set Independently. 

Add resses are selected by plano-type switches on the top 
edge of the board. The whole boa rd clln be progrllm·protected 
by a toggle switch on the top right corner 01 the board. A 
separate one-page ROM containing relOClltable firmware lor KIM, 
SYM or AIM is provided which cll n be set to any page In memory 
in either 01 two m,nks or deselected enti rely. A !UlleJlite board 
with four sockets a nd program-protect switch will be available 
"",n. 

PROMMER II EPROM ?ROGRAMMER - $299 . . . . . . . . 
OTHER SEA WEll PRODUCTS: 
SEA·I . . SINGLE BOARD COMPUTER ..•••••••••••••. S495 
SEA·16. ••• . 16K RAM BOARD ••••••••••••••.•••••••••. ~2S0 
SEA·FOCS.. . ........ DOUBLE DENSITY 2·SIDED DISK CONTROLLER . 

••••• ••••••.••••••••..•....••.... •••• . $325 
SEA·DEBUG •.•.•..•.. HARDWARE BREAKPOINTS AND TRIGGERS . 

....... ........... . .............. . ... SlIO 
SEA·PROMMER 11 EPROM PROGRAMMER . . •• • . •. ....•...•... ~299 
SEA·PROTO .. . . .. COMPLETELY DECODED PROTOTYPING BOARD • 

.. ..••. . .• • •• •... . . ~ 99 
SEA·CMOS 8K CMOS RAM, 16K EPROM. DAYIDATECLOCK • • 

••....••• •.•.....••••• • ..••. S47S 
SEA·PIOB •. • 4 FULLY ·BUFFERED 65225 •••..••••••••••••• $260 
SEA.ISOC . • •••• 8 SERIAL PORTS WITH LOCAL PROCESSOR & 

DUAL PORT RAM . .. • . . .•.. • •.... $595 
SEA·LBM... . .... UTILE BUFfERED MOTHER FOR KIM, SYM, AIM, 

SEA·! . . ...• $199 
SEA·MOTHERS ..•••.•• 4-SLOT MOTHERBOARD ...•..••.••••••• $50.00 

IO·SLOT MOTHERBOARD ..•.••••••.•••••• $125 
ALL PRODUCTS ASSEMBLED. ADDITIONAL CONFIGURATIONS 
NO I:ITS MASTERCHARGEIVISA ACCEPTED 

( I~ 
I )! 
SEAWELL~ 

P.O. Box 30505, 
Seattle, Washington 98103, U.S.A., 
(206) 782·9480 
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the RST program, (rewritten). When the rubout

key is pressed again the CRT will display "KIM"

and also the address of the RST program; now we

are as a teletype with all its functions. Simple,

wasn't it.

Next time I'll go into the actual file program

that creates a music file, and then can search it for

any of a number of subjects.

CLEAR

1C64

GETCH

1E5A

CLEAR INPUT

BUFFER(F8,F9)

READ

1C6A

/\

SAVEX

LDX08

\L

JSR GETCH

IE5A

See Fig. 8

TEST FOR

TTY-KB

LDA01

JSR PACK

1FAC

See Fig. 9

JMP SCAN

1DDB

Figure 7. CLEAR Routine
*To be modified

**Re-entrancefrom SCAN

TEST SAD

Wait for Start bit.

GET 8 BITS

8c STORE IN

CHAR

JSR DELAY

1ED4

1 bit delay.

RETURN X

JSR DEHALF

IEEB

V-i bit delav.

V

LDACHAR

SHIFT OFF

PARITY

\L

RTS
Figure 8. GETCH Subroutine

Shift character in

ace. into INL & INH.

PACK

IfAC

TEST FOR

HEX

CONVERT

TO HEX

SHIFT INTO

I/O BUFFER

LDA 00

RTS

Figure 9. PACK Subrouti lie

146 

the RST program, (rewritten). When the rubout 
key is pressed aga in the CRT will display "KIM" 
and also the address of the RST program; now we 
are as a teletype with a ll its functions. Simple, 
wasn't it. 

Next time I'll go in to the actual tile program 
that creates a music file, and then can search it for 
any of a number of subjects . 

GETCH 
IE5A READ 

IC6A 

J, .. , 

SAVEX 

j; 

LDX08 

\~ 

LDAOI 

COMPUTE! 

Figure 7. CLEAR R 

\~ 

C TEST SAD 
Wait for Start bit. 

I -.. 
~ jSR DELAY 

~ 
IED4 
I bit de lay. 

GETS BITS 
& STORE I N , 
CHAR j SR DEHALF 

J, 
lEER 
1/ 7 bit delay. 

RETU RN X 

J, 

LOA CH AR 

W 
SHIFT OFF 
PARITY 

-J" 
RTS J Figure 8. GETCH Subroutine 

May, 1981. Issue 12. 

CLEAR 
IC64 

CLEAR INPUT 
BUFFER(F8,F9) 

TEST FOR 
TTY·KB 

j~{PSCAN 
IODB 

• 

• 

j SRGETCH 
IESA 
5«:c Fig. 8 

JSR PACK 
IFAC 

• Fig. 9 

*To be modified 
outine ·*Re-enlrance from SCAN 

Shift character in PACK 
ace. into INL & INH . IFAC 

TEST FOR 
HEX 

CONVERT 
TOHEX 

[iIFTINTO 
I/O BUFFER 

" DA OO 

I 

RTS I 
Figure 9. PACK Subrouti ne 
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SCAN

IDDB

_V

TEST FOR

SPACE (20)

See Fig. 11

TEST FOR

RUBOUT (7F)

See Fig. 12

TEST FOR

RETURN (00)

See Fig. 13

TEST FOR

FEED (0A)

See Fig. 14

TEST FOR

MODIFY (2F)

See Fig. 16

TEST FOR

GO EXEC (47)

See Fig. 17

TEST FOR

DUMPVQ(51)

See Fig. 18

TEST FOR

LOAD V L(4C)

See Fig. 19

Figure 10.

SCAN Routine

DUMPV

1EC1

JMP DUMP

1D42

SPACE

1DA9

Open Cell

SHOW

SHOW I

ETC.

Figure 11. SPACE Routine

STV

1DFE

Rub Out.

JMP START

Figure 12. STV Routine

Figure 13. RTRN Routine

Dump from open cell

to hi limit. Prints

out memory.

Figure 18. Dump

"V" Routine

JSR OPEN

1FCC

JSR PRTPNT

IE1E

•To be modified.

LOADV

1E04

Load paper tape.

RTRN

1DC2

Open next cell.

> f

JMP SHOW

JSRINCAT

1F63

Figure 19. Load "V

Routine

JUMP LOAD

1CE7

FEED

1E07

Previous cell.

DEC POINTL

& POINTH

JMP SHOW

Figure 14. FEED

Routine

MODIFY

IF. If)

Modify Cell.

LDY00

LDA INL

STA(POINTL),Y

JMPRTRN

1DC2

Figure 16. MODIFY

Routine

RUN PROGRAM

FROM POINTH & L

WHICH IS PUT

ONTO STACK

RTI

Figure 17.GOEXEC

Routine
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SCAN SPACE 
IDDB 1OA9 FEED 

• Open Cell IE07 
• Previous cell . 

-l, 
J, 

TEST FOR jSROPEN 
SPACE (20) IFCC 
See Fig. 11 DECPOI NTL 

&POINTH 

-l, 

I I 
J, SHOW ~ 

TEST FOR j SR CRLF 
RUBOUT(7F) IE2F 
See Fig. 12 j MPSHOW 

-l-
I I ) SHOWI Figure 14. FEED 

TEST FOR jSRPRTPNT 
Routine 

RETURN (00) IEIE 
See Fig. 13 

-l, I ETC. I · To be modified. MODIFY 
l EIS 

Figure 11. SPACE Routine 
Modify Cell . 

TEST FOR 
FEED (OA) J, See Fig. 14 

.J., 
STY LDYOO 

TEST FOR 
10FE 
Rub Out. 

MODIFY (2F) 
J, See Fig. 16 

J, 
.J., 

LDA INL 

TEST FOR 
jMPSTART 

GO EXEC (47) 

-l, See Fig. 17 

-.It 
Figure 12. STY Routine 

STA(POINTL),Y 
TEST FOR 
DUMPV Q (51) 
See Fig. 18 RTRN J, 

1OC2 

J, Open next cell. 

jMPRTRN 
1OC2 

TEST FOR -, 
LOAD V L(4C) I jSR I NCAT See Fig. 19 IF63 Figure 16. MODIFY 

.J., , Routine 

jMP READ 
jMPSHOW GO EXEC IC6A 

IDCS 
• "G" 

Figure 10. 
SCAN Routine Figure 13. RTRN Routine J, 

RUN PROG RAM 
FROM POI NTH & L 

DUMPV Dum~ from open cell LOADV WHICH IS PUT 
IEC I to hi imit. Prints IE04 ONTO STACK 

out memory. Load paper tape. 

1 -1 ~ I RTI 

jMPDUMP JUMP LOAD 
1042 Figure 18. Dump Figure 19. Load "V" ICE7 

Figure 17. GOEXEC 
"V" Routine Routine Routine 
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( START J
Assembly Language Program for Cassette DUMP & LOAD

SET UP

ENTRY STRING

SPACE

SETUP

FOR

PROMPT

Figure 20.

Make Entry Routine

0300

02

04

06

09

OC

0E

10

12

14

16

0317

19

IB

ID

20

23

0324

27

2A

2D

30

33

03D5

D8

DB

DE

El

A5

85

A9

8D

2C

10

ce

DO

C6

DO

60

A9

10

A'J

4D

»D

60

20

20

20

20

20

60

20

20

20

20

60

01

EE

30

04

07

FB

ED

F2

EE

EE

02

02

01

03

03

17

00

00

17

8C

IB

36

IB

8C

17

17

17

17

03

03

02

03

IE

03

03

03

IE

DELAY

DECB

TEST

TWRITE

TREAD

TAPE

WRITE

READ

LDA

STA

LDA

STA

BIT

BPL

DEC

BNE

DEC

BNE

RTS

LDA

BPL

LDA

EOR

STA

RTS

JSR

JSR

JSR

JSR

JSR

RTS

JSR

JSR

JSR

JSR

RTS

DELTIM

TIMEA

30

1704

1707

TEST

TIMEB

DELB

TIMEA

DELA

#02

TAPE

#01

1703

1703

TWRITE

DELAY

HYPER

TWRITE

INITI

TREAD

LOADT

TREAD

INITI

Load delay

value.

