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CREATE-A BASE

CREATE-A-BASE is a data base file management

system that enables the user to choose the number of

fields needed in a file, and add or delete fields with

out disturbing any of the existing data. Once a file is

created you can perform any of 30 functions. Such as:

• Interact with WORDPRO 4, and 4 +

• Do mathematic functions on any 2 or more

fields

• Sort 650 files in only 19 seconds

• Merge any sequential file into a CREATE-A-

BASE file, and output a sequential fife from

a CREATE-A-BASE file

• The report generator has the feature of user

defined fields and field width.

• Printouts can be generated by values such as,

greater than, less than, equal to or in alpha

or numeric codes.

You don't have to be a programmer to operate

CREATE-A-BASE on your COMMODORE com

puter. It's menu driven and asks you questions at

each step as you perform any of its many functions.

WORD-CHECK

WORDCHECK is a poor spellers dream come true.

Designed to interact with WORDPRO, it has 2100

root words and suffixes, in addition for the business

and scientific user it has the capacity for 900 industrial

or scientific terms which you load in yourself. You

have a total vocabulary of approximately 7500 words

at your fingertips. It simply goes through the text and

flags any words that it doesn't recognize.

WORDCHECK is the ideal program to proof your

spelling, whether it is one paragraph or a 100 page

manual. The dictionary is versatile, allowing the user

to add or delete words. You can design the program

with the technical terms your profession uses, even

duplicating the table and tailoring it for each person

in your office. Let WORDCHECK do the work for you

quickly and accurately.

m

AVAILABLE
at your local COMMODORE dealer or

distributed exclusively in CANADA by

B.P.I. Micro Systems, Ltd.

80 Barbados Blvd. #14

Scarborough, Ontario M1J1K9

Special Dealer Introductory Package Available

/ Micro Computer Industries Ltd.
/ n n

1520 E. Mulberry, Suite 170 Fort Collins, CO 80524

1-303-221-1955
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User Manual) must be corrected. The easiest way to

do this is to type any line number not in the pro

gram and return. Two, record the length of the

program by PEEKing at locations 124 and 125

after an ordinary tape load. In my example

program 1 showed 4 and 74 respectively. Since I

intended to relocate the program to a partition

beginning at hex 800, it was necessary to use

the values 8 and 74 in line 210 in the master program.

The partition idea described above should be

applicable, with only minor changes, to any micro

computer using Microsoft BASIC. In fact I used

a partition for the first time on my SYM to store

an initialization program which was used infrequently.

In this case the partitions were of unequal length,

4K and 8K. Readers might be interested in storing

their short BASIC utility programs in an out of the

way partition and activate the programs when

necessary as I did with the SYM initialization pro

gram. Maybe others could share their ideas on the

subject with me care of this magazine. We could

publish the best ones in a future article. (Anyone

for time sharing?)

Important PET Pointers

(Low/High Bytes)

Start ofTcxi

End ofText

Top of Memory

1107Old ROM

122/123

124/125

134/135

Upgrade ROM

40/41

42/43

52/53

10 REM MEMORY PARTITION-MASTER PROGRAM

20 REM EXAMPLE:

3 0 REM THREE PROGRAM WORKSPACES

35 REM CREATED AT:

40 REM HEX 0800-0FFF PROGRAM 1

50 REM HEX 1000-17FF PROGRAM 2

60 REM HEX 1800-1FFF PROGRAM 3

65 POKE 123,04:POKE 122,01

66 POKE 125,06:POKE124,57:CLR

67 POKE204 8,0:POKE40 96,0:POKE6144,0

70 :

80 REM HARVEY B. HERMAN

90 :

95 PRINT "WHICH PROGRAM DO YOU WANT";

100 INPUT"(1-3)";N

110 ON N GOTO 200,300,400

200 POKE 123,08:POKE122,01

205 POKE135,24:POKE134,0

210 POKE 125,08:POKE 124,74:CLR:END

300 POKE 123,16:POKE122,01

305 POKE135,24:POKE134,0

310 POKE 125,16:POKE 124,74:CLR:END

400 POKE 123,24:POKE122,01

405 POKE135,32:POKE134,0

410 POKE 125,24:POKE 124,74:CLR:END

10 REM PROGRAM 1

20 A=l

30 PRINT A

40 POKE123,4

45 POKE124,57

50 POKE125f06

55 POKE135,8

60 CLR:END

10 REM PROGRAM 2

20 B=2

30 PRINT B

40 POK1U23,4

45 POKE124,57

50 POKE125,06

55 POKE135,8
60 CLR:END

10 REM PROGRAM 3
20 C=3

3 0 PRINT C

40 POKE123,4

45 POKE124,57

50 POKE125,06

55 POKE135,8

60 CLR:END

Machine
Language

Code For
Appending

Disk Files
Robert H. Wollenberg

Department of Chemistry
Stanford University

The attached machine language routine pro

vides a very useful tool for those who have

been frustrated (as I have) at the inability

of the current disk operating system (DOS)

of the Commodore 2040 Dual Drive Disk to

append programs. Although firmware recently

introduced by Palo Alto IC's (The Program

mer's Toolkit) provides some relief to those

who require a convenient appending pro

cedure, it suffers a serious drawback. The

system operates only by appending a tape

file to a program already in memory. Thus,

it becomes necessary to first save program

pieces to tape and then reload these in proper

sequence using the append command. Since I

was reluctant to use this slow tape file pro

cedure, I searched for alternatives involving

disk files.

A little investigation of the DOS com

mand, Copy, reveals that this instruction goes

a long way toward solving the problem. Basic

is stored in memory starting at location

$0401. The first two bytes are forward
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10 REM 
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OMNIFILE CBM or TRS-80 $30
Omnifile is a versatile, in-memory database program with sorting, formatting, and computational features.

Records can be entered, edited, and processed with a single letter command. Omnifile applications include

inventory records, mailing lists, sales journals and collection lists. Records can be stored on the Commodre floppy
disks or on the tape cassette. Omnifile uses approximately 6k of RAM memory. Up to 500 records can be contained

in memory in a 32k CBM at any time. Multiple files are easily accessed from disk or tape. Items can be sorted, moved,

inserted and reformatted. Calculations can be made and totals can be printed. The Omnifile package includes the

program with sample data, listing and manual, and will operate on the large keyboard Commodore PET or CBM
computers with at least 16k memory. Also available on diskette for S36. An abbreviated version, Data Logger,

requiring only 1 k of RAM is available on cassette for $15.

GENERAL LEDGER/PERSONAL LEDGER CBM or TRS-80 $30
General Ledger is a complete double entry bookkeeping system with provisions for budgeting and keeping

records of income, deductible and non-deductible expenses, assets and liabilities. Simple interactive features allow
entering transactions, adding or editing accounts, and printing of a detailed income statement and balance sheets.

Data can be stored on the Commodore floppy disks or cassette. General Ledger occupies about 6.2k of RAM
memory, allowing approximately 200 accounts on a 16k machine. Transaction files can be accessed by our Omnifile

database program for complete analysis, sorting by date, account number, etc. The General Ledger program will

operate on the new Commodore PET or CBM microcomputer systems and comes with sample data, listing, and

manual. Also available on diskette for $36. An abbreviated version allowing about 35 accounts on a 1.0 or 2.0 BASIC

8k PET is available on cassette for $20.

EXPLORE CBM $15
Inspired by the computerized fantasy simulation "Adventure," Explore is a conversational program which operates

on the Commodore PET with only 8k bytes of memory. Explore contains four adventures in which you operate a

computerized tank, hunt treasure in a magic cave, explore the mall in Washington D.C., and survive in a haunted

castle. Explore package includes introduction, five data files, and complete manual. Available from Channel Data

Systems on cassette for $15. Indication of old or new ROMs is requested.

CHANNEL DATA BOOK for PET CBM $20
A complete hardware and software reference service listing descriptions for over 1400 software programs and

over 200 peripheral devices for PET. Also includes an information sources section, and addresses for Commodore

Dealers in the USA and Canada, Commodore Vendors, and PET user groups. Designed to organize documentation,

newsletters, listings, and other user selected information in an attractive 3-ring binder.

ACCESSORIES
PORT NOISE COMPLETE Speaker-amplifier for Commodore PET or CBM with connector (M & N pin) all

ready to plug in—$20.

IEEE/USER PORT CONNECTOR 24 pin connector. With backshell—$7. Without backshell—$4.

C-10 TAPE CASSETTES High quality AGFA tape with screw type case. $10/10 or $75/100.

Cash, Checks, Money Orders, VISA, Mastercharge

Add $2 shipping for each order—COD-$3.50

For foreign orders please inquire for pricing

CHANNEL DATA SYSTEMS
4141 State Street Santa Barbara, CA 93110 805-964-6695
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pointers to the next line of code (stored by

the usual 6502 convention of low byte/high

byte). Locations $0403 and £0404 store the

line number for this first line of basic. The

ASCII Code for this line is stored beginning

at location $0405 and ends with the delimiter zero.

The next byte begins the second line of basic and is

stored at the location pointed to by the forward

pointers at locations S0401 - $0402 described above.

By following the forward pointers from line to line,

one eventually reaches the end of the basic code. This

event is signaled when the forward pointers are zero.

When the DOS Copy command concatenates

two disk files, the zero page values indicate that

both programs were combined; however, listing the

concatenated program reveals only the first program.

The second program for all purposes remains

invisible to the basic interpreter. This is because

the forward pointers of the first program eventually

point to the two delimiters, zero, and at this point

the end of basic is signaled. The next two bytes are

pointers to the start of basic text for the second

program as originally saved to disk. If the first line

of the second program is moved forward in memory

by four bytes, then the last line of the first

program will point to the first line of the second

program and the linking process will be nearly com

plete. In order to finish the linking procedure, the

forward pointers of the second program must be

0013

0017

eeia

0011=

■#■21

0023
0024
0625

0026
002?
002S

0023

tax
0031
0032

6033

0834

0O3fi

W3?

0033

0039

9049

004]

0042

0043

(M44

0943

0846
D047

B8B0

833fi
033C
B33G
0340

0343

0346
0346

#34*

034C

034E

0350
0352

0354

D3S6
0338
0359

035B
035C

C'iSE

0361

03S4
0367

0369
03cC

03oD

03eF

0371

0373

0375

0377
037:3

A3

85

>_p

26

20
Ffl

fi5
B9

C6

C6

f&

fi0

91
fl9
S3

91
S3

16

28

20

20

D8

4C
33

us
E5
\.t

D8

A5

C5

m

FF

11

12

2£
6C

21

5C
82
SB

5C

00
04

5C
20

SG

FS

72

42

■SC

III

8B

2ft

5C
82

04

2E

SC

C5

03

C5

C4

03

C3

♦ ■

iTART LEA

STA

STA

JSR

JSR

EE&

LBA

fnE
DEC

■SKIP TEC

LEA
LDV
STfi
im

DEV
BGflIN STH

DEV
BPL

JSR

JSR

JSR

EflE

H0HE JMP
EMDB«S £EC

[ [ifi

.-tc

CMP

BNE
LM

CMP

nuTEHU RT3

f033fl

#*FF

Ml

>12

ICS3C
EMDSfiS
POHE

*5C
SMP

*5P

*5C
1*00

«I04

C*5C ■ ■'-■
*t2Q

(SSC>,V

mC'RIH

IC572

JC442
EHDBflS

^7Apr

*C3dB

XiA

X5C

• *O2-

H0TEND

I2B

J5D

■SETUP TO FIND PftOORfiH DELIMIT!

.ROM Fltffi LIKE It ROUTINE
■ CHEQ-. FOR EHD OF EflSIC
.VES.- EXIT AND PRINT PEAICi1
■CURRENT LINE

■MOVE BfiCk ONE BYTE

.SETUP FOR 4 LOOPS

."STORE HEW PRMRM1 CELIfilTEP
LOAB R8CI1 ELAilF1

■ STiJRE FLRMKS

;fi0« CLR ROUTINE
;R0M FIX CHfilNINO ROUTINE
■CHECK FOP EMU £3F EASIC

■ I'O NEXT PRODRflH IF MOPE
. EXIT TO BftSIC
.CHECK FOR EIID OF BASIC POUT I HE

• TOP OF VflRinH.ES
iCORREHT LOCATION

rOIFFERENCE = 2 IF EflE
.RETURN IF hot DONE
.CHECK HIGH RDDRESS

j REM ROBERT H WOLLSflSERO
10 REM PR0GRWI TO hFFEIW USING DISK COMCFiTENATE COMMflHD
15 IiEF F»Jft<X)^^EK<XJ+256#PEEK<X+i):DEF FHB<X>=FHS<X>-X

20 r=FNfK48>:E=FNfl<425 X=FNBCI>

^5 IF I+X>€-2 THEN FPIUT"EtlIi OF WEMQRV-NO Lltir" EHD

.=:ti I = I*;-MF FNfl' I KM THEil X-FNB' I) GOTO 25

55 FOP .'=! TO 1+3 PQKEJ*PEEKCI+4) :-;E::T

40 F0RJ-I-H TO 1+7 FOKEJ-51 NEXT V=I-1025+4 FEM OFFSET
45 ;;=FNE'Ij*Y P0KEI+I/INTC(I+X)/256) POKEI,I+X-25e*IHT<(I+X>/256)

50 I=I+X IF FNB<I>O0 mMH J '£~Z THEh' 45

55 IF FNfl(I)=fi HNH KE-2 THEN 55
6B PRINT"LINK-COMPLETE" EHD

PEhDV.

recalculated to compensate for the relocation of code.

This is done conveniently using the ROM chaining

routine at $C442.

To use the attached machine code, first use the

disk Copy command to concatenate up to four pro

gram pieces. For example, to append pares A, B and

C to form program D, the following command is

executed (after loading the DOS support):

*-C0:D = l;A,l:B,l:C

Next load the machine code and the concatenated

program D into memory and type:

SYS826

The programs are linked and the message:

"READY." appears.

For comparison, I have written a basic program

to link concatenated programs. In this case the linking

program must be the first program concatenated.

Once concatenated, the new program is loaded into

memory and then linked by typing:

RUN

The linking program is then deleted, leaving only the

desired appended program. Comparison of these two

procedures revealed that the machine language code

ran nearly a thousand times faster than the basic-

code. ©

Multitasking On

Your PET?

QUADRA-PET
Charles Brannon

Greensboro, NC

QUADRA-PET is a machine language program that

lets you partition the memory of an upgrade ROM

PET or CBM into four 8K blocks. Each block is an

independent program workspace. Programs existing

in each 8K partition can be selected and then used

and modified without affecting any of the other pro

grams. You can jump to any other of the programs

at any time.

After initialization with SYS 926, PET displays

the question:

WHICH PET? [1-4]

Perhaps Mary, an avid computer-games buff, types

in "1" and loads STARTREK. She play? it for a

while and then leaves to eat lunch. Meanwhile, Bob

goes to the PET, sees that someone is using PET #1,

and switches to PET #2 to write a business program.

After nearly "perfecting" it, he leaves to see what

Mary is up to. Now the kids come in, and after

arguing for a half-hour agree to share the PET, one

using PET #3 and the other PET #4. Fortunately for

Bob and Mary, nothing the kids do can harm their

programs.