Load

timer.

Test timer.

Branch if not runout

Red ace time value.

Stan again.

Red nee delay value.

Branch if not done.

Return.

Turn tape on.

Turn tape off.

Return.

Turn tape on.

Delay for tape speed.

Record in hypertape

Turn tape off.

Open ports again.

Return.

Turn on tape.

Load tape.

Turn off tape.

Open ports again.

Return.

Note: HYPER is taken from The First Book of KIM

page 119 relocated to address 0200.

LOADT is taken from the KIM-1 Llser Manual Program

listing page 6 relocated from address 1871-1931 to

0334-03D4.

If you wish to use the same routines in the same addresses

as I did, send a SASE and I'll let yon know what locations

have to be changed in those listings to get it to run right. f

DISK DRIVE WOES?

PRINTER INTERACTION? •*-/
MEMORY LOSS?

ERRATIC OPERATION?

Don't * 1!
Blame The

Software!
Power Line Spikes. Surges &
Hash could be the culprit!

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

ISOLATORS eliminate equipment interaction ANC curb damaging

Power Line Spikes. Surges and Hash.

• ISOLATOR (ISO-1) 3 filter isolated 3-prong sockets; integral
Surge/Spike Suppression; 1875 W Maximum load. 1 KW load any

socket $62.95

• ISOLATOR (ISO-2) 2 filter Isolated 3-prong socket banks; (6

sockets total); Integral Spike/Surge Suppression; 1875 W Max
load, 1 KW elthBr bank S62.95

- SUPER ISOLATOR (ISO-3), similar to ISO-1 except double

filtering & Suppression $94.95

• ISOLATOR (ISO-4), similar to ISO-1 except unit has 6
Individually filtered sockets $106.95

• ISOLATOR (ISO-5), similar to ISO-2 except unit has 3 socket
banks, 9 sockets total $87 95

• CIRCUIT BREAKER, any model (add-CB) Add S 8.00
• CKT BRKR/SWITCH/PILOT (-CBS) . . Add S16.00

Master-Charge, Visa, American Express
Order Toll Fiee 1-800-2253876

lexcept AK. HI. MA, PR 8 Canada)

1^57Electronic Specialists, Inc.
111 South Main Street. Natkk, Mass. (HIW

Technical & Non-800: 1-617-655-1532
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START 

SETUP 
ENTRY STRING 
SPACE 

SETUP 
FOR 
PROMPT 

INPUT 
PROMPT 

LAST ~N~O~ ______ ~ 
PROMPT 

PRINT 
ENTIRE 
ENTRY 

YES 

DUMP 
ROUTINE 

END ENTRY 
PROMPT 

NO 

Figure 20. 
Make Entry Routine 

Assem b ly Lan guage Program for Cassette DUMP &: LOAD 

0300 A5 01 
02 85 EE 
04 A930 
06 8D 04 17 
09 2C 07 17 
OC 10 FB 
OE C6 ED 
10 DO F2 
12 C6 EE 
14 DO EE 
16 60 

0317 A902 
19 10 02 
1B A9 01 
10 4D 03 17 
20 8D 03 17 
23 60 

DELAY 

DEeB 

TEST 

LDA DELTIM 
STA T IMEA 
LDA 30 
STA 1704 
BIT 1707 
BPL TEST 
DEC TIMEB 
BNE DELB 
DEC TlMEA 
BNE DELA 
RTS 

TWRJTE LDA #02 
BPL TAPE 

TREAD LDA #01 
TAPE EOR 1703 

STA 1703 
RTS 

Load delay 
value. 

Load 
titne r. 

Test timer. 
Branch if no t run out. 
Reduce time value. 
Stan again . 
Reduce delay value. 
Branch if not don e. 
Retllm. 

Tun1 tape on. 

Tum tape off. 

Return. 

0324 20 17 03 WRITE jSR TWRlTE Tun) tape on. 
27 20 00 03 jSR DELAY Delay for tape speed. 
2A 20 00 02 j SR HYPER Record in hypertape. 
2D 20 J7 03 jSR TWRITE Tum tape off. 
30 20 8C IE jSR INITI Open ports agai n. 
33 60 RTS Return. 

03D5 20 1B 03 READ jSR TREAD Tun) o n tape. 
D820 36 03 jSR LOADT Load tape. 
DB 20 1B 03 jSR TREAD Tum off tape. 
DE 20 8C I E jSR INITI Open ports again . 
E I 60 RTS Return. 

Note: HYPER is ta ken from The First Book of KIM 
page 1 19 relocated to add ress 0200:-- ---- - ---

LOADT is taken from the KIM- I User Manual Program 
listing page 6 reloca ted from address 18'7 1- 1931 to 
0334-03D4. 
I f you wish to usc the same routines in the same addresses 
as I did , send a SASE and I'll let you know what locations 
have to be changed in those listings to get it to run right. © 

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 oft en intemcl ! Our unique 
ISOLATORS elimlnale equipmen t interaction AND curb damaging 
Power Line Spikes. Surges and Hash. 

• ISOLATOR (ISO·1) 3 filter Isolated 3·prong sockets; Integral 

~~~:~S~ ~ ~~ ~.~~~r:~~~~~ ; . ~~~~ ~ . ~~~~~~.~ .I~~~ : .1. ~~ .1~a:6~~~ 
• ISOLATOR (150·2) 2 IlIIer Isolatad 3-prong SOCkElt banks; (6 

sockets tOlal): Inlegra l Spike/Surge Suppression; 1875 W Max 
load, 1 KW elthar bank . . . . . . . ..... .... .. . .. 562.95 

• SUPER ISOLATOR (lSO·3), similar to ISO·1 except double 

• r~~[IR~o'R~~gg~:)~S~~II'a'r ' to' i56:1' except ~'n'ii ha~' 6 " . $94.95 
Individually fII lered sockets . . . .......... ...... ...... S106.95 

• ISOLATOR (150·5), simi lar to 150·2 excepl unit has 3 socket 
banks, 9 sockets tota l . . .. .... . ... ..... S87.95 

• CIRCUIT BREAKER, any model (add·CBI . .. . ...... . Add S 8.00 
• CKT BRKRISWITCH/PILOT (·CBS) ...... .... .. Add S16.00 

MaSlcr·Chillgc. Visa. Amcrican Exprcss 
Order Toll Floe , ·800·225· 4876 

(exccPl AK. HI. MA. PR & Canada) 

ts, Inc. 
o 
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CAPUTE!
Corrections/Clarifications

From Raymond Diedrichs ("Pel File I/O In Machine

Language", April, 1981, Issue 11, pp. 144-145):

"In the machine language open statement, the

following lines are missing:

LDA #DEVICE-NUMBER

STA $D4

LDA #SECONDARY-ADDRESS

STA $D3.

They should appear directly below the line

which reads:

STA $D2.

Computer House Division

PROGRAMS FOR COMMODORE

Legal accounting Demo

Legal accounting Program

Machine Part Quote Demo

Machine Part Quote Program

Mailing/phone list

Political Mail/phone list

Beams, structural

Trig/Circle Tangent

Spur Gears

Bolt Circles

Filament Wound TAnks

Scrunch

AND APPLE

$15.00

995.00

15.00

325.00

80.00

130.00

115.00

110.00

35.00

25.00

125.00

25.00

PROGRAMS FOR COMMODORE ONLY
A/P, A/R, Job Cost & Job Est.

Inventory

Financial

Real Estate Listings

Check Writer

File Editing Tools (FET)

Screen Dump/Repeat

Docu-Print

Scrunch

Sof-Bkup

Sorter{Mach. Language)

Trace-Print

Vari-Print

370.00

95.00

175.00

265.00

25.00

65.00

35.00

20.00

25.00

40.00

35.00

25.00

25.00

ASK FOR CATALOG #80-C2~ Dealers Wanted
Computer House Div. 1407 Clinton Road
Jackson, Michigan 49202 (517) 782-2132

And here's the missing listing from Charles

Brannon's "String Arrays in Atari BASIC,"

April, 1981, Issue 11, p. 103.

100 REM SIMPLE BAR GRAPH PROGRAM

110 GRAPHICS 0

120 PRINT "NUMBER OF COMPANIES";

130 INPUT NC

140 MAXLEN=20:DIM A$(MAXLEN*NC),L(NC),

-iA(NC),T$(MAXLEN)

150 FOR 1=1 TO NC

160 T$=" ":REM 20 i

-.SPACES

170 E=I:G0SUB 20000

180 PRINT "ENTER THE NAME OF COMPANY ";I

190 INPUT T$:GOSUB 20000

200 PRINT "AMOUNT FOR ";T$;

210 INPUT A:A(I)=A:IF A>HI THEN HI=A

220 PRINT:NEXT I

230 GRAPHICS 0

240 FOR 1=1 TO NC

250 E=I:GOSUB 30000

260 PRINT:PRINT T$

270 FOR J=l TO (A(I)/HI)*30

280 PRINT CHR$(160);

290 NEXT J

300 NEXT I

310 END

20000 L=LEN(T$):IF L>MAXLEN THEN -i

-<L=MAXLEN

20010 L{E)=L:START=(E-1)*MAXLEN+1

20020 A$(START,START+L-1)=T$:RETURN

30000 START=(E-1)*MAXLEN+1

30010 T$=A$(START,START+L(E)-1):RETURN

READY.

Program Listings for COMPUTE

Cursor control characters will appear in source listings

as shown below:

h=HOME , fi=CLEAR SCREEN

^=DOWN CURSOR , T=UP CURSOR

>=RIGHT CURSOR, <=LEFT CURSOR

i=REVERSE r=REVERSE OFF

Graphics (i.e. shifted) characters will appear as the

unshifted alphanumeric character with an underline.

This does not apply to the cursor control characters.

The Spinwriter thimble doesn't have a backarrow

symbol, so a "~" is used instead.

The "-i" is used to indicate the beginning of a

continuation line. It is also used to indicate the end

of a line which ends with a space. This prevents any

spaces from being hidden.
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CAPUTE! 
Corrections/Clarifications 

From Raymond Diedrichs (" Pet File 1/0 [n Machine 
Language",April , 198 l , Issue II , pp. 144- [45): 

"[n the machine lan guage open statement, the 
following lines are missing: 

LOA #OEVICE-NUMBER 
STA $0 4 
LOA #SECONOARY-AOORESS 
STA $03. 

T hey should appea r directl y below the line 
which read s: 

STA $02. 

Computer House Division 
PROGRAMS FOR COMMODORE AND APPLE 
Legal accounting Demo 
Legal accoun ting Program 
Machi ne Part Quote Demo 
Machine Part Quote Program 
Mai ling/phone l ist 
Political Ma il/phone list 
Beams, st ructural 
Trig /Ci rcle Tangent 
Spur Gears 
Bolt Circles 
Fil ament Wound TAnk s 
Scrunch 

PROGRAMS FOR COMMODORE ONLY 
A/P, A/R, Job Cost & Job Est. 
Inventory 
Financial 
Real Estate Li stings 
Check Write r 
File Edi ting Tools (FET) 
Sc reen Dump/Repeat 
Docu·Print 
Scrunch 
Sof·Bkup 
Sorte r (Mach. Language) 
Trace-Print 
Vari-Print 

$15.00 
995.00 

15.00 
325.00 
80.00 

130.00 
115.00 
110.00 
35.00 
25.00 

125.00 
25.00 

370.00 
95.00 

175.00 
265.00 

25.00 
65.00 
35.00 
20.00 
25.00 
40.00 
35.00 
25.00 
25.00 

ASK FOR CATALOG #80-C2 Dealers Wanted 
Computer House Div. 1407 Clin ton Road 
Jackson , Michigan 49202 (517) 782·2132 

And he re's the missing listing from Charles 
Brannon's "String Arrays in Atari BAS[C," 
April , [981 , Issue ll , p . [03. 

100 REM SIMPLE BAR GRAPH PRDGRAM 
110 GRAPHICS 0 
120 PRINT "NUMBER OF COMPANIES"; 
130 INPUT NC 
140 MAXLEN=20:DIM A$(MAXLEN*NC),L(NC), 

~A(NC),T$(MAXLEN) 
150 FOR 1=1 TO NC 
160 T$=" ":REM 20 ~ 

~SPACES 
170 E=I:GOSUB 20000 
180 PRINT "ENTER THE NAME OF COMPANY ";1 
19~ INPUT T$:GOSUB 2~~00 
200 PRINT "AMOUNT FOR ";T$; 
210 INPUT A:A(I)=A:IF A>HI THEN HI =A 
220 PRINT:NEXT I 
230 GRAPHICS 0 
240 FOR 1=1 TO NC 
250 E=I:GOSUB 30000 
260 PRINT:PRINT T$ 
270 FOR J=l TO (A(I) /HI) *30 
28 0 PRINT CHR$(160); 
290 NEXT J 
300 NEXT I 
310 END 
20000 L=LEN(T$) :IF L>MAXLEN THEN ~ 

~L=MAXLEN 

20010 L(E)=L:START=(E-l) *MAXLEN+l 
20020 A$(START,START+L-l )=T$:RETURN 
30000 START=(E-l)*MAXLEN+l 
30010 T$=A$(START,START+L(E ) -l): RETURN 

READY. 

Program Listings for COMPUTE 
C ursor control characters will appear in source listings 
as shown below: 

h=HOME , fi=CLEAR SCREEN 
v=DOWN CURSOR , T=up CURSOR 
~=RIGHT CURSOR, ~=LEFT CURSOR 
~=REVERSE ,r=REVERSE OF F 

Graphics ( i .e. shifted) ch aracte r s will appear as th e 
un shift ed alphanumeric character wilh a n underline . 
This does not apply 1O th e cursor co mrol characters. 
The Spinwriter thimble doesn 't have a backarrow 
sym bol , so a " ",," is used instead. 

The " ..," is used to in di ca te th e beginnin g of a 
co nti nuation line. It is a lso used to indicate the end 
of a line which ends wi th a space . Thi s preve nt s an y 
spaces from being hidden. 
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The Carvery

156 Front Street West

Toronto, Ontario M5J 2L6

Telephone 977-7770

New Toronto

Restaurant

Why does a computer pour the

drinks at the Carvery, a downtown

Toronto restaurant? Jim Butter-

field, who is a small shareholder

in the establishment, has no

comment. Neither does he explain

why the machine always pours

him doubles.

Atari Launches

Major Software

Acquisition

Program

Sunnyvale, California — April 3,

1981 — A major new effort to

expand the library of consumer-

oriented software for its personal

computer systems is being

launched by Atari, Inc. Atari is

looking for high quality pro

grams that can be used imme

diately, and easily, by people with

little or no training in the use of

computers.

"We want to acquire software

in the areas of personal finance,

self-improvement, education and

home entertainment. We are

encouraging the creation and

marketing of software by vendors

and developers, and want to help

market appropriate materials

from outside authors," Bruce W.

Irvine, vice president of software

for Atari's Computer Division

said. "To start things off, we are

sponsoring a $100,000 contest for

software authors."

The acquisition program

involves the creation of Atari

Software Acquisition Program

regional centers where qualified

developers can work with Atari

equipment and receive technical

assistance, and Atari Program

Exchange, a free quarterly catalog

of user-written software to be

distributed to Atari computer

owners. In addition, Atari will

offer periodic technical seminars

for qualified software authors to

familiarize them with the inner

workings of Atari computer

products and enable them to

write programs that take advan

tage of all the advanced features

of the ATARI 400™ and 800™

computers.

"We recognize that a broad

selection of readily available

software is a critical key to the

ultimate consumer market. No

one company can create the

amount of material needed to

properly address the market, so

we are going to do our best to

encourage our users and software

vendors to create programs

compatible with Atari computers.

Often, a user or developer is an

expert in a field we don't know

much about; with our assistance,

that person can make his or her

programs available to the wide

audience they deserve," Irvine

added.

Acquisition Centers

Beginning with an initial installa

tion in the Sunnyvale area which

will open in mid-May, Atari will

develop software acquisition

centers in geographical areas

where there are high concentra

tions of programmers and users,

such as metropolitan areas with

technical universities. No time

table has been announced for the

opening of these additional

facilities.

Qualified developers will be

able to use the centers on an

appointment only basis. Design of

the centers will help insure the

privacy of material under devel

opment. Each center will be

equipped with Atari computers

annd peripherals, all necessary

reference materials and technical

manuals. Center staff will help

answer technical questions and

review and evaluate completed

software.

Once a program is completed,

Atari may be interested in mar

keting it under the company

name, or accept it for listing in

the Atari Program Exchange

catalog. Or, developers may wish

to market the program on

their own.

Pet User Giroup

Celebrates Third

Birthday

As shown in the birthday cake

picture above, SPHINX cele

brated their third year with a full

sized Pet cake (complete with

keyboard and message on the

screen) at their meeting March

14, 1981 at the Lawrence Hall of
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New Toronto 
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Why does a computer pour the 
drinks at the Carvery , a downtown 
Toronto restaurant? Jim Butter­
field, who is a small shareholder 
in the establishment, has no 
comment. Neither does he explain 
why the machine always pours 
him doubles. 

Atari Launches 
Major Software 
Acquisition 
Program 
Sunnyvale, California - April 3, 