How To Use QUADRA-PET

1. Load or type in one of the versions of QUADRA-
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by four bytes, then the last line of th e first 
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0015 0000 • • r OJ3A 

0017 .,'" fO" ST~pr LDA il i FF . SETuP TO FIIID fF'OCoAAN DEL i MITER 
0010 0>X .,,, STA 111 
00" 0'" S!; 12 ST" 112 
0020 (.1340 2(j2CCS JSR f (.5l(, , 1Wf1 F IrIlI U tiE II !"OUTI liE 
0021 O:N3 20 ,;c 03 JSR EIIOfFiS , CHECI FOR EUD OF r.AS IC 
0022 o.J40 FO 21 tEQ DillE • ·,'!s , E.< I T 111m PRIIIT !'EAIr'o' 
0023 0 348 1iSS< LDN . St ; ~UI'FE IH LlII£ 
002< OJ" 00 02 111£ S/o. JP .. " 034C C"; 'Sri DEC S'D , nOVE BAC" OIlE BnE 
""26 0:34E C"; 5C St IP ~E (' J5C. 
0027 0'00 ~, "" LiJA u OO 
0028 030' ,.;0 O~ LD'~ 110 4 ,';ETUP F'OR 4 LOOPS 
002> 03,4 9 1 ~ S TN \ ' :(.), ',' ,;. TOPE rlEW pF'~Arl [lEL HlI TER 
OOJO 0'56 A9 20 lIlA .. ~o 1.011[1 ASC I J BLA'" 
0031 03~ as 'EY 
0032 0359 9 1 5C H6<1W '';1A (150 ,',' ,STOPE FLRlIt;S 
0033 03511 .. rE'~ 
0034 0= iO n I FL i1GA irl 
0030 03>. 20 72 (,5 J.;s;, ' (,5;"2 • ,;,u; CLR FOUTWE 
0036 036 1 ~ .: ;: (,..1 n~ ' C442 , ~Ot1 FI )( CHA UUt~ POUll llE 
0037 0364 ;:u 6C 03 J~ EIIIIERS , (,HEO F~ EIID OF EAS I(' 
0038 036' OOD! 111E ST~T , 00 II£)(T PPOCiF'fIM J F' MOfE 
0039 0369 ..Ie 8:3 W tIQt:E Jt1P ' C38l:1 , E" n TO ~AS J C 
00<' .,6< 38 EtW8tfS ~EC ,(HE'O F'OR EtlD Of' BASI C F'OUTU'E 

""'I 03tiD ~ 2A LIlA ' lA , TOP OF VriF'IAFLE$ 
00<2 036F' "SC : LC r:;c .CUF.FErrr LOCAT l OtI 

"'" 0-37 1 (9 02 (liP •• ru . [lIFF'E"EI'-:E • O! I F EIID 
00" 0373 00 04 FIlE I/UTEIlD ,r;;ETllP.tl IF' riOT DOtlE 
0045 0375 i15 23 LOft '-211 . ( HECI HI GH A[lDFESS 
0046 0377 C5 'SD (,...P ' 50 
004 7 037~ " rCTEllD FTS 

o I\E'r-l kOFERT H HOLLEIlIEF(· 
10 kEN PPOGI\An TO tiF-PEriD USltlG DISf ('OHCATEIIATE C.OrJItAIID 
J 5 DEF Ftlf1( X) =FEE);.'. X) "2S6 +PEEt Y "I ) r'EF FIlF- (X) "'FtIA OO - X 
20 I:z:Fllfh 40 ) E=Fr IA( -42 " X=FIIII>: I , 
':S IF 1 .. :;:, =E - 2 THEIl PRlIlT"EtlO OF IrEl10R','-t/O LItIf· EIID 
30 I = I·X IF F ilfi ( I )()O THEIl ):-FtUl ( P CoOT(1 ';;5 
3:5 F OP .1:::1 TO h 3 F-Ot..EJ , F"EE/,\J .. 4 ) tjEXT 
·10 FOP):1"'4 TO I .. { FOt..EJ ,3Z IlEi,T ',':1-1025+ 4 FE~1 OFFSET 
45 ;.(:FIIB\I/ "',' F'OI £I"' ! , lrlT (· I;.X/,'::'5o . F-(r~Ej I · :':-'56. HlT( \ I"~(),·25o ) 
50 I=I"X IF F·tA , 1 .';:'0 MIlO I :E-2 TiiEII oJ 'S 
55 IF Ftt':hD =~' titlO 1.(£-2 THEIl ;S 
150 F"IHIIT"LItlK-(ONF-lETE " Elt{\ 

PEIiO',' . 

recalcu lated to compensaLc fo r the relocation o f code. 
Thi s is done convc ni cllll y usin g the ROM chaining 
rou tin e a t SC442. 

To use the attached machin e code , first use the 

disk Copy command LO conca tenate up to fo ur pro­
gram pieces . For example , to append parts A, Band 
C to rorm program 0, the rollowin g command IS 

executed (after loading the DOS support) : 
~CO:D ~ I:A ,I: B, I: C 

Next load the machine code and the concatenated 
progra m D into memory a nd type: 
SYS826 

The programs a re linked and the message: 
" READY ." appears. 

For comparison , I have wri llen a basic progra m 
to link concatenated progra ms. In [h is case the linking 
program must be the first program concat ena ted. 
Once concatenated, the new program is loaded into 
memory a nd then linked by typin g: 

R UN 

The lin king program is then dele ted, leav ing onl y the 
desired appended program. Comparison of these two 
proced ures revealed that th e machine la nguage cocle 
ran nearly a thousand times raster th an the bas ic 
code. © 

Multitasking On 
Your PET? 

QUADRA-PEtT 
Chorles Brannon 
Greensboro. NC 

QUADRA-PET is a machin e language program that 
lets you partition the memory of an upgrade ROM 
PET or C BM into four 8 K blocks. Each block is an 
independent program workspace . Programs existing 
in each 8K partition can be selected and then used 
and modified without affecting any o f the ot her pro­
grams. You ca n jump LO a ny o ther of th e program s 
a t any time . 

After initi a lization with SYS 926 , PET dis plays 
the question: 

WHICH PET? [1-4] 

Perh aps Mary , an avid computer-games buff, types 
in " I " and loads STARTREK. She plays it for a 
whi le and then leaves to cat lunch . Meanwhile, Bob 
goes to the PET, sees that so meone is usin g PET # 1, 
and switches to PET #2 to write a busin ess program. 
Arter nearly" perfecting" it , he leaves to see what 
Mary is up to. Now the kids co me in , and after 
argu in g for a half-hour agree to share the P ET, one 
using PET #3 and the other PET #4. Fortuna tel y for 
Bob a nd Mary, nothing the kids do ca n harm their 
program s, 

How To Use QUADRA-PET 

1. Load or type in one of the versions of QUAD RA-
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1,000,000 Bytes

PET/BETA-1

If your daia and program handling requirements are

minimal, a mini-disk may be for you. If you want to access

large amounts of data, program libraries, flexible user-

defined 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 cassette with a

transfer rate of 1K/second.

PET/BETA-1 System

Single density (512 k/dnve) .

Double density (1 meg/drive)

$600

$800

SI 0.00

taaiar~s -T

1-111 *Tt-13MT

Programs for Commodore's PET®
Present this ad from COMPUTE! and receive S2 off your purchase

price. Valid at your local dealer or when ordered direct.

• PROFESSIONAL TOOLS
• Business Researcher (16k) $50
• RNAV3 Navigator (16k) $30 (8k) $25
• Education Pack (High School) 515

• DISK BOWLING SYSTEM
• Leoguebowl-24 (Disk 32W $145
• Archivebowl (for above) $40
• Leoguebowl-12 CCoss. 16k) $40
• Tournamentbowl (Cass. 6k) $30

HOME b OFFICE
• Deluxe Address (16k)$40
• Home Address $25
• Grocery Mart 515

GAMES & SIMULATIONS
• Mansion! .

• Museum! .

• Pentagon!

$15

515

515

Inventory $20

5hopper $20
Dinner's On! $15

Fur Trapper $15

High Seas $15

Send for free catalog!

^HARKY H. DRILEY
P.O. Box 2910

Livermore, CA 94550
(415) 455-9139

Dealers Leiierhead inquiries irwued Photocopies of this ad o<e NOT vohd coupons One

coupon per pu'chase This coupon moy be redeemed for (oce value pljs 15" for handling

if ■: wos received from customer upon purchaie of one of the above programs Offer void

where restricted by low

P

I

E

PET/CBM* IEEE-488 TO PARALLEL PRINTERS

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

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

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

**** **** #*#*

Fully assembled and attractively enclosed. Connected

with, and powered by, the printer using the 6r 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. 21(M

;VPET/CBM are trademarks of Commodore Business Machines
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Programs for Commodore's PET® 

1,000,000 Bytes Present this od from COMPUTE! and receive S2 off your purchase 
price. Valid at your local dealer or when ordered direct. 

• PROFESSIONAL TOOLS 
PET/BETA-1 • Ouslness f\esearcher ...... .. (16k) sso 

• f\NAVJ Navigotor.. .. .. .. .. .. .. .. .... .. .. (16k) S30 (8k) $25 
• Education Pack (High School) .. ................ .. S 15 

• DISK BOWLING SYSTEM 
• leaguebowl-24 
• Archivebowl ...... 
• leoguebowl.1 2 ...... 
• T ournomembowl .. 

• HOME & OFFICE 

· ..... <D;sk 32k) 
.......... (for above) 

... ......... (Cass. 16k) 
.. ....... (Cass. 8k) 

1145 
140 
140 
130 

II your data and program handling reqUIrements are 
minimal, a mmi-disk may be for you. If you want to access 
large amounts of data. program libraries , flexible user­
defined data formaling. and easy to understand documen· 
tat ion, CONSIDER the PET / BETA·1. 

• Deluxe Address (16k)S40 • Inventory . . . $20 
• Home Address .......... S 25 • Shopper . . .. ... $ 20 

• Dinner's On! . . . $ 15 

The PET / BETA· ' is a last digital tape system incorporating 
the BETA·, drive, With a flexible user-oriented operating 
system. The double-density drive has high-speed random 
access to over ' million bytes per d igital cassette With a 
transfer rate of , Klsecond. 

PET/ BETA-l System 
5;nglo dens;ty (512 k/drive) .. 
Double density (1 meg/drive) 
.-.;ANUAL laDpl,e.lOOle to ;lure".'" 

. S 600 
..... S 800 

$ 10.00 

• Grocery Mort .. .. .. S 15 

• GAMES & SIMULATIONS 
• Mansion! . 
• Museum! .. 
• Pentagon! . 

. . . 115 
. . 115 

. .. 115 

• Fur Trapper . 
• High Seas .. 

Send for free catalog! 

rr-fi / HARRY H. BRILEY 
p.o . Gax 2913 

livermore, CA 94550 
(d15) d55-9139 

.. 115 
. 115 

D('QJe~ Leuemeoo Il"lQulne~ Invited PhotocopIes olt hl~ od ole NOT yohd coupons One 
coupon pel pvrchos.e Thos coupon may be redeemed 101lcce Yolue plus 15' fOI hondllng 
1111 wo~ receIVed from customer upon purChose of one of lne obove progroms Offer void 
whele restflc\eo by low 

p 
I 
E 
• 
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PET /CBM* IEEE-488 TO PARALLEL PRINTERS 

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

Ce ntronics, NEC " Spinwriter" , Esco n Produc ts , AJ-841, 

IDS "Pape r Tige rs ", Anadex, "MIPLOT" b y Wa tanabe, etc . 

* * * * * * * * * * * * 
Full y a s sembled and attrac tively encl osed, Connected 

wi th, a nd power e d b y , the printer using t he 6' da ta 

cable. Independentl y addres sabl e as Device# 4 to 30. 

IEEE-488 Bus Ex tensio n f o r flopp y disks , etc. Switch 

selectab l e PET-TO-ASCII co de c on version. No sof twar e 

drivers required 

* * * * 
Uses BASIC 488 commands instead. 

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

Spec i fy printer mo d e l plus PET model and ROM l evel 

LEMDATA PRODUCTS (301) 730-3257 
P,O, Box 1080, COLUMBIA, MD, 21044 

'\ PET/ CBM are trademark s o f Commodore Business Machines 

p 
I 
E 
• 
c 
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PET. (Basic or hex)

2. Enter NEW

3. SYS 926 to initialize.

4. PET will respond with WHICH PET? (1-4)

5. Select the one you wish to use.

6. Before loading or typing in a program for the first

time, type in NEW.

7. To select another PET, SYS 826 and follow instruc

tions 4-7.

Now comes the fun part — how does it work? Many

memory locations in zero-page (0-256) are pointers

QUADRA-PET works with three of those pointers.

On power-up, PET determines the end of

memory by writing a character to every memory,

location and then reading it back. PET then in

crements a memory location until a failure in reading

that character occurs. This indicates that the end of

available memory has been reached. Physically, this

pointer is at location 52 decimal. ($34). The second

pointer is at the start of memory, stored in location

41. Originally, this points to the actual start of user

memory, 1024. The last pointer is the end of text

pointer. As you write your program it changes.

QUADRA-PET partitions the memory by

changing these pointers to point to successively

higher memory locations, depending on which PET

is in use. Since the end of text pointer changes, it

must be saved before we move to a new PET and

restored on return. QUADRA-PET, as it is in

machine language, does all these things seemingly in

stantaneously.

HOW TO SAVE A PROGRAM PRODUCED

WITH QUADRA-PET:

1. SYS 1024 to go to the Monitor.

2. Enter: .M 0028 002B and type RETURN.

3. You will get a display something like:

.: 0028 01 04 3E04

4. We will use only the first four bytes. Write down the

first pair in reverse order on paper, for example:

0401

Do the same with the second pair. (e.g. 043E)

5. Enter: .S "PROG NAME",01,XXXX,YYYY

where "PROG NAME" is the name of your program,

XXXX is the first number you wrote down, and YYYY

is the second. For example, to save the example program

which we will call "PET #1, you would enter: .S

"PET #1", 01,0401,043E

6. Press RETURN and press play and record to save

your program.

7. To load this saved program into a space prepared by

QUADRA-PET, just SYS 1024 and enter .L "PROG

NAME" where "PROG NAME" is the name of your

program.

A little imagination will create many uses for

QUADRA-PET.

For education, it is the perfect way to keep four

students' programs in the PET at the same time.

Each program can be worked on and modified in any

way without affecting any other of the programs.

In business, four different business programs can

HOW TO LOAD A PRE-EXISTING PROGRAM

INTO A SPACE PREPARED BY QUADRA-PET:

I could tell you how to do diis on the old ROM PET

but quite frankly, I can't find the memory locations for

this procedure in the new PET. All you PET experts -

HELP!

If you can figure it out, please send in the procedure

to COMPUTE.

exist simultaneously in PET's memory, ready to use.

For the small penalty of loading the programs into

the program workspaces at the start of the day, all

four are within reach of a carriage return - faster

than any disk drive.

Machine language programmers can fill partitions

with useful routines, leaving one or more partitions

for BASIC. QUADRA-PET itself is short and easily

relocatable.

I would be interested to find out whal novel and

useful applications for QUADRA-PET you can think

up!

Happy QUADRA-PETing!