1981 - A maj or new effort to 
expand the library of consumer­
oriented software for its personal 
computer systems is being 
launched by Atari, Inc. Atari is 
looking for high quality p ro­
grams that can be used imme­
diately, and easily, by people with 
little or no training in the use of 
computers . 

"We want to acquire software 
in the areas of personal finance, 
self-improvement, education and 
home entertainment. We are 
encouraging the creation and 
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marketing of software by vendors 
and develope rs, and want to help 
marke t appropriate materials 
from outside authors," Bruce W. 
Irvine , vice president o f software 
for Atari's Computer Division 
said. "T o start things off, we are 
sponsoring a $ 100,000 contest for 
software authors ," 

The acquisition program 
involves the creation o f Atari 
Software Acquisition Program 
regional centers where qualified 
develope rs can work with Atari 
equipment and receive technical 
assistance, and Atari Program 
Excha nge, a free quarte rly catalog 
of user-written software to be 
distributed to Atari computer 
owners. In addition , Atari will 
offer pe riodic technical seminars 
for qualified software authors to 
familiarize them with the inner 
workings of Atari compute r 
products and enable them to 
write programs that take advan­
tage of all the ad vanced features 
o f the AT ARI 400~ and 800~ 
computers . 

"We recognize that a broad 
selection of readily available 
software is a critical key to the 
ultimate consumer market. No 
one company can create the 
amount of material needed to 
properly address the market, so 
we are going to do our best to 
encourage our users and software 
vendors to create programs 
compatible with Atari computers. 
O ften , a user or developer is an 
expert in a field we don't know 
much about; with our assistance, 
that person can make his or her 
programs available to the wide 
audience they deserve," Irvine 
added . 

Acquisition Centers 
Beginn ing with an ini tial installa­
tion in the Sunnyvale area which 
will open in mid-May, Atari will 
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develop software acquisition 
centers in geographical areas 
where there are high concentra­
tions of programmers and users, 
such as metropolitan a reas with 
technical universities. No time­
table has been annou nced for the 
opening of these add itional 
facilities. 

Q ualified developers will be 
able to use the centers on an 
appoin tment onl y basis. Design o f 
the centers will help insu re the 
privacy of material under devel­
opment. Each cen ter will be 
equipped with Atar i computers 
annd peripherals, all necessary 
reference mate rials and technical 
manuals. Cente r staff will help 
answer technical questions and 
review and evaluate completed 
software. 

O nce a progra is completed , 
Atari may be interested in mar­
keting it under ti,e company 
name, or accept it for listing in 
the Atari Program Exchange 
catalog. Or, developers may wish 
to market the program on 
their own. 

Pet User Glroup 
Celebrates Third 
Birthday 
As shown in the birl hday cake 
picture above, SPH I X cele­
brated their thi rd 'yea r with a full 
sized Pet cake (complete with 
keyboard and message on the 
screen) at their meeting March 
14, 1981 at the Lawrence Hall of 
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Announcing

from the publishers of

COMPUTE!
TheJournal For Progressive Computing

Small System Services, Inc. is pleased to announce publication of a

new quarterly magazine exclusively for the new VIC® computer.

COMPUTING! ( editorially and physically of the same high quality as

COMPUTE!, will premier with an April/May/June issue. Every issue will

be full of useful applications material and learning aids.

Our staff of Contributing Editors already includes some of the best

authors in the industry: Jim Butterfield, Tory Esbensen, Harvey

Herman, and David Thornburg, to name a few.

COMPUTING! will teach, entice, and interact with readers to help users

develop maximum benefit from the new VIC® personal computer

series from Commodore.

Reserve your first issues now by filling out the form below.

Address inquiries and

correspondence to:

COMPUTING! *

P.O. Box 54OB

Greensboro, NC 274D3

919-275-SSO9

Robert C. Lock,

Editor/Publisher

First issue available

early June, 1381.

r. Trial subscription. ~]
Please send me the first three quarterly issues

of 19B1 for the introductory price of S5.OD.

. Sample issue.

Please send me the first issue at an

introductory price of SS.OO.

already own a computer.

I don't yet own a computer but want to

learn more about them.

I expect to buy a VIC® computer.

Name

Address

City .State. .Zip.

Charge my: MC.

Visa

expires.

Payment enclosed

Bill me. SI .DO billing charge will be added. ■

Bod I ,.,. ,-_ r .

COMPUTING!
o< Commodore
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Announcing 

frorTl the publishers of 

COMPUTE! 
TheJournal For Progressive Computing" 

Small System Services, Inc. is p leased to announce publication of a 
new quarterly magazine e xclusiv ely for the new VIC® computer. 

CoMPUTING[ , editorial ly and phy sically of the same high quality as 
COMPUTE!, w ill premier with an April/May/.June issue. E v ery issue will 
be full of useful applications material and learning aids. 

Our staff o f Contributing Editors already in c ludes some of the best 
authors in the industry: .Jim Butterfield, Tory Esbensen, Harvey 
Herman, and David Thornburg, to name a f ew. 

COMPUTINGl" w ill teach, entice, and interac t with readers to help users 
develop maximum benefit from the new V IC® personal computer 
series from C ommodore. 

Reserve your first issues now b y f illing out the form below. 

Address inquiries and 
correspondence to: 

H.,...._Eo..c.._ 
COMPUTINGr 

p.o. Box 5406 
Greensboro, NC 27403 
818-275-8B08 

R obert C. Lock, 
Editor/ Publisher 

First issue a v ailable 
early .June, 1881 . 

.......... _Eo..c.. ......... 

r-= - ~a~u::r::i= - - - - - --, 
I P lease send me the first t hree quarterly issues I 

of 1981 for the introductory price of $5.00. 

I -- S a mple issu e . I 
P lease send me the first issue at an 

I 
introductory price of $2.00. I 
__ I a lready own a computer. 

I -- I don't yet own a computer but want to I 
learn more about them. I -- I expect to buy a VIC® compu ter. I 

I Name I 
Address 

I City Stete __ Zip I 
I C harge my: MC I 

Visa ____________ _ 

I expires __ 1 I 
I -- Payment enclosed I 
L.: _ ~::. ~~Iing charg,::i~ ~e~..J 

COMPUTINGr "'Xl COMPUTI! !'><'e tr~ .. 01 Small SI"'t8rTlG Serve ..... n: VIC' >8 0 ~ ...... ~ 0 1 Co<TYnoaore~" MocI~ ~>e. 
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Science, Berkeley, California.

Originally formed by Niel

Busey and Milt Lee, SPHINX,

(Society For Pet Handlers Infor

mation Exchange), cooperated

with Lawrence Hall of Science in

putting out a newsletter which

contained basic information

about the Pet when there was

little from the manufacturer.

Although the newsletter has

been discontinued, they are still

active in exchanging programs.

At the sixth West Coast Computer

Fair, April 5, 1981, a proposal

was made that librarians from

user groups across the United

States trade programs on a disk

basis. To this end SPHINX would

like to receive 2040 or 4040

format disks from other groups

and will return the diskette(s)

with programs from our library

(currently 13 diskettes and

growing.)

Other current SPHINX

projects are a nationwide Pet/CBM

telephone network for Pet users

with modems. Some interest in

sponsoring this has been shown

by Commodore. SPHINX also

plans to start a library for the

VICcolor computer because of

the tape and software compatabil-

ity. Many of their programs will

run on a VIC with minor or no

modifications.

For further information,

please write to SPHINX C/O their

sponsor:

PC Computers

10166 San Pablo Ave.

El Cerrito, CA 94530

Meetings in the Bay Area are

the only way SPHINX currently

exchanges individual programs

— the second Thursday of the

month at Lawrence Hall of

Science, Chem. Lab, Berkeley,

CA at 7:00 p.m.

New Low-cost

80-Column Dot

Matrix Printer
MICROTEK, Inc. has announced

a new low-cost (under $300) 80-

column dot matrix printer.

Dubbed the "BYTEWRITER-1",

the printer accepts single sheet or

roll paper up to 8V2 inches wide

and prints at 60 lines per minute

using a 7 x 7 dot matrix.

TheBYTEWRITER-1

interface is similar but not identi

cal to a Centronics parallel inter

face, and has been designed

specifically to operate with the

Apple II, the Atari 400/800, and

all models of the TRS-80. Using a

print mechanism and logic board

designed and manufactured in

the U.S., the unit is priced at $299

(interface cable slightly extra).

MICROTEK is directing its

marketing efforts towards the

personal computing and hobbyist

segments of the market, and will

sell the printer direct only. The

BYTEWRITER-1 carries a 90-

day limited warranty. Delivery is

from stock to 60 days.

For further information,

contact Diane Barney-Laukat at

MICROTEK, INC., 9514 Chesa

peake Drive., San Diego, Califor

nia 92123. (7l4)-278-0633.

High Performance

Data

Communications

System
Norcross, Georgia — Hayes

Microcomputer Products, Inc.,

announces the Hayes Stack Smart-

modem high performance data

communications system for small

computers.

The Smartmodem, an FCC-

approved direct-connect device, is

designed for use with RS-232C

compatible computers or terminals

to communicate via the telephone

system with other computers or

time sharing systems.

A unique feature is that the

Smartmodem can be program

controlled in any language by

ASCII character strings.

This intelligent datacomm

system analyzes and executes

commands and in response sends

result codes which, at the user's

discretion, can be English words

or decimal digits. The Smartmo

dem has auto dial and auto answer

capabilities. A special design

feature is that all circuitry required

for auto dial and auto answer is

installed within the Smartmodem.

This eliminates the need for any

auxiliary equipment and makes

the Smartmodem a stand-alone

system.

The Hayes Stack Smartmo

dem can be connecied to any

telephone system in the U.S. since

dialing can be either Touch-Tone*

or pulse. Furthermore, both

dialing modes can be combined

within a command with pulse

being used, for example, to access

a PBX board and Touch-Tone for

dialing an outside number after

the second dial tone is received.

An audio monitor permits the

user to follow the progress of the

call and be alerted to wrong

numbers and busy signals. If a

busy signal is encountered, by

entering a repeat command, the

Smartmodem will automatically

redial the number at any time.

Operation can be in full or

half duplex with a data rate of 0 —

300 baud. Power-on default

options are controlled by the
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Science, Berkeley, California. 
Originally formed by N iel 

Busey and Milt Lee, SPHINX, 
(Society For Pet Handlers Infor­
mation Exchange), cooperated 
with Lawrence Hall of Science in 
putting out a newsletter which 
contained basic information 
about the Pet when there was 
little from the manufacturer. 

Although the newsletter has 
been discontinued, they are still 
active in exchanging programs. 
At the sixth West Coast Computer 
Fair, April S, 1981, a proposal 
was made that librarians from 
user grou ps across the United 

New Low-cost 
SO-Column Dot 
Matrnx Printer 
MICROTEK, Inc. has announced 
a new low-cost (under $300) 80-
column dot matrix printer. 
Dubbed the "BYTEWRITER-I", 
the printer accepts single sheet or 
roll paper up to 8'/2 inches wide 
and prints at 60 lines per minute 
using a 7 x 7 dot matrix. 

The BYTEWRITER-I 
interface is similar but not identi­
cal to a Centronics parallel inter­
face, and has been designed 
specifically to operate with the 
Apple II, the Atari 400/800, and 
all models of the TRS-80. Using a 
print mechanism and logic board 
designed and manufactured in 
the U.S., the unit is priced at $299 
(interface cable slightly extra). 
MICROT EK is directing its 
marketing efforts towards the 
personal computing and hobbyist 
segments of the market, and will 
sell the printer direct only. The 
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States trade programs on a disk 
basis. To this end SPHINX would 
like to receive 2040 or 4040 
format disks from other groups 
and will return the diskette(s) 
with programs from our library 
(currently 13 diskettes and 
growing.) 

Other current SPHINX 
projects are a nationwide Pet/CBM 
telephone network for Pet users 
with modems. Some interest in 
sponsoring this has been shown 
by Commodore. SPHINX also 
plans to start a library for the 
VICcolor computer because of 
the tape and software compatabil-

BYTEWRITER-I carries a 90-
day limited warranty. Delivery is 
from stock to 60 days. 

For further information, 
contact Diane Barney-Laukat at 
MICROTEK, INC., 9514 Chesa­
peake Drive., San Diego, Califor­
nia 92123. (714)-278-0633. 

High Performance 
Data 
Communications 
System 
Norcross, Georgia - Hayes 
Microcomputer Products, Inc., 
announces the Hayes Stack Smart­
modem high performance data 
communications system for small 
computers. 

The Smartmodem, an FCC­
approved d irect-connect device, is 
designed for use with RS-232C 
compatible computers or terminals 
to communicate via the telephone 
system with other computers or 
time sharing systems. 

A unique feature is that the 
Smartmodem can be program 
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ity. Many of their programs will 
run on a VIC with minor or no 
modifications. 

For further information, 
please write to SPHINX C/O their 
sponsor: 

PC Computers 
10166 San Pablo Ave. 
EI Cerrito, CA 94530 

Meetings in the Bay Area are 
the only way SPHINX currently 
exchanges individual programs 
- the second Thursday of the 
month at Lawrence Hall of 
Science, Chern. La , Berkeley, 
CA at 7:00 p.m. 

controlled in any language by 
ASCII character strings. 

T his intelligent. datacomm 
system analyzes and executes 
commands and in response sends 
result codes which, at the user 's 
discretion , can be English words 
or decimal digits. The Smartmo­
dem has auto dial and auto answer 
capabilities. A special design 
feature is that all circuitry required 
for auto dial and a to answer is 
installed within the Smartmodem. 
This eliminates the need for any 
auxiliary equipment and makes 
the Smartmodem a stand-alone 
system. 

The Hayes Stack Smartmo­
dem can be connected to any 
telephone system in the U.S. since 
dialing can be either Touch-Tone* 
or pulse. Furthermore, both 
dialing modes can be combined 
within a command with pulse 
being used , for example, to access 
a PBX board and T ouch-Tone for 
dialing an outside number after 
the second dial tone is received. 

An audio monitor permits the 
user to follow the progress of the 
call and be alerted to wrong 
numbers and busy signals. If a 
busy signal is en co ntered, by 
entering a repeat command, the 
Smartmodem will au tomatically 
redial the number at any time. 

Operation can be in fu ll or 
half duplex with a data rate of 0 -
300 baud. Power-on default 
options are controlled by the 
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DOWN-TO-EARTH PRICES ON

OUT-OF-THIS-WORLD PERSONAL

Look at this!

Ohio Scientific

Superboard II

• It's the first complete computer

system on a board.

• Superboard II uses the ultra

powerful B502 Microprocessor

• BK Microsoft BASIC-in-ROM

• 4K static RAM on board,

expandable to BK

• Full 53-key keyboard, with upper

and tower case. Plus user

expandability.

• Video interface and audio

cassette interface.

The Ohio Scientific Superboard II at

$299 — in today's economy —- has

got to be the best buy by far. It will

entertain you with spectacular

graphics made possible by its ultra

high resolution graphics and super

fast BASIC. It will help you in school

or industry, as an ultra powerful

scientific calcujator. Advanced

scientific functions and a built-in

"immediate" mode allow you to

solve complex problems without

programming.

The Superboard II can be

expanded economically, for business

uses, or to remotely control your

home appliances and security. Even

communicate with other computers.

Read what's been written

about Superboard II:

"We heartily recommend Super-

board II for the beginner vuho wants

to get into microcomputers with a

minimum cost. A real computer

with full expandability."

—POPULAR ELECTRONICS, MARCH 1979

"The Superboard II is an excellent

choice for the personal computer

enthusiast an a budget."

—BYTE, MAY 1979

Look at these easy hardware prices:

BIO Board For use with Superboard II and Challenger IP.
BK static RAM. Expandable to 24K or 32K system total.
Accepts up to two mini-floppy disk drives. Requires + 5V
@4.5 amps. S 298

Mini-Floppy Disk Drive Includes Ohio Scientific's PICO DOS
software and connector cable. Compatible with 610

expander board. Requires + 12V @1.5 amps and + 5V @
0.7 amps. [Power supply S. cabinet not included.] 299

630 Board Contact us for important details. 229

AC-3P 12" combination black and white TV/video monitor. 159

4KP 4K RAM chip set. 79

PS-005 5V 4.5 amp power supply for Superboard II. 45

PS-003 1 2V power supply far mini-floppies. 45

HF Modulator Battery powered LJHF Unit. 35

C5-900B Metal case for single floppy disk drive and power

supply. [While stock lasts.] 49

AC-12P Wireless remote control system. Includes control
console, two lamp modules and two appliance modules, for
use with 630 board. 175

AC-17P Home security system. Includes console, fire

detector, window protection devices and door unit for use

with 630 board. 249

C1P Sams 01P Service manual 8

C4P Sams C4P Service manual IB

C3 Sams Challenger III manual 40

Ohio Scientific and independent suppliers offer hundreds of programs for the
Superboard II, in cassette and mini-floppy form.

Freight Policies Alorders of S100 or more are
shipped freight prepaid. Orders of less than $100 please add
$4.00 to cover shipping costs. Ohio residents add 5.5% Sales Tax.

Hours Call Monday thru Friday,
a 00 AM to 5:00 PM E.D.T.
TOLL FREE: 1-800-321-580.5

Guaranteed Shipment
Cleveland Consumer Computers & Components

guarantees shipment of computer systems

within 48 hours upon receipt of your order.
Our failure to ship within 48 hour*

ontrtloa you to 535 of software, FREE.

TO Order: Or to get our free catalog CALL 1-800-321-5B05 TOLL FREE. Charge your
order to your VISA or MASTER CHARGE account. Ohio residents call: [91B] 464-B047.

Or write, including your check or money order, to the address listed below.

CLEVELAND CONSUMER
jj COMPUTERS & COMPONENTS
P.O. Box 46627

Cleveland, Ohio 44146

Order Form:I
I
I
I
I

I
I
I
I
L Orders of less than S100, please add $4.00 to cover shipping costs. Orders will be accepted fronvU.5. and

Canada only. All prices quoted are U S.. date of publication, standard UPS shipping FOB the factory. <

CLEVELAND CONSUMER P.O. Box 46627

COMPUTERS & COMPONENTS Cleveland, Ohio 44146

□ Superboard II $299. I RF Modulator £35.

□ 610 Board $238. □ AC-3P 12" B/W Monitor $159.

□ Mini-Floppy Disk Drive $299. □ C1 P Sams Manual $8.

[Attach separate sheet for other items.]

NAME .

ADDRESS:

CITY:

PHONE:

Payment by: VISA

Credit Card Account #_

Expires

STATE: .ZIP:

MASTER CHARGE MONEY ORDER

Interbank #[Master Charge]

TOTAL CHARGED OR ENCLOSED $. [Ohio Residents add 6.5% Sales Tax]
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Look at this! 

Ohio Scientific 
Superboard II 

$299 
e It's the first complete computer 

system on a board. 
• Superboard II uses the ultra 

powerful 6502 Microprocessor 
• BK Microsoft BASIC-in-ROM 
• 4K static RAM on board. 

expandable to BK 
• Full 53-key keyboard. with upper 

and lower case. Plus user 
expandability. 

e Video interface and audio 
cassette interface. 

The Ohio Scientific Superboard II at 
$299 - in today' s economy - has 
got to be the best buy by far. It will 
entertain you with spectacular 
graphics made possible by its ultra 
high resolution graphics and super 
fast BASIC. It will help .you in school 
or industry, as an ultra powerful 
scientific calculator. Advanced 
scientific functions and a built-in 
"immediate" mode allow you to 
solve complex problems without 
programming . 

The Superboard II can be 
expanded economically, for business 
uses, or to remotely control your 
home appliances and security. Even 
communicate with other computers. 

Read what's been written 
about Superboard II: 
"We heartily recommend Super­
board II for the beginner who wants 
to get into microcomputers with a 
minimum cost. A real computer 
with full e xpandability. JI 

- POPULAR ELECTRONICS, MARCH 1979 
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Look at these easy hardware prices: 
610 Board For use with Superboard II and Challenger 1 P. 
BK static RAM. Expandable to 24K or 32K system total. 
Accepts up to two mini-floppy disk drives. Requires + 5V 