References

CBM User Manual 2001-32, First Edition. Commodore Business

Machines, Inc., Palo Alto, CA (1979)

Havery B. Herman, "Memory Partition of BASIC Workspace",

COMPUTE, pp. 18-20 (Jan., Feb. 1980)

Jim Butterfield, "PET in Transition (memory map) COMPUTE,

pp. 68-70 (Fall, 1979)

0 REM************************** + ■'■•'■■***

1 REM QUADRA PET

2 REM*********************************

3 REM:BY CHARLES BRANNON 06/07/80

10 FOR I = 826 TO 941

20 READ A

30 POKE I, A

40 NEXT

50 SYS926

60 END

100 0 DATA174,126,3,165,42,157,131,3,165

1010 DATA43,157,135,3,169,143,160,3,32

1020 DATA28,202,32 ,228,255,41,15, ;!40, 249

1030 DATA201,5,176,245,170,202,14;i,126,3

1040 DATA169,1,133, 40,189,127,3,1:13,41

1050 DATA189,131,3,133,42,189,135,3,133

1060 DATA43,169,0,133,52,189,139,3,133

1070 DATA53,32,119,197,96,0,4,32,(i4

1080 DATA96,3,3,3,3,4,2,64,96

1090 DATA32,64,96,128,87,72,73,67,72

1100 DATA32,80,69,84,63,32,40,49,45

1110 DATA52,41,0,169,0,141,0,32,141

1120 DATA0,64,141,0,96,76,58,3

READY. '
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PET. (Basic or hex) 
2. Enter NEW 
3. SYS 926 to initialize. 
4. PET will respond with WHICH PET? (1-4) 
5 . Select the one you wish to use . 
6. Before loading or typing in a program for the fi rs t 
time, type in NEW. 
7. To select another PET, SYS 826 and follow instruc· 
tions 4· 7. 

Now comes the fun part .. how does it work? M any 
memory locations in zero' page (0·256) are pointers 
QUADRA·PET works with three of those pointers. 

On power'up , PET determines the end of 
memory by writing a character to every memory. 
location and then reading it back. PET then in­
crements a memory location until a failure in reading 
that character occurs . This indicates that the end of 
available memory has been reached. Physically , this 
pointer is at location 52 decimal. ($34). The second 
pointer is a t the start of memory, stored in location 
41. Originally , this points to the actual start of user 
memory , 1024. The last pointer is the end of text 
pointer. As you write your program it changes . 

QUADRA·PET partitions the memory by 
changing these pointers to point to successively 
higher memory locations, depending on which PET 
is in use. Since the end of text pointer changes, it 
must be saved before we move to a new PET and 
restored on return. QUADRA-PET, as it is in 
machine language, does a ll these things seemingly in· 
stantaneously. 

HOW TO SAVE A PROGRAM PRODUCED 
WITH QUADRA·PET: 
1. SYS 1024 to go to the Moni tor. 
2. Enter: .M 0028 002B and type RETURN . 
3. You will get a display something like: 

.: 00280 1 04 3E 04 ....... . 
4. We will use only the fi rst four bytes. Write down the 

first pair in reverse order on paper. for example: 
0401 

Do the same with the second pair. (e.g. 043E) 
5. Enter: .S "PROt; NAME",OI,XXXX,YYYY 

where " PROG NAME" is the name of your program . 
XXXX is the first number you wrote down, and YYYY 
is the second. For example, to save the example program 

which we will call " PET #1, you would enter: .S 
" PET NJ", OI ,04Dl ,043E 

6. Press RETURN and press play and rccord to save 
you r program . 

7. To load this saved program into a space prepared by 
QUADRA. PET, just SYS 1024 and enter .L " PROG 
NAME" whcre " PROG NAME" is thc name of your 

program . 

A little imagination will create m any uses for 
QUADRA·PET. 

For education, it is the perfect way to keep four 
students' progra ms in the PET at the same time . 
Each program can be worked on and modified in a ny 
way without affecting any otber of the programs. 

In business, fou r different business programs can 

HOW TO LOAD A PRE· EXISTING PROGRAM 
INTO A SPACE PREPARED BY QUAD RA·PET: 
I could tell you how to do this on the old ROM PET 
but quite frankly , I can't find the mcmory locations for 
this procedurc in the new PET. AJI yo u PET experts -­
H ELP! 
If you can figure it out, please send in the procedu re 
to COMPUTE. 

exist simultaneously in P ET's memory , ready to use . 
For the small penalty of loading the programs into 
the program workspaces at the start of the day, all 
four are within reach of a carriage return -- fas ter 
than a ny disk drive. 

Machine language programmers can fi ll partitions 
with useful routines, leaving one or more partit ions 
for BASIC . QUADRA·PET itself is short and easily 
relocatable. 

I would be interested to find out what. novel and 
useful applications for QUADRA-PET you can think 
up! 
Happy QUADRA·PETing! 

References 

C BM User Manual 2001-32, First Edit ion . Commodore Busincss 
Machines, Inc., Palo Alto, CA (1979) 
Havcry B. Herman , "Memory Partit ion of BASIC Workspacc", 
COMPUTE, pp. 18·20 Uan ., Feb. (980) 
Jim Buttcrfield , " PET in Transition (mcmory map) COMPUTE, 
pp. 68·70 (Fall, 1979) 

o REM***************************** **** 
1 REM QUADRA PET 
2 REM******************************* ** 
3 REM:BY CHARLES BRANNON 06/ 07/80 
10 FOR I = 826 TO 941 
20 READ A 
30 POKE I, A 
40 NEXT 
50 SYS926 
60 END 
1000 DATA174,126,3,165,42,157,131 ,3 ,165 
1010 DATA43,157,135,3,169,14 3 ,16 0 ,3 ,32 
1020 DATA28,202,32,228,255,41,1 5, 24 0 , 249 
1030 DATA201,5,176,245,170,202,1 4;', 126,3 
1040 DATA169,l,133,40,189,127,3, 133 ,41 
1050 DATA189,131,3,133,42,189,135 , 3 ,133 
1060 DATA43,169,0,133,52,189,139 ,3, 133 
1070 DATA53,32,l19,197,96,0,4,32, 64 
1080 DATA96,3,3,3,3,4,2,64,96 
1090 DATA32,64,96,128 ,87,72,73,67 , 72 
1100 DATA32,80,69,84, 63,32,40,49 ,45 
1110 DATA52,41,0,169,0,141,0,32, 141 
1120 DATA0,64,141,0,96,76,58,3 ,. 

READY. ... 
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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:

2.4"Physical Size: 5.5" x 3.6"

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

ATTERY

BACKUP
SYSTEM-
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

Compute!" System Technology

ELECTRONIC TECHNOLOGY CORPORATION
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Standard Features: 
• Fu ll power to PET I CBM fo r a minimum of 

15 minutes 
• Insta ll s withi n PET ICBM cab inet 
• No wiring cha nges necessary 
• Batteries recharged from PET ICBM inte­

gral power supply 

Specifications : 
• Ph ysica l Size: 5.5" x 3.6" x 2.4" 
• Weight : 4.5 Ibs. 
• Time to reach full charge: 16 hou rs 
• Duration of outputs : Min imu m 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 a nd 4000 ser­

ies com puter 
• Commodore PET IC BM 8000 series com­

pute r (scree n s ize will not be norma l on 
batte ry back-up) 

• Commodore C2N Cassette Drive 

BATTERY 
BACKUP 
SYSTEIVL 
FOR COMMODORE PET/CBM COMPUTERS 

Never aga in lose va luab le data because of 
power shortages or line surges . BackPack sup­
pli es a minimum of 15 minutes reserve power to 
32 K of memory, the video screen and tape 
drive. BackPack fits in side the PET I CBM 
cab inet a nd can be insta lled eas ily by even the 
nov ice user . BackPack is recharged durin g nor­
mal operation and has an integ ra l on-off swi tch. 

BackPack comes fu lly assemb led and tested . 
In structions 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 Ma nufac turing 
Tec hnica l Des ign a nd Deve lopme nt 

Compu ter System Technology 
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PET/CBM

Disk Formats
Robert W. Baker

Atca NJ
Commodore is now including a new manual with

all 5'/i" floppy disk systems that are currently-

being shipped. If you have an older disk, whether

or not you've upgraded the disk ROMs, you might

be interested in trying to get a copy of the new

manual listed as Commodore part number 320899.

The manual covers the 2040, 3040, 4040, and 8050

drives in great detail. It includes general informa

tion on each, along with instructions for using the

various programs included on the TEST/DEMO

diskette supplied with the drive. The manual also

discusses DOS support and the various DOS

commands (both new and old). For more advanced

programmers, there are sections on using random

access files and the special disk utility commands.

There's also a chart showing the corresponding

disk commands for BASIC 3.0, the DOS Wedge,

and for BASIC 4.0. This also provides a handy,

quick reference that you might want to make a

copy of and keep close by.

Of particular interest, are several tables and

charts near the back of the book that describe the

format of the disk header, BAM, directory, and

disk files. They're provided for all three known

formats of the Commodore disks. I thought it

might be helpful to present some of the information

here in a somewhat condensed form.

Remember that you can read the BAM, header,

and directory blocks as a single sequential data file

opened with a filename of $0 or $ 1. To read the

data contained in these blocks you must use the

GET# command since there are no carriage

return delimiters. Also, you will only see 254 bytes

per block, since the first two bytes used for the

track/sector links are not sent to the PET/CBM

when reading a data file.

If you look at the header formats, you'll see

that the first byte received will always be an unique

value for each disk format type. It identifies the

disk format that the disk was originally created

with, not the current DOS revision being used.

This can be used as a program flag telling how the

remainder of the header and directory should be

read.

If you open a program file as a data file, the

first two bytes read will indicate the load address

for the program in standard 6502 address format

(low byte, high byte). The remainder of the file will

then be the tokenized BASIC program just as

normally stored in memory.

2040/3040 BAM & HEADER

Track 18, Sector 0

Byte Contents Definition

0-1

2

3

4-143

144-161

162-163

164-170

171-255

18,1

1

0

160

0

Track & sector of first directory block.

Indicates DOS 1 format

Null flag for future use

BAM - bit map ofavailable blocks for

tracks 1-35

Disk name padded with shifted spaces

Disk ID

Shifted spaces

Nulls, not used

4040 BAM & Header

Track 18, Sector 0

Byte Contents Definition

0-1 18,1 Track & sector of first directory block

2 65 ASCIP'A" for4040 format

3 0 Null flag for future use

4-143 ... BAM - bit map ofavailable blocks for

tracks 1-35

144-161 ... Disk name padded with shifted spaces

162-163 ... DiskID

164 160 Shifted space

165-166 50,65 ASCII "2A" for DOS version & format

type

166-170 160 Shifted spaces

171-255 0 Nulls,notused

Note: Some 2040, 3040, 4040 disks may have ASCII charac

ters in locations 180-191.

8050 Directory Header

Track 39, Sector 0

Byte Contents Definition

0-1

2

3

4-5

6-21

22-23

24-25

26

27-28

29-32

33-255

38,0

67

0

0

160

160

50,67

160

0

Track & sector of first BAM block

ASCII "C" for 8050 format

null flag for future use

unused

Disk name padded with shifted spaces

Shifted spaces

DiskID

Shifted space

ASCII "2C" for DOS version and

format type

Shifted spaces

Nulls, not used

8050 BAM Format

First BAM Block = Track 38, Sector 0

Byte Contents Definition

0,1

2

3

4

5

6

7-10

11-255

38,3

67

0

1

51

Track & sector of second BAM block

ASCII "C" for 8050 format

Null flag for future use

Lowest track# in this BAM block

Highest track# + 1 in this BAM block

Number ofunused blocks on track 1

Bit map ofavailable blocks on track 1

BAM for tracks 2-50,5 bvtes each
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PET/CBM 
Disk Formats 
Robert W Boker 
Atco, NJ 
Commodore is now including a new manual with 
all 5 '/4' floppy disk systems that are currently 
being shipped . I f you have an olde r disk, whether 
or not you've upgraded the disk ROMs, you might 
be interested in trying to get a copy of the new 
manual listed as Commodore pan number 320899. 
T he manual covers the 2040, 3040, 4040, and 8050 
drives in great detail. It includes genera l informa­
tion on each , along with instructions [or using the 
various programs incl uded on the TESTIDEMO 
diskette supplied with the drive. The manual also 
discusses DOS suppo rt and the various DOS 
commands (both new and old ). For more adva nced 
prograolnlers, lhere are sections on using randoln 
access files and the special disk utility commands. 
T he re's also a chart showing the corresponding 
disk commands for BASI C 3.0, the DOS Wedge, 
and [or BASI C 4.0. T his also provides a handy, 
quick re fe rence that you might want to make a 
copy of and keep close by. 

Of particu lar interest, a re several tables and 
charts near the back o f the book that describe the 
format of the d isk header, BAM, directory, and 
disk files . They're p rovided for all three known 
formats of the Commodore disks. I thought it 
might be helpful to present some of the information 
here in a somewhat condensed form . 

Remember that you can read the BAM , header, 
and directory blocks as a single sequentia l data file 
opened with a fil ename o f $0 or $ 1. To read the 
data contained in these blocks you must use the 
GET# command since there are no ca rriage 
return delimite rs. Also, you wi ll only see 254 bytes 
per block, since the first two bytes used fo r the 
track/sector links are not sent to the PET/C BM 
when reading a data fil e. 

If you look at the header formats, you' ll see 
that the first byte received will always be an unique 
value for each disk format type. It identifies the 
d isk format that the disk was originall y created 
with, not the current DOS revision being used. 
This can be used as a program fl ag tell ing how the 
remainde r of the heade r and directo ry should be 
read . 

If you open a program file as a data fil e, the 
first two bytes read will indicate the load address 
for the program in standard 6502 address format 
(low byte, high byte). T he remainde r o f the fil e Will 
then be the toke nized BASIC program just as 
normally stored in memory. 

2040/3040 BAM & HEADER 
Track 18, Sector 0 

Byte Contents Definition 

0-1 18,1 
2 1 
3 0 
4-143 

144- 161 
162-1 63 
164-170 160 
171 -255 0 

4040 BAM & H eader 
Track 18, Sector 0 

Track & sectoroffirsldirec tory block. 
Indicates DOS I fonnat 
Null flag for future use 
BAM - bit map of available blocks for 
tracks 1-35 
Disk name padded with shi ftL-d spaces 
Disk ID 
Shifted spaces 
Nulls, not used 

Byte Contents Definition 

0-1 
2 
3 
4-143 

144-161 
162-163 
164 
165-166 

18,1 
65 
o 

160 
50,65 

Track & sector of first directo ry block 
ASCII "A" £01"4040 format 
Null fl ag for future use 
BAM - bit map of available blocks for 
tracks 1-35 
Disk name padded with shifted spaces 
DiskID 
Shifted space 
ASCII "2A" for DOS versio n & format 
type 

166-170 160 Shifted spaces 
171-255 0 Nulls, not used 
Note: Some 2040, 3040, 4040 disks may have ASCII charac­

ters in locations 180-1 9 1. 