@4.5 amps. 
M ini-Floppy Disk Drive Includes Ohio Scientific's PICO DDS 
software and connector cable. Compatible with 61 0 
expander board. Requires + 1 2V @ 1 .5 amps and + 5 V @ 
0.7 amps. [Power supply & cabinet not included.) 
630 Board Contact us for important details. 
AC-3P 12 " combination black and white TV/video monitor. 
4KP 4K RAM chip set. 
PS-005 5V 4.5 amp power supply for Superboard II. 
PS-003 12V power supply for mini-floppies. 
RF M odulator Battery powered UHF Unit. 

CS-900B Metal case for single floppy disk drive and power 
supply. [While stock lasts.) 
AC-12P Wireless remote control system. Includes control 
console, two lamp modules and two appliance modules, for 
use with 630 board. 
AC-1 7P Home security system. Includes console, fire 
detector, window protection devices and door unit for use 
with 630 board. 
C1P 5ams C1 P Service manual 

S 298 

299 
229 
159 

79 
4 5 
4 5 
35 

49 

175 

249 
8 

C4P Sams C4P Service manual 16 
C3 5 ams Challenger III manual 4 0 
Ohio Scientific and independent suppliers offer hundreds of programs for the 

Superboard II. in cassette and mini-floppy form. 

Frei.t~ Pol.icies AI <rdernofS"Xl~~~ 
~ . prepaid Qrdersofless then$100pleaseadd 
54.00 to cover ~ costs. 0t10 residents add 5.5 % Sales T u 

~ raal ~ro~~~ ~~~~D~ay . 
L:J ~ TOLL FREE: 1·800-:32 1-5805 

Guaranteed S hiDment 
cevelandConstnler ~ ~ ~ 
gJal"8'ltees stiprent of compJtef" systemS 
w.tJin 48 hD..rs ~ receipt of Y'»" order. 
Our f. iluMI to .hip within 48 hlKJN 
entitle. '(OU to . 3 ' of lIOftw.re, FREE. 

To Order: Or to get our free catalog CALL 1-800-321-5805 TOU FREE. Charge y()Jr 
order to your VISA or MASTER CHARGE account. Ohio residents call: [216] 464-8047. 
Or write, including your check or money order, to the address listed below. 

--~ CLEVELAND CONSUMER 
COMPUTERS & COMPONENTS 
P.O. Box 4662 7 

liiiii Cleveland, Ohio 44146 

~----------------~ I Orde r Form" CLEVELAND CONSUMER P.O. Box 4&627 I 
• COMPUTERS & COMPONENTS Chuleland. Ohio 44146 

I 0 Superboard II $299. 0 RF Modulator $35 . I 
I 

0 6 10 Board $ 29B. 0 AC-3P 12" B/W Monitor $ 159. 
o Mini-Roppy Disk Drive $299. 0 C1 P Sams Manual $B. I 

I [Attach separate sheet for other items.) 
NAME 

I ADDRESS: I 
I CITY: STATE: ZIP: I 

PHONE: 
I Payment by: VISA __ MASTER CHARGE __ MONEY ORDER -- I 
I Credit Card Account # I 

"The Superboard II is an excellent Expires Interbank #[Master Charge] ________ _ 
choice for the personal computer 
enthusiast on a budget." TOTAL CHARGED OR ENCLOSED $ IOhio Residents add 6.5 % Sales Tax) I 
- BYTE, MAY 1979 Orders of less than 51 .00. please add $4.00 to cover shipping costs. Orders wiB be accepted from U.S. and •............... _1. Canada c:rly. All pnces quoted are U.S .. date of pubticatlOn, standard UPS shipping FOB the factory. ~ -----------------
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OMEGA

SALES

CO.

WEST COAST
flMEGA Sales Co.

3353 Old ConejoRd. #102

Newbury Park, CA 91320

1-800-235-3581
1-805-499-3678

RADIO SHACK 16K Level II Model 3

RADIO SHACK 64K Model 2

ANADEX DP-9500

TELEVIDEO912C

TELEVIDEO920C

TELEVIDEO950

ATARI 825 PRINTER

ATARI 850 INTERFACE

ATARI 810 DISK

(Call for price list of ATARI Software)

$875

$3449

$1249

$669

$729

$1049

$729

$169

$449

C-ITO

STARWRITER 25 $1595

EPSON MX-80 PRINTER
INTERFACES: IEEE $55. TRS-80 $35.

APPLE INTERFACE f CABLE $90.

rs-232$7o call for price
NEC MONITOR

$219

3

CALL TOLL FREE

EAST COAST / WEST COAST
1-800-556-7586 1-800-235-3581

MEGA SALES COMPANY
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WEST COAST 
OMEGA Sales Co. 

3353 Old Conejo Rd. #1 02 
Newbury Park, CA 91320 

1-BOO-235-35EI1 
1-805-499-3678 

RADIO SHACK 16K Level II Model 3 
RADIO SHACK 64K Model 2 
ANADEX DP-9500 
TELEVIDEO 912C 
TELEVIDEO 920C 
TELEVI DEO 950 
ATARI825 PRINTER 
ATARI 850 INTERFACE 
ATARI 810 DISK 
(Call for price list of ATARI Software) 

INTERFACES: IEEE $55, TRs - ao $35, 
APPLE INTERFACE ::I" CABLE $90. 

RS· 232$70 Call for price 

CALL TOLL FREE 

$875 
$3449 
$1 249 

$1669 
$729 

$1 1049 
$'729 
$169 
$449 

• EAST COAST I WEST COAST : 
1-800-556-7586 1-800-235-3581 

OMEGA SALES COMPA~NV 
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EAST COAST
OMEGA Sales Co.

12 Meeting St.

Cumberland, Rl 02864

1-800-556-7586
1-401-722-1027

OMEGA

SALES

CO.

SPECIAL OF Wi MONTH'.
IINTERTEC SUPERBRAIN

64K RAM $2849

\OR TOGETHER FOR ONLY\

$5195

NEC 5510 SPINWRITER $2395)

16K

ATARI 800

$759

DIABLO

$1995

Tractor option $200

OKIDATA MICROLINE-83

OKIDATA MICROLINE-80

APPLE II PLUS48K

APPLE DISK w/ 3.3 DOS Controller

APPLE DISK w/o Controller

BASE II PRINTER

HAZELTINE1420

NORTHSTAR HORIZON II 32K QD

ATARI 400 8K

ATARI 400 16K

$949

$469

$1150

$545

$435

$649

$799

$2975

$399

$499

WO SURCHARGE FOR CREDIT CARDS

WE ACCEPT C.O.D.'S

ALL EQUIPMENT FACTORY FRESH

W/MANUFACTURER'S WARRANTY

STOCK SHIPMENTS USUALLY SAME DAY OR NEXT DAY

NO HIDDEN CHARGES -

WE LIVE BY OUR PUBLISHED PRICES

MEGA SALES COMPANY

COMPUTEt 

EAST COAST 
.oMEGA Sales Co. 

12 Meeting St. 
Cumberland, RI 02864 

1-800-556-7586 
1-401-722-1027 

NTERTEC SUPERBRAIN 
64K RAM $2849 

OR TOGETHER FOR ONLY 
$5195 

16K 

"~_~~ ATARI800 OKIDATA MICROllNE-83 
$759 OKIDATA MICROllNE-80 

APPLE II PLUS 48K 
APPLE DISK wi 3.3 DOS Controller 
APPLE DISK wl o Controller 
BASE II PRINTER 
HAZELTINE 1420 
NORTHSTAR HORIZON II 32K QD 
ATARI 400 8K 
ATARI 400 16K 

• NO SURCHARGE FOR CREDIT CARDS 
• WE ACCEPT C.O.Do'S 
• ALL EQUIPMENT FACTORY FRESH 

WIMANUFACTURER'S WARRANTY 

$949 
$469 

$1150 
$545 
$435 
$649 
$799 

$2975 
$399 
$499 

• STOCK SHIPMENTS USUALL Y SAME DA Y OR NEXT DA Y 
• NO HIDDEN CHARGES -

WE LIVE BY OUR PUBLISHED PRICES 

OMEGA SALES COMPANY 
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positioning of seven option

switches. Four of these options can

be overridden by software com

mand. LED status indicators on

the front panel of the unit provide

a visual check of the Smartmo-

dem's operational status.

In addition, the unique "Set"

commands allow the user to select

(and change) various operational

parameters such as dialing speed,

escape code character and number

of rings to answer on.

In announcing the release of

the Smartmodem, Glenn Sirkis,

Hayes Vice President, stated, "The

Smartmodem, offers all the classic

modem functions plus some

special features — e.g., pulse and

Touch-Tone dialing — that are

available only with a limited

number of modems. Add to this

the features that are unique to the

Smartmodem — e.g., programma

ble in any language and Set com

mands for customized operation

— and you'll know why we believe

the Smartmodem is everything

you could ever want in a 300 baud

modem."

The Smartmodem has a Two

Year Limited Warranty. The

suggested retail price for the

Hayes Stack Smartmodem system

is $279.00. Included in this price

are the Smartmodem unit, a

power pack, one modular tele

phone cable to connect the unit to

the telephone line and an owner's

manual.

The Smartmodem is the first

product in a new series that

features the exclusive Hayes Stack

design. This compact design

permits other Hayes components

to be stacked on top of the Smart-

modem, thereby eliminating

clutter.

I'M Trademark of Hayes Microcomputer Products, Inc.

* Trademark of American Telephone and Telegraph.

New Professional

Applications

Package For The

Medical Profession

Charles Mann Be Associates,

Micro Software Division, has

announced the release of a new

professional applications package

for the Medical Profession called

"Medirec". The Medirec system is

a total Medical History and

Report Preparation System. The

professional using the system can

prepare office input forms, enter

patient and family histories,

record patient visit symptoms,

diagnosis, and treatments, pre

pare referral requests, prepare

patient history summaries, and

prepare referral reports. The

program compliments the firm's

existing Medical Billing Package.

Medirec is designed with

today's professional practice

liability in mind. The system

allows the diskette recording of

up to 550 professional visits per

diskette. Individual patient

records can be recalled, linked

together and printed either in

whole or in part. The system

allows the practitioner to search

past history files for common

symptoms, diagnosis or the

administration of conflicting drug

treatments.

The system can recall records

for past due follow treatment,

prepare reminder notices, pre

pare liability release forms and

print file folder labels. The

system comes with a full featured

address data base system and a

programmable form letter writing

element. The system can be

programmed to prepare referral

report letters, and requests for

specialist treatment.

The Medirec system requires

a48KApple II, Apple II +,or

Apple III, an 80 column printer,

and two disk drives. A special

Corvus Systems hard disk version

is also available for system config

urations up to 40MB of on line

storage.

The system is available from

over 700 CMA dealers worldwide

for an introductory price of

$199.95 (Corvus version $249.95).

Preview Documentation is availa

ble for $25.00. Additional infor

mation and dealer location infor

mation can be obtained from

Charles Mann 8c Associates,

Micro Software Division, 7594

San Remo Trail, Yucca Valley,

CA 92284. Phone (714) 365-9718.

NYSAEDS

Conference
On October 18, 19 and 20, 1981,

The New York State Association

for Educational Data Systems

(NYSAEDS) will hold its annual

conference in Syracuse, NY.

NYSAEDS, an affiliate of AEDS,

is composed of people who have a

common interest in computers

and education.

The theme of this year's

conference is "Software". The

keynote speaker is Marge Kosel

from MECC and the banquet

speaker is Dr. Earl Joseph (Futu

rist) from Sperry Rand. A variety

of workshops will be held con

cerning the uses of microcompu

ter software in education.

For further information,

please contact Don Ross, Ardsley

High School, Ardsley, NY 10502.

i

New Power

Line Filter

Pilgrim Electric Company, Plain-

view, New York, introduces new,

compact "Plug-In" style VOL-

TECTOR®. It provides the most

cost-effective protection against

voltage spikes, surges, transients

and high frequency interference

for Word-Processors, Microcom

puters and other Microprocessor-

based equipment.
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be overridden by software com­
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modem functions plus some 
special features - e.g., pulse and 
Touch-Tone dialing- that are 
available only with a limited 
number of modems. Add to this 
the features that are unique to the 
Smartmodem - e.g., programma­
ble in any language and Set com­
mands for customized operation 
- and you'll know why we believe 
the Smartmodem is everything 
you could ever want in a 300 baud 
modem." 

The Smartmodem has a Two 
Year Limited Warranty. The 
suggested retail price for the 
Hayes Stack Smartmodem system 

The system can recall records 
for past due follow treatment, 
prepare reminder notices, pre­
pare liability release forms and 
print file folder labels. The 
system comes with a full featured 
address data base system and a 
programmable form leuer writing 
element. The system can be 
programmed to prepare referral 
report letters, and requests for 
specialist treatment. 

The Medirec system requires 
a 4BK Apple II, Apple II +, or 
Apple III, an BO column printer, 
and two disk drives . A special 
Corvus Systems hard disk version 
is also available for system config­
urations up to 40MB of on line 
storage. 

The system is available from 
over 700 CMA dealers worldwide 
for an introductory price of 
$199.95 (Corvus version $249.95). 
Preview Documentation is availa­
ble for 25.00. Additional infor­
mation and dealer location infor­
mation can be obtained from 
Charles Mann & Associates, 
Micro Software Division , 7594 
San Remo Trail, Yucca Valley, 
CA 922B4. Phone (714) 365-97 lB. 

NYSAEDS 
Conference 
On October IB , 19 and 20, 19B I, 
The New York State Association 
for Educational Data Systems 
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is $279.00. Included in this price 
are the Smartmodem unit, a 
power pack, one modular tele­
phone cable to connect the unit to 
the telephone line and an owner's 
manual. 

The Smartmodem is the first 
product in a new series that 
features the exclusive Hayes Stack 
design. This compact design 
permits other Hayes components 
to be stacked on top o f the Smart­
modem, thereby eliminating 
clutter. 

TM Trademark. or HaytJ Mkrocol1lptlltr rroducts. Inc. 
• Tradelll3rkor American Telephone and Tdcgr.llph. 

(NYSAEDS) will hold its ann ual 
con ference in Syracuse, NY . 
NYSAEDS, an affil iate of AEDS, 
is composed of people who have a 
common interest in computers 
and education. 

The theme of t his year's 
conference is "Software" . T he 
keynote speaker is Marge Kosel 
from MECC and the banquet 
speaker is Dr. Earl J oseph (Futu­
rist) from Sperry Rand. A variety 
of workshops will be held con­
cerning the uses of microcompu­
ter software in education. 

For furthe r information, 
please contact Don Ross, Ardsley 
High School, Ardsley, NY 10502. 
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Pilgrim Electric Company, Plain­
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compact "Plug-In" style VOL­
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cost-effective protection against 
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and high frequency interference 
for Word-Processors, Microcom­
puters and other Microprocessor­
based equipment. 
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A REMARKABLE MAGAZINE

David Aht, Founder and

Publisher of Creative Computing

You might think the term "creative com

puting1 is a contradiction. How can some

thing as precise and logical as electronic

computing possibly be creative? We think

it can be. Consider the way computers are

being used to create special effects in

movies—image generation, coloring and

computer-driven cameras and props. Or an

electronic "sketchpad" for your home

computer that adds animation, coloring

and shading at your direction. How about a

computer simulation of an invasion of killer

bees with you trying to find a way of keep

ing them under control?

Beyond Our Dreams

Computers are not creative per se. But

the way in which they are used can be

highly creative and imaginative. Five years

ago when Creative Computing magazine

first billed itself as "The number 1 maga

zine of computer applications and soft

ware," we had no idea how far that idea

would take us. Today, these applications

are becoming so broad, so all-

encompassing that the computer field will

soon include virtually everything!

In light of this generality, we take "appli

cation" to mean whatever can be done with

computers, ought to be done with comput

ers or might be done with computers. That

is the meat of Creative Computing.

Alvin Toff ler, author of Future Shock and

The Third Wave says. "I read Creative Com

puting not only for information about how

to make the most of my own equipment but

to keep an eye on how the whole field is

emerging.

Creative Computing, the company as

well as the magazine, is uniquely light-

hearted but also seriously interested in all

aspects of computing. Ours is the maga

zine of software, graphics, games and sim

ulations for beginners and relaxing profes

sionals. We try to present the new and im

portant ideas of the field in a way that a 14-

yearoid oraCobol prog rammer can under-

creative

"The beat covered by Creative Computing

is one of the most important, explosive and

fast-changing."—AMn Toffler

stand them. Things like text editing, social

simulations, control of household devices,

animation and graphics, and communica

tions networks.

Understandable Yet Challenging

Asthepremiermagazineforbegtnners.it

is our solemn responsibility to make what

we publish comprehensible to the new

comer. That does not mean easy; our

readers like to be challenged. It means

providing the reader who has no prepar

ation with every possible means to seize

the subject matter and make it his own.

However, we don't want the experts in

our audience to be bored. So we try to

publish articles of interest to beginners and

experts at the same time. Ideally, we would

like every piece to have instructional or

informative content—and some depth-

even when communicated humorously or

playfully. Thus, our favorite kind of piece is

acessible to the beginner, theoretically

non-trivial, interesting on more than one

level, and perhaps even humorous.

David Gerrold of Star Trek fame says,

"Creative Computing with its unpreten

tious, down-to-earth lucidity encourages

the computer user to have fun. Creative

Computing makes it possible for me to

learn basic programming skills and use the

computer better than any other source.

Hard-hitting Evaluations

At Creative Computing we obtain new

computer systems, peripherals, and soft

ware as soon as they are announced. We

put them through their paces in our Soft

ware Development Center and also in the

environment for which they are intended —

home, business, laboratory, or school.

Our evaluations are unbiased and accur

ate. We compared word processing printers

and found two losers among highly pro

moted makes. Conversely, we found one

computer had far more than its advertised

capability. Of 16 educational packages,

only seven offered solid learning value.

When we say unbiased reviews we mean

it. More than once, our honesty has cost us

an advertiser—temporarily. But we feel

that our first obligation is to our readers and

that editorial excellence and integrity are

our highest goals.

Karl Zinn at the University of Michigan

feels we are meeting these goals when he

writes. "Creative Computing consistently

provides value in articles, product reviews

and systems comparisons ... in a magazine

that is fun to read."

Order Today

To order your subscription to Creative

Computing, send $20 for one year (12

issues), S37 for two years (24 issues) or $53

for three years (36 issues). If you prefer,

call our toll-free number, 800-631-8112 (in

NJ 201-540-0445) to put your subscription

on your MasterCard, Visa or American Ex

press card. Canadian and other foreign

surface subscriptions are $29 per year, and

must be prepaid. We guarantee that you

will be completely satisfied or we will re

fund the entire amount of your subscrip

tion.

Join over 80,000 subscribers like Ann

Lewin, Director of the Capital Children's

Museum who says, "I am very much im

pressed with Creative Computing. It is

helping to demystify the computer. Its arti

cles are helpful, humorous and humane.

The world needs Creative Computing."

creative
computing

Attn: Barbie
P.O. Box 789-M

Morristown, NJ 07960

Toll-free 800-631-8112

(In NJ 201-540-0445)
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The unique heavy duty

design meets the latest industry

Surge Voltage Standards and

provides the highest level of

commercially available two-way

protection. It assures electronic

equipment of clean incoming AC

power ... and it prevents distur

bances generated by equipment

from being conducted back into

the poweHine. The VOLTEC-

TOR® Series 6 Plug-In Power

Conditioner supplies the positive

surge-protection and filtering

that most manufacturers have left

out of their equipment.

Available with current ratings

of 1, 2, 5, 7 and 10 amps.

Prices: Begin at $79.50

Delivery: Stock

Manhattan

Software

Announces Four

Atari Game

Programs

Manhattan Software, long a

publisher of programs for the

TRS-80, has begun issuing a

series of programs for the Atari

Computer. The first four releases

are:

Gin Rummy 3.0, with color card

graphics and sound, which plays a

full regulation game of Gin, and

can hold its own against even

skilled Gin players. Prices at

$19.95, the program requires

32K memory and one joystick.

Casino Blackjack/Counter, a

realistic simulation of playing at a

casino table — card graphics show

five hands dealt, and the user

plays the center hand while the

computer plays the rest. A major

purpose of the program is to

teach card-counting, a method

which is claimed to give the player

a statistical advantage over the

house in some situations. Priced

at $19.95, for 24K and one

joystick.

Labyrinth Run, a test of skill and

coordination, using the joystick to

guide a fast-moving runner

through twists, turns, reverses

and slaloms, with thunderous

crashes when the runner hits a

wall. Three skill levels. $14.95,

the game requires two joysticks.

These programs are available

at dealers, and direct from Man

hattan Software, P.O. Box 35,

Pacific Palisades, CA 90272.

Telephone (213) 454-8290.

Atari Adds Missile

Command To Its

Video Computer

System Game

Library

Missile Command™, a popular

coin operated video game cur

rently in arcades, is now available

in a home video game version, it

was announced today by Atari,