8050 Directory Heade r 
Track 39, Sector 0 

Byte Contents Definition 

0- 1 38,0 Track & sector of first BAM block 
2 67 ASCII "e" for 8050 format 
3 0 null flag for future use 
4-5 0 unused 
6-21 Disk name padded with shifted spaces 
22-23 160 Shifted spaces 
24-25 Disk l D 
26 160 Shifted space 
27-28 50,67 ASCII "2C" for DOS vers ion and 

format type 
29-32 160 Shifted spaces 
33-255 0 Nulls, not used 

8050 BAM Format 
First BAM Block = Track 38, Sector 0 

Byte Contents Defin ition 

0, 1 38,3 
2 67 
3 0 
4 I 
5 51 
6 
7-10 
11-255 

Track & sector of second BAM block 
ASCII "e" for 8050 format 
Null flag for future use 
Lowest track# in th is BAM block 
Highest track# + I in this BAM block 
Numberofunused blocks on track 1 
Bit map of available blocks on track 1 
BAM for tracks 2-50, 5 bytes each 
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JINSAM Opens The Desk Top

Computer Doors To

Easy Application Data Management

"Your data is in good

hands with the data

manager from Jini

Micro-Systems, inc.

JINSAM is a fast and

extremely flexible data

manager."

Robert Baker

Kilobaud Microcomputing

"So far, JINSAM appears

to do everything my

Hewlett-Packard data

base does. My HP system

cost $6000 and JINSAM

is easier to use."

Ed Presnal

Marketing Manager

Phoenix Distributing

"We've printed over

30,000 labels with

JINSAM. We no longer

have an outside contract.

My principal is so

pleased that he's given

us three more PET's and

the Mother's and

Father's Club (PTA) has

donated a new printer

with the money we've

saved. We're now also

using JINSAM for

fundraising and accurate

records for recruitment

target areas."

George Morstatt

Mt. St. Michael's H.S.

New York City

JINI MICRO SYSTEMS, INC.
Box274-C8, Riverdale, NY 10463, Telephone {2)2) 796-6200

Commodore Approved Software Open 12:00 Noon^:00 P.M.
Approved for use with WordPro "* 3,3 + ,4.4 +

WordPro is a trademark of Professional Software. Inc.

..Is COy Coni/*ian6
Its all in. a
24--pin.

at CHS M

Owners
Qrantied 3

i. faster Cassette load
p

.memory Test and
1 Commands.

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. 27106

(919) 924-2889

(919) 718-8446

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 offers:

Interface to PET/CBM with

24 pin character generator

ROMS. (If your PET uses 28

pin ROMS, Conversion Kits

are available for $45. To

simplify ordering, please

indicate memory RAM

#2114 or #6550.)

■ Storage for 64 user-

programmable characters

• Built-in CB2 sound amplifier

• PCG Manual and demo

program

The HAL PCG 6500 is avail

able exclusively at Systems

Formulate...

Call today tor more information or to place your phone order

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

We honor Master Charge, Visa. Check or Money Order (California residents

add 6'.;\ sales tax)

Dealer Inquiries Invited

SYSTEMS FORMULATE CORPORATION
38Hjwn»Counujinil«<«»[«lo Alto, C4ltfonu» 0*301
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JINSAM™ Opens The Desk Top 
Computer Doors To 

Easy Application Data Management 
"Your data is in good 
hands with the data 
manager from Jini 
Micro-Systems, Inc. 
JINSAM is a fast and 
extremely flexible data 
manager." 

Robert Baker 
Kilobaud Microcomputing 

"So far, JINSAM appears 
to do everything my 
Hewlen-Packard data 

base does. My HP system 
cost S6000 and JINSAM 
is easier to use." 

Ed Presnal 
Marketing Manager 
Phoenix Distributing 

"We've printed over 
30,000 labels with 
JINSAM. We no longer 
have an outside contract. 
My principal is so 
pleased that he's given 

us three more PET's and 
the Mother's and 
Father's Club (PTA) has 
donated a new printer 
with the money we've 
saved. We're now also 
using JINSAM for 
fundraising and accurate 
records for recruitment 
target areas." 

George Morstatt 
Mt. St. Michael's H.S. 

New York City 

JINI MICRO SYSTEMS, INC. 
Box 274-CB, Riverdale, NY 10463, Telephone (2 12) 796-6200 
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Commodore Approved Software Open 12:00 Noon-4:00 P.M . 
Approved for use with WordPro'" 3.3 + ,4,4 + 

WordPro is a trademark of Professional Software, Inc. 

" 

'. 'the. ~om ~bbit ., 

.. 
• 15 my C OITlhlQI'lO 

1ts G\l. in.. Q. 

24 -p,,,. ROI1'l. 
nt E:HS II 

~lSAj 
ROM and MANUA L - $49.95 
Speciry 3.0 or 4.0 Basic (Wo rk s with or without too lki t) 

E ASTERN HOUSE SOFTWA RE 
3239 Lind a Dr ive 
W inston·Sa tem, N . C. 27106 

(9 19) 924·2889 
(919) 748-8446 

The S 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, clear graphics. HAL offers: 

• Storage for &4 user· 
programmable characters 

• BuilHn CB2 sound amplifier 

• peG Manual and demo 
program 

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

• Inlerface to PET/ CBM With 
24 pin character generator 
ROMS. (II your PET uses 28 
pin ROMS. Conversion Kits 
are available lor $45. To 
simplify ordering, please 
indicate memory RAM 
#21t4 or 116550 ) 

Call today for more Information or 10 place your phone order. 
(415) 326·91013 39 Town & Country VIllage, Palo Alto, CA 94301 
WI! honor "'as/~r Ch.rge. Visa . ChfJ(:1I or "'onel Older (Clr/foml. ,..Iden/. 
add 6 ~"" .. III /u) 

Dealer Inqui ries Invited 
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Second BAM Block = Track 38, Sector 3

Byte Contents Definition

Track & sector of first directory block

ASCII "C" for 8050 format

Null flag for future use

Lowest track# in this BAM block

Highest track# + 1 in this BAM block

Number of unused blocks on track 51

Bit map ofavailable blocks on track 51

BAM for tracks 52-77, 5 bytes each

Unused

Common Directory Format

First block on 2040/3040/4040 = Track 18, Sector 1

First directory block on 8050 = Track 39, Sector 1

Byte Definition

0,1

2

3

4

5

6

7-10

11-140

141-255

39,1

67

0

51

78

»•*

„„

0-1

2-31

34-63

66-95

98-127

130-159

162-191

194-223

226-255

Track & sector of next directory block
(last block has a track of 0)

File entry 1

File entry 2

File entry 3

File entry 4

File entry 5

File entry 6

File entry 7

File entry 8

Structure Of Single Directory Entries

Byte Definition

0 File type flag OR'ed with $80

Types: 0 = Deleted

1 = Sequential

2 = Program

3 = Relative

1-2 Track & sector of 1st data block

3-18 File name padded with shifted spaces

19-20 Track 8c sector of first side sector block for relative

files only

21 Record size for relative files

22-25 Unused

26-27 Track 8c sector of replacement file when OPEN@

is in effect

28-29 Numberofblocks in file (low byte, high byte)

Standard File Formats

Byte Definition

0-1 Track 8c sector of next sequential block. The last

block is indicated by a 0 followed by a value that

indicates the length of the last partial block.

2-255 Sequential data files—

254 bytes ofdata with carriage returns as

record separators.

Program files—

254 bytes of program information stored in

PET/CBM memory format.

(key words stored as BASIC tokens)

End of file is marked by three zero bytesjust

as in memory.

The first two bytes of the first block indicate

the load address of the program.

Relative files—

254 bytes of data. Empty records contain $FF

(all binary ones) in the first byte followed by

$00 (binary zeroes) to the end of the record.

Partially filled records are padded with

nulls ($00).

Structure Of BAM Entried For Any Track

Byte Definition

0 number ofavailable sectors for track

1 bit map sectors 0-7

2 bit map sectors 8-15

3 bit map sectors 16-23

4 bit map sectors 24-31 (only on 8050)

For the bit maps, I = available

0 = not available

Relative File Side Sector Blocks

Byte Definition

0-1 Track 8c sector of next side sector U <. ]

2 Side sector number (0-5)

3 Record length

4-5 Track & sector of 1 st side sector (number 0)

6-7 Track & sector of 2nd side sector (number I)

8-9 Track & sector of 3rd side sector (number 2)

10-11 Track 8c sector of 4th side sector (number 3)

12-13 Track & sector of 5th side sector (number 4)

14-15 Track & sector of 6th side sector (number 5)

16-255 Track & sector pointers to 120 data blocks

Computer House Division

PROGRAMS FOR COMMODORE AND APPLE

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

$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. 370.00

Inventory 95.00

Financial 175.00

Real Estate Listings 265.00

Check Writer 25.00

File Editing Tools (FET) 65.00

Screen Dump/Repeat 35.00

Docu-Print 20.00

Scrunch 25.00

Sof-Bkup 40.00

Sorter (Mach. Language) 35.00

Trace-Print 25.00

Vari-Print 25.00

ASK FOR CATALOG #80-C2 Dealers Wanted

Computer House Div. 1407 Clinton Road

Jackson, Michigan 49202 (517) 782-2132
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Second BAM Block = Track 38, Sector 3 

Byte Contents Definition 

0,1 39,1 Track & sector of first directory block 
ASCII "C" for 8050 format 2 67 

3 0 Null flag for future use 
4 51 Lowest track# in this BAM block 

Highest track# + I in this BAM block 
Number of unused blocks on track 51 
Bit map of available blocks on track 51 
BAM for tracks 52-77,5 bytes each 
Unused 

5 78 
6 
7-10 
11-140 
141-255 

Common Directory Format 
First block on 2040/3040/4040 = Track 18, Sector I 
First directory block on 8050 = Track 39, Sector 1 

Byte Definition 

0-1 

2-31 
34-63 
66-95 
98-127 

130-159 
162-191 
194-223 
226-255 

Track & sector of next directory block 
(last block has a track orO) 
File entry 1 
File entry 2 
File entry 3 
File entry 4 
File entry 5 
File entry 6 
File entry 7 
File entry 8 

Structure Of Single Directory Entries 

Byte Definition 

o 

1-2 
3-18 
19-20 

21 
22-25 
26-27 

28-29 

File type flag OR'ed with $80 
Types: 0 = Deleted 

I = Sequential 
2 = Program 
3 = Relative 

Track & sector of 1st data block 
File name padded with shifted spaces 
Track & sector of first side sector block for relative 
files only 
Record size for relative files 
Unused 
Track & sector of replacement file when OPEN@ 
is in effect 
Number of blocks in file (low byte, high byte) 

Standard File Formats 

Byte Definition 

0-1 

2-255 

Track & sector of next sequential block. The last 
block is indicated by a 0 followed by a value that 
indicates the length of the last partial block. 
Sequential data fil es-

254 bytes of data with carriage returns as 
record separators. 

Program files-
254 bytes of program information stored in 
PET/CBM memory format. 
(key words stored as BASIC tokens) 
End of file is marked by three zero bytes just 
as in memory. 
The first two bytes of the first block indicate 
the load address of the program. 

Relative files-
254'bytes of data. Empty records contain SFF 
(all binary ones) in the first byte followed by 
$00 (binary zeroes) to the end of the record. 
Partially filled records are padded with 
nulls ($00). 

Structure Of BAM Entried For Any Track 

Byte Definition 

o 
I 
2 
3 
4 

number of available sectors for track 
bit map sectors 0-7 
bit map sectors 8- 15 
bit map sectors 16-23 
bit map sectors 24-31 (only on 8050) 

For the bit maps, 1 = available 
0= notavaitable 

Relative File Side Sector Blocks 

Byte Definition 

0-1 Track & sector of next side sector block 
Side sector number (0-5) 2 

3 Record length 
4-5 Track & sector of 1st side sector (number 0) 

Track & sector of 2nd side sector (number 1) 
Track & sector of 3rd side sector (number 2) 
Track & sector of 4th side sector (number 3) 
Track & sector of 5th side sector (number 4) 
Track & sector of 6th side sector (number 5) 
Track & sector pointers to 120 data blocks 

6-7 
8-9 
10-11 
12-13 
14-15 
16-255 

Computer House Divisiion 
PROGRAMS FOR COMMODORE AND APPLE 
Legal accounting Demo 
Legal accounting Prog ram 
Machine Part Quote Demo 
Machine Part Quote Prog ram 
Mailing/phone list 
Polit ical Mail /phone list 
Beams, structural 
Trig/Circ le Tangent 
Spur Gears 
Bolt Circles 
Filament Wound TAnks 
Scrunch 

PROGRAMS FOR COMMODORE ONLY 

$15.00 
995.00 

15.00 
325.00 

80.00 
130.00 
115.00 
110.00 
35.00 
25.00 

125.00 
25.00 

A/P, A/R, Job Cost & Job Est. 370.00 
Inventory 95.00 
Financial 175.00 
Real Estate Listings 265.00 
Check Writer 25.00 
Fi le Editing Tools (FET) 65.00 
Screen Dump/Repea t 35.00 
Docu·Print 20.00 
Scrunch 25.00 
Sof.Bkup 40.00 
Sorter (Mach. Lan guage) 35.00 
Trace.Print 25 .00 
Vari.Print 25.00 

ASK FOR CATALOG #80-C2 Dealers Wanted 
Computer House Div. 1407 Cl inton Road 
Jackson , Michigan 49202 (517) 782·21 32 
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Agricultural Software
from Cyberia.

FOR PET/CBM SYSTEMS

y complete
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.

FarmersWorkbook
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

lables, 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.

'Visicalc is a trademark of Personal Software, Inc.

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

SuperBus
Greatly multiplies

system capabilities

$195
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

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.

S4995 per

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

ordering SuperBus or Auto Boot Dealer inquiries invited. 1 - 515-292-7634

J 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 results of the farm operation. 
• Account head ings 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, famil y and house-hold accounts as wel l. 
• 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™ 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 all ows 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, 

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 col lection of temp lates that are designed to be run 
on the Visicalc'" program. The templates include 
lables, formulas, samp le data, test cases and full 
documentat ion. Template titles include: Cattle 
Feeder, Pi g Production, Sheep Production , Grain 
Management, Loan Payments, Market Average, Land 
Purchase and many others. 

· Visicalc Is a Irademark of Personal Software, Inc. 

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

SuperBus™ Greatly multip.li.e~ 
system capabilities 

This is an active, integ rat ed system-not just a passive network. Super­
Bus gives school s, 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 fea tures. 
• Can both read and write to disk. 
• All BASIC commands can be used. 

Auto-Boot ™ $4995 per computer 
Simplifies PET/CBM operation 

• Auto-Boot is a ROM that automatica ll y 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. 

Ma sterCard. VISA and C.O.D. orders accepted . Speci fy computer model when 
ordering SuperBus or Auto Boot. Dealer inquiries inVited. ~rgl§[gSO[g) Uu,l'" 515-292-7634 ~ 2330 LINCOLN WAY, AMES, IOWA 50010 
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Interfacing

With The User

Of Your Pet

Programs

Don Cassel

As programmers of microcomputers we seldom

write programs that are intended solely for our

own use. Rather the programs we develop are

directed to a student audience, to business users or

even for publication or sale to the general micro

computer public. It is therefore crucial that we

develop the program in such a way that it interacts

with the user at a suitable intellectual level and with

an effectiveness that permits ease and simplicity of

operation.

The intellectual level considers both the

language and technical ability of the program's

user and employs prompting and dialogue that is

consistent with this level. Effectiveness of operation

complements the intellectual by considering the

methods which are used to communicate with the

user. These methods may include queries, prompt

ing, codes, menus, form filling and so on. Suitable

choices by the program designer often determines

a person's success in using the program and a

willingness to use it again.

User Level

When we develop a program it is usually intended

for a specific audience. In general, we should

assess the age, education, training, intelligence and

motivation of the user. After a general evaluation

of our audience it is useful to place the user in one

of the following three categories.

1. Casual

This is a user who uses a micro infrequently

and generally has no training in computers.

All first time users fall into this category. So do

many students and educators.

2. Trained

A trained user is a person who has been given

formal (sometimes informal) training on the

use of computers. This training might be

limited to the use of a particular program or

be as broad as a computer literacy course.

3. Programming Skills

This is the most sophisticated user. He or she

will have done some programming and be

familiar with programming terminology and

language syntax.

In addition lo these three categories a user

may operate the program on two different levels.

These are defined as an active or passive operator.

An active operator is one who initiates program

action by entering commands. This level is typical

of games where the user enters values that control

the direction and speed of a ball on the screen.

A passive operator is one who takes action

based on the program's initiative. For instance,

when a program asks for the user's name. Many

programs will use both active and passive

interaction.

User Dialogues

Prompting

In a sense any information that requires a user

response represents prompting. However, our

interest here is when the program displays a

statement or question and then waits for the user

to type a response. Prompting is appropriate for all

levels of users but the language of the prompt

should be directed to the specific user level. In any

case courtesy should be used. A prompt such as

PLEASE ENTER YOUR NAME?

is infinitely better than a curt

NAME?

This kind of prompt is usually implemented as

follows:

100 PRINT "PLEASE ENTER YOUR NAME";

110 INPUT N$

or more directly and efficiently as

100 INPUT "PLEASE ENTER YOUR NAME";N$

With this type of prompt you may gel a variety of

responses, such as:

JOHN

JOHN SMITH

SMITH

In some programs this doesn't matter but if it does

make a difference the prompt should be more

specific.

PLEASE ENTER YOUR SURNAME?

Some prompts may have simple alternatives

such as YES or NO, TRUE or FALSE, ADD or

SUBTRACT. In these situations the prompt

should indicate which responses are expected.

100 INPUT "DO YOU WANT MULTIPLE CHOICE

(YES/NO)";A$

110 IF A$ = "YES" THEN 200

This prompt indicates clearly that a YES or

NO answer is expected. Some programs also

permit the user to respond with just the first letter

of the response. This is done by extracting the first

letter of A$ using the LEFT$ function and then

testing for a "Y" or "N'\ Using this method single

letter responses as well as the complete word are

acceptable.

100 INPUT "WOULD YOU LIKE MULTIPLE

CHOICE

(YES/NO)";A$

110 IF LEFT$(A$,1) = "Y" THEN 200
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even for publication or sa le to the general micro­
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methods which are used to communicate with the 
user. These methods may include que ri es, prompt­
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a person's success in using the program and a 
willingness to use it aga in . 

User Level 
When we develop a program it is usually intended 
for a specific audience. In general, we should 
assess the age, education , training, intelligence and 
motivation of the user. Afte r a genera l eva luation 
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of the followin g three categories. 
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and generally has no training in compute rs. 
All first time users fall into this category. So do 
many sLUdenls and educators. 
2. Trained 
A trained user is a person who has been given 
formal (sometimes informal) training on the 
use of computers. T his tra ining migh t be 
limited to the use of a particula r program or 
be as broad as a computer lite racy course. 
3. Programming Skills 
This is the most sophisticated use r. He o r she 
wi ll have done some programming and be 
familiar with programming te rminology and 
language syntax. 

In addition to these three categories a user 
may operate the p rogram o n two difrerent levels. 
T hese are defined as an active or pass ive opera to r. 
An active operato r is one who initiates progralll 
action by entering commands. This level is typica l 
o f games where the user ente rs val ues that control 
the direction and speed of a ball on the screen. 

A passive operator is one who takes action 
based on the program's ini tiative . For instance, 
when a program asks for the user's name. Many 
programs will use both acti ve and passive 
interaction. 

User Dialogues 
Prompting 

In a sense any information that requ ires a user 
response represents pronlpling. H owever j our 
interest he re is when the program displays a 
statement or question and then waits ror the user 
to type a response. Prompting is appropriate for all 
levels o f use rs but the lang uage of the prompt 
should be directed to the specific use r level. I n any 
case courtesy should be used. A prompt such as 

PLEASE ENTER YOUR NAME? 

is in finitely better than a curt 
NAME? 

T his kind of prom pt is usuall y implemen ted as 
follows: 

100 PRINT "PLEASE ENTER YOUR NAME"; 
110 INPUT N$ 

or more directl y and efficientl y as 
100 INPUT "PLEASE ENTER YOUR NAME";N$ 

With this type of prompt you may get a variety of 
responses, such as: 

JOHN 
JOHN SMITH 
SMITH 

In some programs this doesn't matter but if it does 
make a difference the prompt should be more 
specific. 

PLEASE ENTER YOUR SU RNAME? 

SOllle prompts Inay have simple a lte r natives 
such as YES or NO, TRUE or FALSE, ADD or 
SUBTRACT. In these situations the prompt 
should indicate which responses a re expected . 

100 INPUT "DO YOU WANT MUL TlPl.E CHOICE 
(YESINO)";A$ 

110 IF AS = "YES" THEN 200 

Th is prompt indicates clearly that a YES or 
NO answer is expected . Some prog rams also 
permit the user to respond with just the first lette r 
of the respo nse. T his is done by ex tracti ng the first 
letter o f A$ using the LEFT$ function and then 
testing for a "Y" or "N". Us ing this method single 
letter responses as well as the com plete word a re 
acceptable. 

100 INPUT "WOULD YOU LIKE MULTIPLE 
CHOICE 

(YESfNO)"; A$ 
110 IF LEFT$(A$,I) = "Y" THEN 200 
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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 pa-kages.

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 AH features above S 80.00

PF.TTERM II All features of I. plus local

text editor with down-loading capability

PETTERM HI All features of II plus

80 132 column scrolling window for

viewing formatted outputs wider than

40 columns

90.00

100.00

fORTH
Kevo/uf'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 interface available.

DEALERS INQUIRE

1903 Rio Grande

flustin* Texas

78795

1-512-477-2267

Source: TCE995

1 X comiou"fci

P.O. Box 6403

flustin, T»x*s

78712

VISA'
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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 
flexib ility allows many advanced features. 

PETTERM I All features above . . S 80.00 

These are complete assembled hardware and software pa.:kages. 
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. 

Pf.TTERM 11 All features of t. plus IOC31 
text editor with down-lC'ad lng capability 90.00 
PETTERM III Al l leatures of II plus 
80 132 column scrolling Window for 
viewing lormatted outputs Wider thim 
40 columns 100.00 

FORTH A Prograrnrn" 
Ing Revolufion 

FORTH Interactive high level compiler and 
operat ing system 5- 10 times faster than PET 
BASIC . High level block st ructured language. 
This IS a true fig-FORTH Implementat ion for 16 and 
32K PETs. 

fig-FORTH. With editor, assembler ....... ... . 550.00 
with floating point and string s . . ...... . . . S60.00 
with floating point. stnngs. macro-assembler .. 570.00 
cassette and disk Inleriace available. 

DEALERS INQUI RE 

so~tw~e ~or sm~~~ 

1903 Rio Grand .. 
Austin,T .. x~ 1-512-477-2207 

78705 
Source, TCE995 

comlOuteor""S 

P.O. ~ox 8403 
Austin/T.xu 

78712 
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Some prompts use data from previous opera

tions in the program. An example of this is a

program that generates drill and practice questions

for addition. Prior to the prompt the program

generates two values (A and B) which the student

then adds mentally or on paper before entering

the answer. This prompt might then use both the

print and input statements.

100 PRINT "[clr dn dn dn dn dn]";

110 PRINT "WHAT IS THE SUM OF";A;" + "B;

120 INPUTS

Note the use of line 100 which clears the screen

and moves the cursor down 5 lines before printing

the prompt. This action avoids any distraction

from previous questions that would otherwise

remain on the screen.

A more creative solution to this problem

might be to print the prompt in the form of a

traditional addition question as follows:

100 PRINT "[clr dn dn dn dn dn]";

110 PRINT "[rt rt rt rt]";A

120 PRINT "[rt rt rt] + ";B

130 PRINT "[rt rt rt] " <_ is a shift@)

140 INPUT "[rtrtrt]";S

If A is the value 10 and B is 15 this code

displays the following:

10

15

Although this solution is a lot more work the

results are far superior to previous methods and

uses the capability of the PET in implementing an

effective solution.

Default Responses

In many applications a choice is given to the user

but the response can often be anticipated. A

program which normally reads a file but has an

option to create a file is an example of when a

default would be useful. The prompt might be:

(READ) OR (CREATE) A FILE?

Here the user must type in either READ or

CREATE as a response. Since we expect that

READ is the most frequent response it may become

the default. This is done by printing the default

value with the prompt and then moving the cursor

to the left past the default value.

100 INPUT "(READ) OR (CREATE) A FILE

AREAD[ltltltltltlt]";A$

2 blanks 6 cursor lefts

This is what the display shows:

(READ) OR (CREATE) A FILE? READ

ti

Question mark created as a result cursor position

of A$ in the INPUT statement.

The six cursor lefts are needed to move past

the four letters of READ and the two spaces. The

question mark appears in the first space and then

the cursor automatically moves one position to the

right leaving the second space for readability. Now

if the user wants to use the READ default only the

return key is pressed. If not CREATE may be

typed to select the alternative.

A complete input module might be the

following:

100 INPUT "(READ) OR (CREATE) A FILE

READ[ltltltltItlt]";A$

110 IF A$ = "READ" THEN 200

120 IF A$ = "CREATE" THEN 400

130 PRINT "[clrJENTER EITHER READ OR

CREATE"

140 GOTO 100

Menus

A menu provides a list of alternatives from which

the user selects one entry by typing a number or

letter. The following code gives an example of this

approach:

100 PRINT "[clr]SELECT ONE OF THESE

SEARCHES"

110 PRINT "1 -BY AUTHOR"

120 PRINT " 1 - BY SUBJECT"

130 PRINT "3 - BY KEYWORD"

140 PRINT "4 - BY TITLE"

150 INPUT A

160 ON A GOTO 1000,2000,3000,4000

170 GOTO 100

The codes 1,2,3,4 translate nicely for use in

either an ON — GOTO or ON — COS UB which

greatly simplifies program analysis of the user's

response.

A similar approach uses the first letter of each

menu item as the response key. The letter may be

highlighted by turning the reverse on before the

character and off after it.

100 PRINT "[dr]SELECT ONE OF THESE

SEARCHES"

110 PRINT "[rvsjA[rvs offjUTHOR"

120 PRINT "[rvs]S[rvs off]UBJECT"

130 PRINT u[rvsJK[rvs offJEYWORD"

140 PRINT "[rvs]T[rvs offJITLE"

150 INPUT A$

160 FOR 1=1 TO 4

170 IF A$ = MID$("ASKT",I,1) THEN ON I GOSUB

1000,2000,3000,4000: 1 = 4

180 NEXT I

190 GOTO 100

This approach tends to cause the reversed

characters to run together on the screen. A simple

solution is to separate each line by placing a PRINT

at lines 105,125,135 and 145 as follows:

105 PRINT

Lines 160 to 180 examine the input character

against the string "ASK.T" in line 170. The response

character will be equal to position I of the string.

In other words letter S will be found when I is 2

and the GOSUB will transfer to subroutine 2000.

The I = 4 at the end of line 170 forces the end of
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Some prompts use data from previous opera­
tions in the progra m. An example o f this is a 
program that generates drill and practice questions 
for addition. Prior to the prompt the program 
generates two values (A and B) which the student 
then adds mentall y or on pa per be fore e ntering 
the answer. T his prompt might then use both the 
print and input statements. 

100 PRINT "[dr dn dn dn dn dn]" ; 
110 PRINT "WHAT IS THE SUM OF"jAj"+"B; 
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Note the use of line 100 which clea rs the screen 
and moves the cursor d own 5 lines before printing 
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from previous questions that would othe rwise 
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A mo re creative solu tion to this problem 
might be to print the prompt in the form of a 
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Although this solution is a lot more work the 
results are far su perior to previous methods a nd 
uses the capabi li ty of the PET in impleme nting an 
effective solution . 

Default Responses 
In many a pplications a choice is give n to the user 
but the response can often be anticipated. A 
program which normally reads a fil e but has an 
option to create a file is an example of when a 
default would be useful. The prompt might be: 

(READ) OR (CREATE) A FILE? 

He re the user must type in either READ o r 
CRE ATE as a respo nse. Since we ex pect that 
READ is the most frequent res ponse it may become 
the d e fault. This is done by prin ting the d efault 
value with the prompt and the n moving the cursor 
to the le ft past the d efau lt va lue. 

100 INPUT " (READ) OR (CREATE) A FILE r R~'''''' " " "f"" 
2 blanks 6 CUTsor lefts 

This is what the di splay shows : 

(~'"' ~R (OR" IT) , ""1'" 
Question mark created as a result cursor position 
of AS in the INPUT stateme nt. 

T he six cursor le fts are needed to move past 
the four letters of READ and the two spaces. The 
question mark appears in the first space and then 
the cursor automaticall y moves one pos ition to the 
ri ght leaving the second space for readabi lity. Now 
if the user wants to use the READ d efault onl y the 
return key is pressed. I f not CREATE may be 
typed to select the alternative. 

A complete input module might be the 
following: 

100 INPUT "(READ) OR (CREATE) A FlLE 
READ[lt It It It It 1t]";A$ 

110 IF A$="READ" THEN 200 
120 IF A$ = "CREATE" THEN 400 
130 PRINT " [dr)ENTER EITHER READ OR 

CREATE" 
140 GOTO 100 

Menus 
A menu provides a list o f alternatives fro m which 
the user selects one e ntry by typing a number or 
le tter. T he followin g code gives an exam ple of this 
approach : 

100 PRINT " [dr)SELECT ONE OF THESE 
SEARCHES" 

110 PRINT "I - BY AUTHOR" 
120 PRINT " 1- BY SUBJECT" 
130 PRINT " 3 - BY KEYWORD" 
140 PRINT "4 - BY TITLE" 
150 INPUT A 
160 ON A GOTO 1000,2000,3000,4000 
170 GOTO 100 

T he cod es 1,2,3,4 translate nicely for use in 
either an ON -GOTO or ON - GOS UB which 
greatl y simplifies program analysis of the user's 
res ponse. 

A simila r app roach uses the first letter of each 
me nu item as the response key. T he letter ma y be 
highlighted by turning the reve rse on befo re the 
cha racter and off afte r it. 

100 PRINT "[dr]SELECT ONE OFTHESE 
SEARCHES" 

110 PRINT "[rvs)Alrvs off]UTHOR" 
120 PRINT "[rvs)S[rvs off]UBJECT" 
130 PRINT "[rvs)K[rvs off]EYWORD" 
140 PRINT "[rvs]T[rvs off]ITLE" 
150 INPUT A$ 
160FORI=1 T04 
170 IF A$= MID$("AS KT",I , I) THEN ON I GOSUB 

1000,2000,3000,4000: 1= 4 
180 NEXT I 
190 GOTO 100 

This approach tends to cause the reve rsed 
characters to run together on the sc reen . A simple 
so lution is to sepa rate each line by placing a PRI NT 
at lines 105, 125, 135 and 145 as fo llows: 

105 PRINT 

Lines 160 to 180 examine the in put character 
aga inst the stri ng "ASKT" in line 170. The res ponse 
character will be eq ua l to positio n [ of (he string. 
I n o ther words letter S will be fou nd w en I is 2 
and the GOSUB will transfer to subroutine 2000. 
T he 1= 4 at the end of line 170 fo rces (he end of 
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the FOR loop without the need for additional

looping.