Inc., creator and manufacturer of

both products.

Largely due to Missile Com

mand's success as an arcade game

and in response to considerable

consumer demand, Atari de

signed the game cartridge for its

Video Computer System™ pro

grammable TV game.

The Missile Command game

cartridge is a one or two player

game that uses joysticks and

offers 34 game variations.

According to Michael J.

Moone, president of the Consu

mer Electronics Division, "Missile

Command is one of the most

challenging skill and action video

games ever created. We believe its

popularity will be as pervasive as

that of its predecessors, Space

Invaders and Asteroids."

The game begins with wave

after wave of enemy missiles

raining down on an earth missile

base and 6 surrounding cities.

The player, as base commander,

is responsible for protecting and

defending the territory from

enemy attack. To combat each

wave of enemy missiles, the base

commander is given 30 guided

defense missiles which when

exploded in the path of attacking

missiles destroys them. Each

successive wave of attacking

missiles comes faster than the

previous one and the game

continues until all cities and the

missile base are lost.

Additional features include

game difficulty adjustment to

correspond to player skill levels,

slow game variations designed for

young children and screen color

changes as game progresses to

reduce eyestrain during extended

game play.

Suggested retail price is

$31.95 and cartridges will be

available nationwide by April.

New Product releases are

selectedfrom submissions for

reasons of timeliness, available

space, and general interest to

our readers. We regret 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 publication.
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defense missi les wh ich when 
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Big Savings On Atari & PET!
No Risk - No Deposit On Phone

Orders - Shipped Same Day You

Call -C.O.D. or Credit Card
• On all m stock unils

Please Call Between 11AM & 6PM

(Eastern Standard Time)

(800) 233-8950

ATARI® 800™

PERSONAL COMPUTER

List $1080

$759

ATARI® 810™
DISC

DRIVE
List $599.95

New Low Price

only $489.00

ATARI*
Maxell Disks 10 for S34

Sycom Disks 10 for 29

Atari Disks 5 for 22

400 8K

40016K

410 Recorder

815 Disk

822 Printer

825 Printer

830 Modem

850 Interface Module

CX852 8K RAM

CX853 16K RAM

CX70 Light Pen

CX30 Paddle

CX40 Joystick

CX86 Printer Cable

CO16345 822 Thermal

Printer Paper

CAO16087 825 80-col.

Printer Ribbon

(3/box)

CX4119 Conversational French

CX4118 Conversational German

CX4120 Conversational Spanish

CX4125 Conversational Italian

CXL4009 Chess

CXL4011 Star Raiders'

CXL4004 Basketball

CXL4006 Super Breakout"

CXL4010 3-DTic-Tac-Toe

CXL4005 Video Easel"

CXL4007 Music Composer

CXL401 5 TeleLink"

CXL4O02 BASICComputing Language

CXL4001 Education System

Master

CXL4003 Assembler Editor

S419

449

62

1199

359

779

159

179

94

149

64

18

18

42

17

45

45

45

45

30

45

30

30

30

30

45

20

46

21

45

CX4115 Mortgage & Loan Analysis $13

CX4101 An Invitation !o Programming 1 ... 17

CX4106 An Invitation to Programming 2... 20

CX4117 An Invitation to Programming3... 20

CX4107 Biorhythm 13

CX4103 Statistics I 17

CX4121 Energy Czar 13

CX4108 Hangman 13

CX4102 Kingdom 13

CX4112 States & Capitals 13

CX4114 European Countries

& Captials 13

CX4105 Blackjack 13

CX4111 Space Invaders 18

CX8106 Bond Analysis 20

CX8107 Stock Analysis 20

CX8108 Stock Charting 20

CX4104 Mailing List 17

CX4110 Touch Typing 20

CX8102 Calculator 24

CX4109 Graph It 17

CX4120 Conversational Spanish 45

Talk & Teach Courseware;

CX6001 thru CX6017 23

Combination Special!

825 Printer & 850 Interface
825 Lists for S1000

Regular Mail Order Pnce: $779

850 Lists for S220.

Regular Mail Order Price: $179

Save $20.00

Buy Both For Only $938

CX8104 Atari 810
Master Diskette II

New DOS 2 Operating

System Master

only $21.00

Microtek RAM 16Kor32K

• Full 1 year warranty

• Compatible with 400 or 800

• Assembled and Tested

16K $ 99

32K 189

Atari Specialists .. .

We Carry

It All

commodore

Commodore Computers:

4032 N S1090

4032 B 1090

8032 1499

Commodore Peripherals:

CBM 4022 Printer 675

CBM 4040 Dual Drive Floppy Disk ... 1090

CBM 8050 Dual Drive Floppy Disk ... 1420

CBM C2N Cassette Drive 87

Tally 8024 Printer 1679

EBS Accounts Receivable

Inventory System $695

Dr. Daley Mailing List 129

Dr. Daley Inventory 89

OZ2 Information System 329

BP1 General Ledger 329

Tax Package 399

Dow Jones Portfolio Management 129

Pascal 239

PET to IEEE Cable 37

IEEE to IEEE Cable 46

NEW-

8096 1890

VIC-20 299

Software
WordPro 3 (40 col.) SI86

WordPro 4 (80 col.) 279

WordPro 4 Plus (80 col.) 339

Visicalc • Apple SI 22
Atari 163

PET 163

Printers
NEC 5530 S2495

Diablo 630 2195

Trendcom 100 299

Trendcom 200 489

Paper Tiger 445G 769

Paper Tiger 460G 1219

Epson MX-80 539

To Order:

Phone orders invited (800 number is for order desk only). Or send check or money order.

Equipment Shipped UPS collect. Pennsylvania residents add 6% sales tax. Add 3% for

Visa or MC. Equipment is subject to price change and availability without notice.

Computer Mail Order

501 E. Third St.

Williamsport, PA 17701

(717) 323-7921
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IFYOU CAN
WTAMINUTE,
WE CAN S/yE
YOU HjIII
With the Starwriter™ Daisy

Wheel 25 cps printer from C. Itoh.

A business letter, written on a 45 cps

word-processing printer, might take

about two minutes to print.
With the Starwriter, it might take

closer to three.

The typical 45 cps printer retails for

about $3,000.
But the Starwriter 25 retails for about

$1.895—thus saving you about $1,000.
And therein lies the biggest difference

between the Starwriter 25 and the more

expensive, daisy wheel printers.
The Starwriter 25 comes complete

and ready-to-use, requiring no changes

in hardware or software. It uses indus
try-standard ribbon cartridges, and it's
"plug-in" compatible to interface with a

wide variety of systems, to help lower
system-integration costs.

Using a 96-character wheel, it
produces excellent letter-quality print

ing on three sharp copies with up to 163
columns, and offers the most precise
character-placement available, for out

standing print performance.

C. Itoh's warranty;

3 months on parts and labor, sup

ported by one of the best service organi
zations in the industry.

\i1,000OFF
Leading Edge Products, Inc., CM-5

225 Turnpike Street,

Canton, Massachusetts 02021

Dear Leading Edge:

I'd like to know more about the Starwriter, and

how spending a minute can save me a grand.
Please send me the name of my nearest dealer.

Name .

Title

Company.

Street

City

State -

Phone: Area Code.

N umbe r

.Zip.

LEADING
EDGE.

Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 0202 1
Dealers- For immediate delivery from the Leading Edge Inventory Bank1" call toll free 1-800-343-6833

In Massachusetts, call collect (617) 828-8150. Telex 951-624
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The typical 45 cps printer re tails for 
about $3, 000. 
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$l,895-t~us saving you about $1,000. 

And therein lies the biggest diffe rence 
between the Starwriter 25 and the more 
expensive, daisy wheel printers. 

The Starwriter 25 comes complete 
and ready-to-use, requiring no changes 
in hardware or software. It uses indus­
try-standard ribbon cartridges, and it's 
"plug-in" compatible to inte rface with a 

wide variety of systems, to help lower 
system-integration costs . 

Using a 96-character wheel, it 
produces excellent le tter-quality print­
ing on three sharp copies with up to 163 
columns, and offers the most precise 
character-placement available, for out­
standing print pe rformance. 
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3 months on parts and labor, sup­

ported by one of the best service organi­
zations in the industry. 
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COMPUTE!

The Great
American Solution

Machine.
Meet Commodore. The busi

ness computer that's providing

solutions for more than 100,000

people all over the world. Built
by one of the pioneers in office
machines. With a reputation for
quality that can only come from

vertical integration of the total
manufacturing process. Commo
dore builds, not assembles.

Compare Commodore's word
and data processing capabilities
with computers costing twice or
even three times as much. You'll

see why so many small busi

nesses are turning to Commodore

for solutions to problems as var
ied as these:

□ A car leasing company's cus
tomers were terminating too early

for account profitability. Solu
tion: A 16K Commodore. It

analyzes cash flow on over 1200
accounts, identifies those for

early penalties, and even writes
up lease contracts. Commodore
paid for itself within weeks.
□ A law firm needed a high
quality, easy-to-use, affordable
word processing system.

Solution: Commodore plus
its WordPro software pack

age. At a $6,000 savings.

D A gasoline retailer needed to
inventory, order and set prices;
determine Federal and state

income taxes; and comply with
Federal pricing and allocation
regulations. All done daily,
weekly, monthly and yearly.

Solution: Commodore. It keeps
his business on track—and Uncle
Sam off his back.

D A paint and wallpaper store
had to inventory over 600 expen
sive wallpaper lines for

profitability, monitor distributor
sales, set and track salesmen's
goals, and help the customer

select the right size, pattern and
quantity. Solution: Two 32K

Commodore com

puters, floppy

disk and

printer.

Commodore
does it all—

and account

ing, too.

In applica

tions like

these,

and many more, Commodore

solves the problems that stand in
the way of increased profitability.
Commodore can provi de the solu
tion in your Great American bus
iness, too. Find out more by call
ing or writing any of Commo
dore's District Sales Offices.
COSTA MESA, CA 2955 N. Air
way Avenue 92626. (714) 979-6307.

SANTA CLARA, CA 5330 Scott
Boulevard 95051. (408) 727-1130
DECATUR, GA 5360 Snapfinger
Woods Drive 30035. (404) 987-3311
BENSENVILLE, IL 790 Maple
Lane 60106. (312) 595-5990.
NORRISTOWN, PA
950 Rittenhouse Road 19401
(215) 666-7950.

DALLAS, TX 4350 BeJtwood
Parkway South 75234.
(214) 387-0006.

Commodore Business Machines,
Inc., Computer Sales Division,
Valley Forge Corporate Center.
950 Ritten

house Road,
Norristown,

PA 19401.

commodore
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