Most menus require only a single letter or

number response as seen in the previous examples.

When the INPUT statement is used two keystrokes

are required: one for the character and one for the

Return key. One advantage this has is the user may

change the character anytime before return is

pressed by moving the cursor to the left and

retyping the character.

In other cases a quick response is preferred

with a minimum of keying. Here the GET statement

comes to our rescue. If the previous example

replaces line 150 with

150 GET A$:IF A$ = "" THEN 150

the typing of a single letter will be sufficient. This

method works only for a single character response

but is unequalled for speed.

Multi-Level Menus

When we are using a screen as the program's

medium for communication with the user there is

a limit to the number of items a menu can contain.

Usually it is preferable to limit menu items to less

than ten if numeric responses are required. With a

blank line between each item this requires at least

19 lines on the screen. However, many applications

may require well in excess often items. The proce

dure for handling many entries is to create a multi

level menu.

The multi-level menu begins with a main

menu that branches to several lower level menus.

Lower level menus may themselves point to even

lower levels in a complex application.

These lower level menus should provide a

means of escape in the form of a menu item that

points back to the main menu.

An example of this application is a budgeting

program with a main menu that asks for annual,

monthly or daily budget items. The program then

branches to a lower level menu to itemize particular

entries in one of these three categories.

100 PRINT "[clr]ENTER A BUDGET CATEGORY"

110 PRINT "[dn rvs]A[rvs off]NNUAL"

120 PRINT "[dn rvs]M[rvs offJONTHLY"

FOR GRADES 1-8

MATHEMATICS SOFTWARE

for PET 8K and TRS-80

As reviewed by The Computing Teacher,

"This is a strong drill package. It can be used at the

remedial level or at the enrichment and challenge

level...This is a program I think every school should

own."

"1 think this program should be in every classroom

where arithmetic remediation is going on."

Purchase orders gladly accepted

CATALOG SENT ON REQUEST

Addition With Carry $25

123 Digit Multiplication $25

Long Division $25

Subtraction $25

Set of (above) four $80

MICROCOMPUTER WORKSHOPS

10 Elizabeth Place

Armonk.N.Y. (914)273-2209

_. 10504

130 PRINT "[dn rvs]D[rvs off]AILY"

140 GET A$:IF A$ = "" THEN 140

150 FOR 1 = 1 TO 3

160 IF A$ = MID$("AMD",I,1) THEN ON I GOSUB

200,400,600

170 GOTO 100

200 REM ANNUAL BUDGET ITEMS

210 PRINT "[clr]SELECT AN ANNUAL ITEM"

220 PRINT "[dn]l - HOUSE INSURANCE"

230 PRINT "[dn]2 - CAR INSURANCE"

240 PRINT "[dn]3 - INCOME TAX"

250 PRINT "[dn]4 - PROPERTY TAX"

260 PRINT "[dn]5 - RETURN TO MAIN MENU"

270 GET A$:IF A$ = "" THEN 270

280N = VAL(A$)

290 IF N = 5 THEN RETURN

300 ON N GOSUB 1000,2000,3000,4000

310 GOTO 200

400 REM MONTHLY BUDGET ITEMS

etc.

Form Filling

Some application areas such as accounting, CAI

and testing can benefit from a technique called

form filling. This method permits the program's

user to input data in a predefined location on the

line. Typically this location is inside a box, as in an

accounting ledger, or in a blank area such as a fill

in the blank type of test question. The following

code shows the use of form filling to enter an

account number and ciate in a precise location

within a box.
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the FOR loop without the need for additional 
looping. 

Most menus require only a single letter or 
number response as seen in the previous examples. 
When the INPUT statement is used two keystrokes 
are required : one fo r the character and one for the 
Return key. One advantage this has is the use r may 
change the characte r anytime befo re return is 
pressed by moving the cursor to the le ft and 
retyping the characte r. 

In other cases a quick response is prefe rred 
with a minimum of key ing. Here the GET statement 
comes to o ur rescue. If the previous example 
replaces line 150 with 

ISO GET A$:IF A$=· .. • THEN ISO 

the typing o f a single lette r will be suffi cient. This 
method works onl y fo r a single cha racter response 
but is unequalled for speed . 

Multl·Level Menus 
When we a re using a screen as the program's 
medium fo r communicatio n with the use r there is 
a lilnit to the number of itenls a nlenu can contain . 
Usually it is pre ferable to limit menu items to less 
than ten if numeric responses are req uired. With a 
blank line between each item this requires at least 
19 lines on the screen. However . many applica tions 
may require well in excess of ten items. The proce­
dure fo r handling many entries is to create a multi­
level menu. 

The multi-level menu begins with a main 
menu that branches to seve ral lower level menus. 
Lower level menus may themselves point to even 
lower levels in a complex application. 

Main 
Menu 

These lower leve l menus should provide a 
means o f esca pe in the form o f a men u item that 
points back to the main me nu. 

An example of this application is a budgeting 
program with a nlain menu that asks ror annual, 
mo nthly o r da il y budget items. The program then 
branches to a lower level me nu to itemize panicular 
entries in o ne o f these three categori es. 

100 PRINT " lclrIENTER A BUDGET CATEGORY" 
110 PRINT "[do rvslA[rvs offjNNUAL" 
120 PRINT " [do rvslM[rvs offjONTHLY" 

FOR GRADES 1-8 

MATHEMATICS SOFTWARE 
for PET 8K and TRS-80 

As reviewed by The Com puting Teacher, 

"Th is is a strong drill package. It can be used at the 
remedial level or at the enrichment and challenge 
level ... This is a program I think every school should 
own." 

"/ think this program should be in every classroom 
where arithmetic remediation is going on. " 

Purchase orders gladly accepted 

CATALOG SENT ON REOUEST 

Addition With Carry 
123 Digit Multiplication 
Long Division 
Subtraction 
Set of (above) four 

$25 
$25 
$25 
$25 
$80 

MICROCOMPUTER WORKSHOPS 

Armonk. N.Y. 
10504 

10 El izabeth Place 

130 PRINT " [dn rvslD[rvs offjAILY" 
140 GET A$:IF A$ = .... THEN 140 
150 FOR 1= I TO 3 

(914) 273-2209 

160 IF A$= MID$("AMD".I . I) THEN ON I GOSUB 
200.400.600 

170 GOTO 100 
200 REM ANNUAL BUDGET ITEMS 
210 PRINT " [c1rlSELECT AN ANNUAL ITEM" 
220 PRINT "[dnll - HOUSE INSURANCE" 
230 PRINT "[dnl2 - CAR INSURANCE" 
240 PRINT "[dnl3 - INCOME TAX" 
250 PRINT "[dol4 - PROPERTY TAX" 
260 PRINT "[dnl5 - RETURN TO MAIN MENU" 
270 GET A$:IF A$ = .... THEN 270 
280 N = V AL(A$) 
290 IF N = 5 THEN RETURN 
300 ON N GOSUB 1000.2000.3000.4000 
310 GOTO 200 

400 REM MONTHLY BUDGET ITEMS 

etc. 

Form Filling 
Some applica ti on areas such as accounting. CAl 
and tes ting ca n benefit from a techn ique ca lled 
fo rm filling. This method permits the program's 
user to input data in a predefin ed location on the 
line . T ypica lly this locatio n is insicle a box. as in an 
accoun ting ledge r. o r in a blank a rea such as a fill 
in the blank type of test question. T he following 
code shows the use o f form filling to enter an 
account Iluillbe r and dale in a precise locatio n 
within a box. 
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In the following code the lower case "b"

represents a blank character.

10 PRINT "[clr rvs]bbACCountbbbbbbDATEbbbbb
[rvs off]"

20 PRINT "[rvs)b[rvs off]bbbbbbbbb[rvs]b[rvs off]bbb

bbbbbbbbb[rvs]b[rvs off]"

30 PRINT "[rvs]24 space[rvs off]"

40 INPUT "[home dn rt]";A$

50 INPUT "[home dn 11 rt's]";D$

60A$ = LEFT$(A$,6)

70 D$ = LEFT$(D$,9) sk 2

The above code displays a form on the screen

something like this:

ACCOUNT
DATE

When the program asks for input the question

mark appears in the box under the appropriate

heading and is followed by the flashing cursor.

This type of program presents a unique problem

since the INPUT statement accepts all of the

characters on the line following the question mark.

This also includes graphic characters.

One solution is to use the GET statement in a

loop but a far simpler method is to use the LEFT$

function which selects the number of characters

desired from the input string. This of course

means you need to know how many characters will

be entered.

Command Language

Command languages are useful for applications

such as word processing where simple prompting

or the use of a menu is either impractical or too

unwieldy to enter complex commands. For instance,

a typical command is to change a string from one

value to another to correct a spelling error or to

change a word. To change the word "error" in the

previous sentence to "mistake" a command like

C/error/mistake

is entered.

Using a command language requires consider

ably more experience than simply responding to a

menu, but it is much faster than using a dialogue.

Programming for a command language also lends

to be more complex since the program needs to

recognize the type of command, often identified

by the first character in the command, and the

operands which can legitimately accompany that

command. Often there is no prompt since this type

ofapplication requires an active operator who

initiates all action.

The following code shows how the preceding

command might be analyzed in BASIC.

100 INPUT C$

110 IF LEFT$(C$, 1) = "C" THEN 500

500 REM DECODE CHANGE COMMAND

510 IF MID$(C$,2,1)."/" THEN PRINT "COMMAND

ERROR": GOTO 100

520L = LEN(C$)

530 FOR 1 = 3 TO L

540 IF MID$(C$,I,1) = "/" THEN 570

55OS1$ = S1$ + MID$(C$,L,1)

560 GOTO 580

570 S2$ = RIGHT$(C$,L-I):I = L

580 NEXT I

590 IF LEN(S2$) = 0 THEN PRINT "COMMAND

ERROR": GOTO 100

Statements 510 and 590 ensure the command

format is followed by checking for a slash separating

the command (C) from the first string and that

there is a second string. Statements 530 to 560

extract the first string by concatenating each

character to Sl$. When the end of the siring is

found by 540 the second string is extracted in 570
and stored in S2$.

The discussion has certainly not been an

exhaustive study of user interaction but hopefully

some insights have been given into ways ofcom

municating effectively with the users of your
programs.

Conventions

For ease of reading and interpreting the BASIC

language examples in this report the following

conventions have been used:

Code Interpretation

b blank or space

clr clear screen

home home cursor

dn cursor down

It cursor left

rt cursor right

up cursor up

rvs reverse

rvs off reverse off
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"STOCK BRIEF"
For Commodore Pet

A USER-FRIENDLY disk based file system for your securities

BUY / SELL / EVALUATE / EDIT / LIST / DIRECTORY

• Formalled reports to any IEEE interfaced printer

• Directory display of multiple stock files

• "Wild Card" search for stock name

• Dividend Yield calculated

• Automatic dating on all reports
" Automatic alphabetical slock name sort

• Automatic update of disk file when necessary

REQUIRES 16K MEMORYAND COMMODORE DISK UNIT

DISK & MANUAL $50.00 Post Paid

MYSTIC SOFTWARE
P.O. BOX 218 LEDYARD. CT 06339
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I n th e fo llowing code th e lower case "b" 
represents a blank characte r. 

10 PRINT " [elr rvslbbACCountbbbbbbDATEbbbbb 
[rvs off] " 

20 PR[NT " [rvsJb[rvs offJbbbbbbbbb[rvsJblrvs offJbbb 
bbbbbbbbb[ rvsJb[rvs offJ" 

30 PR[NT "[rvsJ24 space[rvs offJ" 
40 INPUT " [home dn rt)" ;A$ 
50 INPUT " [home dn 11 rt's]";D$ 
60 A$ = LEFT$(A$,6) 
70 D$ = LEFT$(D$,9) sk 2 

The a bove cod e d isplays a fo rm o n the screen 
somethin g like this: 

II ?ACCOUNT 1131 
When th e program asks fo r input th e questio n 

mark a ppears in th e box under the appro pria te 
heading and is fo llowed by the fla shing cursor. 
T his type of program presen ts a unique pro ble m 
since th e I N PUT sta teme nt acce pts a ll o f th e 
characte rs o n the li ne fo llowing th e questio n mark . 
This a lso incl udes g raphic characte rs. 

One solutio n is to use the GET sta te ment in a 
loo p but a r' lr simple r method is to use the LEfT$ 
fu nctio n which selects th e number o f characte rs 
desired from the inpu t string. T his o f course 
means YOLI need to know how many cha racte rs will 
be ente red . 

Command Language 
Command la ng uages are usefu l fo r a pplica tio ns 
such as wo rd process ing where simple prompting 
o r the use o f a menu is e ithe r impractica l o r too 
un wield y to ente r complex commands. Fo r instan ce, 
a typica l comma nd is to change a strin g from o ne 
va lue to anothe r to correct a spelling erro r o r to 
cha nge a word . To change the word "error" in th e 
previo lls sentence LO "mistake" a command like 

C/e rror/mistake 

is ente red . 
Using a command la nguage requ ires consider­

abl y mo re ex pe rie nce tha n simply respo nding to a 
menu , but it is much faster than using a dia logue . 
Programming fo r a command lang uage a lso te nds 
to be mo re com plex since the prog ra m needs to 
recognize the type o f comma nd , o ften id entifi ed 
by the fi rst cha racte r in the com ma nd, a nd the 
o pera nds which can legitimate ly accom pany tha t 
comma nd . Often the re is no prom pt since this type 
of a pplica tio n req uires an acti ve ope rato r who 
initiates a ll ac ti o n. 

The fo llowing code shows how the precedin g 
command migh t be ana lyzed in BAS IC. 

100 [ NP UT CS 

11 0 IF LEFT$(C$, I) = "C" THEN 500 

500 REM DECODE CHANGE COMMAND 

5 [0 [F MID$(C$,2, l) .. "I" THEN PR[NT "COMMAND 
ERROR" : GOTO 100 

520 L= LEN(C$) 
530 FOR [ = 3 TO L 
540 [F MID$(C$,[, I) = " I" THEN 570 
5505 1$ = 5 1$+ MID$(C$,L, I) 
560 GOTO 580 
57052$ = R[GHTS(C$,L-I):[ = L 
580 NEXT [ 
590 [F LEN(S2$) = 0 THEN PR[NT "COMMAND 

ERROR" : GOTO 100 

Statements 5 10 and 590 ensu re th e command 
fo rmat is fo llo wed by checking fo r a slash se pa rating 
the comma nd (C) from the first strin g and th a t 
the re is a second string. State me nts 530 to 560 
ex tract the first strin g by concatena tin g eac h 
characte r to S I $. When the e nd of th e str ing is 
fo und by 540 the second string is ex tracled in 570 
a nd sto red in S2$. 

The discussio n has ce rtainly no t been an 
exhaustive study o f use r inte ractio n bu t hope fu lly 
some insights have been g ive n into ways o f com­
municatin g e ffecti ve ly with th e use rs of yo ur 
programs. 

Conventions 
Fo r ease o f readi ng and inte r pre tin g the BAS IC 
lang uage exa mples in this re po rt the fo llowing 
conventio ns have been used : 

Code 
b 
ell' 
home 
dn 
It 
f'l 

lip 
rv' 
r\lS orr 
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CBM/PET Computers & Such!

Features for Jun/Jul 81:

CALL FOR CURRENT

PRICES ON CBM/PET

EQUIPMENT

Cursor Magazine (on tape,

specify issues. Write

for catalog) 10/$44

Micro Software Systems

Billboard for 8032 $
Billboard for 2001 $

AFFORDABLE

QUALITY

95

39

29

Cable, PET-IEEE $ 37

Cable, IEEE-IEEE $ 47
Modem + terminal software$ 279

NEC Spinwriter #5530 $2695
Xymec typewriter/printer $2499

Epson MX-80 $ 499
Watanabe MIPLOT $1149
Uncrasher for 2000/4000 $ 15

** NEW ** for 8032 $ 25

Heavy duty SELECTRIC 15"

reconditioned Printer

with ESCON interface for

PET/CBM $1195

TRS-80 $ 995

APPLE $1195

RS-232 $1025

CONNECT PET/CBM TO PRINTER: Simply plug in the interface and
use your PET/CBM computer with popular "standard" printers,
or add video monitor for second display. All interfaces

assembled, tested, waranteed. No software required.

TU-65C Use NEC, Centronics, Xymec, or other industry

standard parallel printers. Works with disk, other IEEE

devices attached $129.95
TU-6514 Use RS-232 (serial) printers, like Heathkit H-14.

300-4800 baud (specify rate desired). Includes power

pack. Not for use with other IEEE devices $79.95
TU-PVE Connect your Video Monitor to PET/CBM for second

display. Our unique contact extensions leave the user

port available for connection of other accessories (NOT
for 8032) $39.95

ESCON Interfaces:

SELECTRIC to PET/CBM $649
SELECTRIC to Apple, TRS-80: Parallel $549
SELECTRIC to Apple, TRS-80: RS-232 Serial $579
MTST-I/0 to Parallel $425
Cables extra, $20 to $90. Installation $100

Virginia Micro Systems
14415 Jefferson Davis Highway sales & service

Woodbridge. Virginia 22191 (703)491-6502 MWF 12"8'Sa 9"3

CBM/PET Computers & Such! 

Features for Jun/Ju1 Sl: 

CALL FOR CURR ENT 
PRICES ON CBM/PET 

EQUIPMENT 

Cursor Magazine (on tape, 
specify issues. Write 
for catalog) 10 /$44 .95 

Micro Software Systems 
Billboard for S032 $ 39 
Billboard for 2001 $ 29 

Cable, PET-IEEE $ 37 
Cable, IEEE-IEEE $ 47 
Modem + termi na1 software$ 279 
NEC Sp inwrit er #5530 $2695 
Xymec typewriter/printer $2499 
Epson MX-SO $ 499 
Watanabe MIPLOT $1149 
Uncrasher for 2000/4000 $ 15 

** NEW ** for S032 $ 25 

AFFORDABLE 
QUALITY 

,p -
, 
Wi 
t 

Heavy duty SELECTRIC 15" 
reconditioned Printer 

with ESCON interface for 
PET/CBM $1195 
TRS-SO $ 995 
APPLE $1195 
RS-232 $1025 

CONNECT PET/CBM TO PRINTER: Simply plug in the interface and 
use your PET/CBM computer with popular "standard" printers, 
or add video monitor for second display. All int erfaces 
assembled, tested, waranteed. No software required. 

TU-65C Use NEC, Centronics, Xy me c, or other industry 
standard par al lel printers. Works with di sk, other IEEE 
devices attached .......... ...... ........... . ..... $129.95 

TU-6514 Use RS-232 ( serial) printers, like Heathkit H-14. 
300-4S00 baud (spe cify rate desired). Includes power 
pack. Not for use with other IEEE devices ........ $79.95 

TU-PVE Connect your Video Monitor to PET/CBM for second 
display. Our uniqu e contact extensions leav e the user 
port available for connection of other accessories (NOT 
for S032) .. .... ................... ..... ... ........ $39 . 95 

ESCON Interfaces: 
SELECTRIC to PET/CBM 
SELECTRIC to Apple, TRS-SO: Parallel 
SELE CTRIC to Apple, TRS-SO: RS-232 Serial 

$649 
$549 
$579 
$425 
$100 

MTST-I/O to Parallel 
Cables extra, $20 to $90 . Install ation 

Virginia Micro 
14415 Jeffe rson Davis Highway 

Woodbridg e . Virginia 22191 

Systems 

(703) 491- 6502 

VI SA/MC, VA +4% 
Factory auth 
sales & ser vi ce 
MWF 12-S,Sa 9-3 
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Keeping TABs

On The Printer
Jim Butterfield

Toronto, Canada
It seems to work, but it doesn't. This vexes a lot of

people: after all, TAB seems ready made for the

printer, and quick tests appear to show that it

works. But it won't work when you get down to

cases — with one exception we'll mention later.

It Cant Work

To understand the difficulty, we must first under

stand that a Basic TAB does not send a special

"tab" signal out to the printer. Instead, it sends out

what it thinks is the proper number of space

characters. If you code PRINT#4, TAB(15) the

computer will probably transmit 14 spaces to the

printer.

The mechanisms to make TAB work properly

to the printer are not in place. Consider this: that if

TAB were built to work with the printer, it must

also be able to work properly with two printers at

the same time. A user can hook up two printers as

devices 4 and 5, for example, and print invoices on

number four and summaries on number five. If

printer TAB were in there, the computer would

need to keep separate records of where each

printer was positioned on its own line. In principle,

we could run ten printers at the same time, since

we can have up to ten logical files; the computer

would need to keep ten independent records of

each printer's line position.

No such information is available in the PET/

CBM. Thus, there's no way to calculate how many

space characters would bring it to the desired

column.

It Seems To Work

PET/CBM Basic included TAB strictly as a screen

function. You can TAB quite effectively on a

screen display. The mechanism is this: the computer

subtracts the cursor position from the desired

print position, and sends the appropriate number

of spaces (or cursor-rights in the case of the screen).

For example, if the cursor is at position 7 and the

program gives TAB(16), nine spaces will be deliv

ered. If we're printing to the screen, that produces

exactly the right result; we'll end up at column 16

where we can print the next item.

However, if we're sending this information to

the printer, we may produce a wrong result.

Suppose, for example, we code PRINT#4,

"THERE";TAB(10);"IT";TAB(20);"IS". The five

characters of THERE go to the printer, leaving the

printer positioned at column six. At this point we

would hope that the computer would subtract six

from the TAB value often and send four spaces;

instead, it subtracts one (the screen cursor position)

from ten and sends nine spaces. It prints in column

15 rather than the desired column 10. It gets

worse, since we hoped that the computer would

send 8 spaces to carry us to TAB(20); instead, it

will send 19, and IS ends up starting in column 36.

The misleading part of all this is thai tabbing

seems to be taking place; spaces are certainly

inserted in the print line. The columns don't seem

to line up quite right, and the programmer/victim

goes looking through his coding trying to find his

mistake. It's not a coding mistake: the system can't

work. The only mistake is trying to use TAB with

the printer at all.

Finding Another Way

The healthiest way around the problem is to

calculate your own print line spacings. Keep track

of where the printer is working by counting char

acters with the LEN function, or making sure

every printed item is always the same length.

Here's a quick program using LEN:

100 OPEN 4,4

110 DATA FIVE,SIX,SEVEN,EIGHT,NINE,TEN,

ELEVEN

120 FORJ =5TO11

130 READA$

140 B$ = STR$(J)

150 PRINT#4,A$;LEFT$(" ",10-LEN(A$)>;

160 PRINT#4,B$;LEFT$(" ",5-LEN}B$)>;
170 PRINT#4,"X"

180 NEXTJ

190 CLOSE 4

Note how we change the numeric into a string

so that we can measure its length. Here's another

approach which forces all strings to the same

length:

100 OPEN 4,4

110 DATA FIVE,SIX,SEVEN,EIGHT,NmE,TEN,

ELEVEN

120 FORJ = 5TO 11

130 READA$

140 B$ = STR$(J)
150 PRINT#4,LEFT$(A$ + " ",10);

160 PRINT#4,LEFT$(B$ + " ,5);

170 PRINT#4,"X"

180 NEXTJ

190 CLOSE 4

Can you see how to change lines 150 and 160 to

right-justify the columns if desired? For example,

line 160 becomes PRINT#4,RIGHT$(" " + B$,

5); and the numbers slide over to the right.

Since we're arranging our own columns, this

type of program works equally well to printer or

screen. Try changing line 100 to OPEN 4,3 in

either program and the output will go neatly to the

screen display.

Making It Work

You can force TAB to work with the printer by

using a trick. It's probably too cute for serious
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Keeping TABs 
On The Printer 
Jim Butterfield 
Toronto, Canada 
It seems to work, but it doesn't. This vexes a lot of 
people: after all , TAB seems ready made for the 
printer, and quick tests appear to show that it 
works. But it won't work when you get down to 
cases - with one exception we'll mention later. 

It can't Work 
To understand the difficulty, we must first under­
stand that a Basic TAB does not send a special 
utab" signal out to the printer. Instead, it sends out 
what it thinks is the proper number of space 
characters. If you code PRINT#4, TAB( 15) the 
computer will probably transmit 14 spaces to the 
printer. 

The mechanisms to make TAB work properly 
to the printer are not in place. Consider this: that if 
TAB were built to work with the printer, it must 
also be able to work properly with two printers at 
the same time. A user can hook up two printers as 
devices 4 and 5, for example, and print invoices on 
number four and summaries on number five. If 
printer TAB were in there, the computer would 
need to keep separate records of where each 
printer was positioned on its own line. I n principle, 
we could run ten printers at the same time, since 
we can have up to ten logical fil es; the computer 
would need to keep ten independent records of 
each printer'S line position. 

No such information is available in the PET/ 
CBM . Thus, there's no way to calculate how many 
space characters would bring it to the desired 
column. 

It Seems To Work 
PET/CBM Basic included TAB strictly as a screen 
function. You can TAB quite effectively on a 
screen display. The mechanism is this: the computer 
subtracts the cursor position from the desired 
print position, and sends the appropriate number 
of spaces (or cursor-rights in the case of the screen). 
For example, if the cursor is at position 7 and the 
program gives TAB(l6) , nine spaces will be deliv­
ered. I f we're printing to the screen , that produces 
exactly the right result; we'll end up at column 16 
where we can print the next item. 

However, if we're sending this information to 
the printer, we may produce a wrong resu lt. 
Suppose, for example, we code PRINT#4, 
uTHERE";TAB( I 0);uIT";TAB(20);UIS". The five 
characters of TH ERE go to the printer, leaving the 
printer positioned at column six. At this point we 
would hope that the computer would subtract six 

from the TAB value of ten and send fOll r spaces; 
instead , it subtracts one (the screen cursor position) 
from ten and sends nine spaces. It prints in column 
15 rather than the desired column 10. IL gets 
worse, since we hoped that the compute r wou ld 
send 8 spaces to carry us to TAB(20); instead , it 
will send 19, and IS ends up starling in column 36. 

The misleading part of all this is that tabbing 
seems to be taking place; spaces are certainly 
inserted in the print line . T he columns do n't seem 
to line up quite right, and the program erlvictim 
goes looking through his coding trying to find his 
mistake. It's not a coding mistake: the s}stem can't 
work. The only mistake is trying to use T AB with 
the printer at all. 

Finding Another Way 
The healthiest way around the problem is to 
calculate your own print line spacings. Keep track 
of where the printer is working by coun ting cha r­
acters with the LEN function, or making sure 
every printed item is always the same length. 
Here's a quick program using LEN: 

100 OPEN 4,4 
110 DATA FIVE,SIX,SEVEN,EIGHT,NINE,TEN, 

ELEVEN 
120 FORJ=5 TO 11 
130 READA$ 
140 B$ = STRSU) 
150 PRINT#4,A$;LEFT$(U ",IO-LEN(A$»; 
160 PRINT#4,B$;LEFT$(U ",5-LEN)B$»; 
170 PRINT#4,"X" 
180 NEXT) 
190 CLOSE4 

Note how we change the numeric into a string (B$) 
so that we can measure its length. Here's another 
approach which fo rces all strings to the ame 
length: 

100 OPEN 4,4 
110 DATA FIVE,SIX,SEVEN,EIGHT,NI E,TEN, 

ELEVEN 
120 FORJ=5 TO 11 
130 READA$ 
140 B$=STR$U) 
150 PRINT#4,LEFT$(A$ + U " ,10); 
160 PRINT#4,LEFT$(B$ + U ,5); 
170 PRINT#4, "X" 
180 NEXT) 
190 CLOSE4 

Can you see how to change lines 150 and 160 to 
r ight-justify the columns if desired? For example, 
line 160 becomes PRINT#4,RIGHT$(" "+ B$, 
5); and the numbers slide ove r to the right. 

Since we're arranging our own columns, this 
type of program works equally well to p rinter or 
screen. Try changing line 100 to OPEN 4,3 in 
either program and the output will go catl y to the 
screen d isplay. 

Making It Work 
You can force TAB to work with the pr inte r by 
using a trick. It's probably too cute for serious 
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NEW - LOW COST FLOPPY DISK FOR PET*!

11 ]

WHY PEDISK?

FAST - The Pedisk system loads directiy to main memory from the disk

and loads - saves information at least 3 times faster than any other disk

available.

SIMPLE - A simple command syntax makes its BASIC commands easy to

use. At the same time, its sophisticated indexed, sequential, or relative file

handling makes it powerful.

RELIABLE - The ultra-simple circuit design with its LSI disk controller

chip provides maximum timing margins for error free operation.

51/4" system - 1 drive, double density (143K) $595.00

574" system - 1 drive, quad density (286K) $795.00

8" system - 1 drive, IBM 3740 business (295K) ...$1,295.00

Introducing PEDISK II, a low cost high performance floppy disk system

consisting of: 1) PEDISK II controller, 2) flat disk cable, 3} Disk Drive

Assembly, and 4) PDOS II software. The PEDISK II is a full function

peripheral that provides high speed program storage and a sophisticated

file handling package.

The small PEDISK II controller board mounts inside any 2000, 4000, or

8000 series machine. Standard systems are available with one or two disk

drives. An optional third drive can also be added. The PEDISK II System

can be operated simultaneously with any Commodore disk system for data

exchange purposes.

The PDOS II software links BASIC by adding a new repertoire of disk

commands. 'OPEN, 'CLOSE, [INPUT, and IPRINT provide the basis of

the powerful file handling package. [LOAD, ISAVE and IRUN allow

complete disk control. PDOS II also offers a full DOS-mode of operation

for all disk diagnostic and utility functions. Diskette format, backup,

diagnostic, and reorganization capabilities are provided.

2 drives, double density (286K) $945.00
2 drives, quad density (572K) $1,195.00

2 drives, IBM 3740 business (590K) ...$1,895.00

PEDISK II CONTROLLER BOARD

NEW - SPACEMAKER II switch between one of FOUR ROMS

SPACEMAKER II is the new ROM switch from Microtech. It allows either

manual or software controlled switching of up to four ROMs in a single

ROM expansion socket. The switching is accomplished with a side-mounted

slide switch or via ROMDRIVER, an accessory board which allows soft

ware controlled switching and keyboard controlled switching. ROM I/O is

a special software package available on disk to implement full keyboard

control of the ROMs. In addition, it adjusts for memory differences found

in various utility ROMs.

SPACEMAKER II S39.00

ROMDRIVER S39.00

ROM I/O Commodore or Pedisk S 9.95

SEE YOUR LOCAL DEALER FOR ALL cgrs MICROTECH PRODUCTS

("MICROTECH] P.O. BOX 102, LANGHORNE, PA. 19047

•PET ISA TRADEMARKOF COMMODORE
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WHY PEDISK? 
FAST - The Pedisk system loads directly to main memory from the disk 
and loads - saves informa t ion at leas t 3 times faster than any other disk 
available. 

SIMPLE - A simple command syntax makes i t s BASIC commands easy to 
use. At the same time, its sophisticated indexed , sequential, or relative file 
handling makes it powerful. 

RELIABLE - The ultra -simple ci rcuit design with i ts LSI disk control ler 
chip provides maximum timing margins for error free opera t ion. 
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1 drive, IBM 3740 business (295K) ... $1,295.00 2 drives, IBM 3740 business (590K) ... $1,895.00 

Introducing PEDISK II, a low cost high performance fl oppy disk system 
consisting of: 11 PEDISK /I controller, 2) flat disk cable , 3) Oisk Drive 
Assembly, and 41 PODS II software. The PEDISK /I is a full funct ion 
peripheral that provides high speed program storage and a sophisticated 
file handling package. 

The small PEDISK /I controller board mounts inside any 2000, 4000, or 
8000 series machine. Standard systems are available wi th one or two disk 
drives. An optional third drive can also be added. T he PEDISK /I System 
can be operated simultaneously wi th any Commodore disk system for da ta 
exchange purposes. 

The PODS II software l inks BASIC by adding a new repertoire of disk 
commands. !OPEN, ICL OSE, lINPUT, and !PRI NT provide the basis of 
the powerful fi le handling package. ILOAD, ISAVE and 1RUN allow 
complete disk control. PODS II also offers a fu ll DOS-m ode of operation 
for all disk diagnostic and utility functions. Diske tte format , backup, 
diagnostic, and reorganization capabilities are provided. PEDISK " CONTROLLER BOARD 

NEW SPACEMAKER II switch between one of FOUR ROMS 

SPACEMAKER II is the new ROM switch from Microtech . It allows either 
manual or software controlled switching of up to four ROMs in a single 
ROM expansion socket . The switching is accompl ished with a side-mounted 
slide switch or via ROMDRIVER. an accessory board which al lows soft­
ware controlled swi tChing and keyboard con tro lled swi tching. ROM 110 is 
a special software package available on disk to implement full keyboard 
contro l of the RO Ms. In add ition , it adjus ts for memory d i fferences found 
in various utility ROMs. 

SPACEMAK ER II ............................................................. .. 
ROMDRIVER .......................... ...... ............... ..................... . 
ROM I/O Commodore or Pedisk ..................................... .. 

$39.00 
$39.00 
$ 9.95 

SEE YOUR LOCAL DEALER FOR ALL cgrs MICROTECH PRODUCTS 

OVIICROTECH) P.o . BOX 102, LANGHORNE, PA. 19047 
- PET IS A TRADEMARK OF COMMODORE 
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coding, but it will perform correctly.

Here's the method: force the screen cursor to

match the printer column exactly. Then a TAB,

which references the cursor, will generate the

proper number of spaces since the cursor and the

printer are at the same column. The coding needs

to be carefully worked out; the screen must print

exactly the same as the printer, and output must

always go to the printer first. Additionally, TAB

references must be arranged so that they always

begin a PRINT statement.

An example will show how it's done:

100 OPEN 4,4

110 DATA FIVE,SIX,SEVEN,EIGHT,NINE,TEN,

ELEVEN

120 FORJ = 5TO11

130 READA$

140 REM

150 PRINT#4,A$;

155 PRINT A$;

160 PRINT#4,TAB(10)J;

165 PRINT TAB(I0)J;

170 PRINT#4,TAB(15),"X"

175 PRINT TAB(15),"X"

180 NEXTJ

190 CLOSE 4

It's not recommended as a general programming

approach. But seeing this program work will give

you an insight into how TAB functions — and

malfunctions. ©

UNDERSTANDING YOUR PET/CBM

Volume I: Basic Programming

Money Back Guarantee

Dealer Inquiries Welcome

New 248-page booh includes all Ihe lormer TIS workbooks

except "PET Graphics." Provides informalion for bolh ROM3 and

a comprehensive index. Only S14.95.

Also tram TIS

WB-3 PET Graphics SJ 95

Software products on cassette 01 floppy disk with complete instruction

manual Eacf- $24 95 [cassette). $29 95 irjiskeltel

SW-1 MAIL B mailing list system

sw-2 checkbook record

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

SW-4 MEDIT create and maintain date (lies

SW-5 CALENDAR appointments, mopttngs at-a-giance

TIS

P.O. Box 921, Dept. C Ad0 S2 (S5 lorelgn orders)

LOS Alamos, NM 87544 ihlpping and handling

PCI and CBM nif! Ira.lfcnrarks ->l COmmorCKB BiiSinnsS MachinM

MOR€ SOFTWRRt TOOLS

FROM H€S FOR VOUR 8K

by Joy Balakrlshnon

PET

HESEDIT: change 22 lines of data by merely over

typing and insert, delete, and even duplicate lines-

all at once! Scroll forwards or backwards by any

amount— it's also easy to edit files biggei than your

memory- Why code a program to maintain each file?

Use HESEDIT for mailing lists, notes or prepare

assembler source for HESBAL. All keys repeat. FAST -

written in BASIC and assembler. ONLY $12.95

6502 ASSEMBLER PACKAGE: HESBAL, a fUl-featured

assembler with over 1200 bytes free (8K) & HESEDIT;

for less than $25! HESBAL is THE best 8K assembler

available: it uses only 1 tape or disk, yet includes

variable symbol sizes, pseudo-opcodes, over 25 error

messages and more than 70 pages of documentation.

ONLY $23.95

HESLISTER: formats multi-statement lino BASIC

programs, shows logic structure (disk reqd.) S9.95

GUARANTEED to load or replaced FREE

Order from your dealer or direct from us

Plus $1.50 Postage (our doc. is heavy!)

Disk - Add $3 . Calif Res. - 6% Sales Tax

Human engineered Software

3748 inglewood Blvd. Room 11
Los flngeles, California 90066

24 HOURS - (213) 398-7259 ^^

Dealer inquiries welcomed

ECX COMPUTER C
Specialists In Commodore
Equipment And Peripherals
NEW...NEW...NEW...NEW...NEW

PET RAM/ROM: allows multi ROM protected prqgrams using

the same socket to be put onto diskette, no need jo insert
protect ROM in socket after initial load, eliminates need for

ROM switch box $149.95

*X901 PETCB2ZOUND: low cost internal PET sound, makes
a #2001, #4001 sound like a #8032 16.95

* X902 PETCASSETTEZOGND: hear programs loading,

finds the program easily, internal sound $16.95

* X232 PETTO RS-232C INTERFACE: low cost, bidirectional,

all baud rates, connects inside the PET $ 169.95

* SX-232, PETRS-232C MODEMSOFTWARE: for above

PET to RS-232C interface and standard RS-232C: modem,

works with Source/Micronet/Pet To Disk/Pet To Pet . $49.95

* SX-100 IEEE-488 MODEMSOFTWARE: best &) 10 modem
software, by 8010 developer, all features of SX232 . $49.95

* MX-200 IEEE-488 PARITYMOpEM/SOFTWAJlE: talk

to a host computer requiring parity, all features ol SX232

fj $399.95
* LiVERMORESTAR IEEE-488 MODEM: identic alto 8010,

lower cost L J ,.,[.. $249.95
'C(1RVE,WATANABE PLOTTER SOFTWARE: sowerful

graphics software package $299.95

* C102, IEEETOWATANABE PLOTTER INTER -ACE: for

fast IEEE-488 plotting ...L [.. $295.00

ECX COMPUTER COMPATTr
2678 North Main Street#6

Walnut Creek, CA 94596

(415)944-9277
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cod ing, but it will perform correctly. 
He re's the me thod: force the screen curso r to 

match the printer co lumn exactl y. T hen a TAB, 
which re ferences th e cursor. will generate the 
proper number o f spaces since the cursor and the 
printe r are at the same column . T he coding need s 
to be ca refu ll y wo r ked o ut; the screen must print 
exactly the same as the printe r , and output must 
always go to the printer first. Additionall y, TAB 
refe rences must be arranged so that they a lways 
begin a PRI NT state ment. 

An exanlple will show how it 's done: 
100 OPEN 4,4 
110 DATA FIVE,SIX,SEVEN,EIGHT,NINE,TEN, 

ELEVEN 
120 FORJ= 5 TO 11 
130 READ A$ 
140 REM 
ISO PRINT#4,A$; 
ISS PRINT A$ ; 
160 PRINT#4,TAB(IO)J; 
165 PRINTTAB( IO)J; 
170 PRINT#4,TAB(15),"X" 
175 PRINT TAB( 15),"X" 
180 NEXT 1 
190 CLOSE4 

COMPUTEI 

I t's not recomm ended as a general programming 
approach. But seei ng this p rogram wo rk will g ive 
yo u a n ins ight in to how TAB functions - and 
malfunctions. © 
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Montr Back Guarantee 

""!!!!'" ---Ouler Inquiries Welcome 
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New 248-page book includes all th e lormer TIS work books 
except "PET Graphics." Provides inlormation lor both ROMs and 
a comprehensive inde • . Only 514 .95. 

AI,o 110m TIS 

\\103 PE T Graph,cs Sol 95 

SOI1W1\ 'C prCOuCIS on C<lU Clle or 1I0ppy d,slt W,," comple te ,"SIlucl lon 
manu al Eacl" 52': 95 Icass"lIct 529 95 l o ,s ~enel 

TIS 

S W 1 1.\A. ll B m<l ."n9 1051 slsle .... 
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SOFTWARE 
FROM HES FOR YOUR 8K PE1~=~1 

by Jay Balakrishnan 

HESED IT: change 22 lines of dala by merely 
typi ng and insert , delete , and even dupl icate 
al l at once! Scroll forwards or backwards by 
amount - it's also easy to edit files bigger than 
memory. Why code a program to maintain each 
Use HESEDIT for mailing lisls. noles or 
assembler source for HESBAl. All keys re peal. 
wrillen in BAS IC and assembler. ONLY S12. 
6502 ASSEMBLER PACKAG E: HESBAL, a fulHealured 
assembler with over 1200 bytes free (8K) & HESEDIT; 
for less Ihan S25! HESBAL is THE besl 8K assembler 
available: it uses only 1 tape or disk, yet includes 
variable symbol sizes, pseudo-opcodes , over 25 error 
messages and more than 70 pages of documentation. 

ONLY $23.95 

HESLISTER: formats multi -statement line BASIC 
programs, shows logic structure (disk reqd.) S9.95 

GUARANTEED to load or replaced FREE 
Order from your d ea ler o r direct from us 
Plus $1 .50 Postage (our doc. is heavy!) 
D isk - Add $3 • Calif Res. - 6% Sales Tax 
Dept C 3 Humon Engineered Software I k 5 3748 ing lewood Blvd. Aoom 11 

los Angeles, California 90066 

24 HOURS - (213) 398-72S9 
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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 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. INTf RBANK CARD

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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Assembler in

BASIC for the

PET
Eric Brandon

The most important tool the machine language

programmer has is his assembler. If he has 32K, a

disk, new ROMs, and $ 170, he can buy MAE or the

Commodore assembler. Otherwise, his choice is

limited. If the thing he lacks the most is the $170,

or if he just wants to dabble in machine language,

he will often end up with Newmon, Supermon, or

a similar extended monitor that has a simple

assembler. This is fine, but these assemblers are

not symbolic, and he must calculate branches,

jumps, and the like every time he modifies or

relocates it.

Since I have an 8K PET with old ROMs, the

only option open to me was to write my own sym

bolic assembler. I had to decide whether to write it

in machine language or BASIC. Since I could not

face the bleak prospect of writing a parser in

machine language, I wrote it in BASIC. An added

bonus is that it works on all ROMs (I have tested it

on 2.0 and 3.0), and can easily be used by readers

of COMPUTE! with other machines, since they all

use the 6502.

The first thing you must do after typing it in,

is to change line 1 to suit your memory size. MEM

is the number of lines of machine code it can hold.

When MEM is large, not only does iteat up memory,

but it slows down the assembly process as well. M2

is the number of symbols it can keep track of. For

an 8K PET, I suggest MEM = 40 and M2 = 20;

larger values are likely to run out of memory. For

16K or 32K PETs, MEM = 200 and M2 = 100,

unless you know you are going to use more lines or

symbols.

When you RUN it, you will see the number 1,

and a white cursor beside it. This means you are in

line 1, and that it is waiting for input into the label

field. If you type to the end of the field, hit SPACE,

or hit RETURN, you will jump to the next field.

The length of the label field is 6 characters, the

operation field is 3, and the operand field is 10

characters long. A SPACE or RETURN in the

operand field will put you at the beginning of the

next line. When in the label field, there are two

special commands you can type in. You type "FIX"

when you have made a mistake. FIX returns you to

the previous line so that if you type FIX on line 20,

a 19 with a cursor beside it will appear underneath.

Typing "EXIT" will bring you to a menu.

Type "I" to input some more code. You will be

asked at what line you wish to begin inputting.

Type "D" to delete. You will be asked for a starting

and an endinng line number. The starting line and

everything up to, but not including, the ending

line will be deleted. To deletejust one line, type its

number as both starting and ending lines. Type

"N" to insert. You will be asked what line to begin

inserting at and how many lines to insert. All lines

including and below the one you specified will be

moved down the number of lines you said, leaving

a gap of blank lines behind. Type "L" for list; you

supply the beginning and ending line numbers.

Type "A" to assemble your program. You must

specify whether you want the output to go to the

screen printer. Note that if you choose the screen,

there will often be lines of more than 40 characters

since the output was designed for the printer. If

you plan to use the screen exclusively, I suggest

you modify lines 1 180—1210 to make the output

less than 40 characters long. Note that your pro

gram has been POKEd into memory and may be

executed with an SYS after assembly. Type "Q" to

quit the program. If you hit Qaccidentaly, a

GOTO 300 will return you to the program with

your work intact.

I have included a sample printout which you

should consult as I explain the operation of the

assembler. As you can see, a symbol table is gener

ated before the actual code. An " = " as the operation

will set the symbol on the left equal to the value of

the expression on the right. The first line should

be an asterisk equal to a value. This sets the origin

of the program in memory. The origin may be set

only once, and only in the first line; any other

attempt will give unpredictable results. Immediate

addressing must be indicated with a pound sign as

in lines 8 and 16 of my sample program. Hexade

cimal numbers must be preceded by a dollar .sign,

and must be 1 to 4 characters in length. Binary

numbers must be preceded by a percentage sign,

and may be of any length. Decimal is assumed by

default. A symbol must begin with a letter, and

contain only letters and numbers. In accumulator

addressing, the operand must be the leiter "A",

therefore "A" is an illegal symbol, although symbols

may contain and begin with the letter "A". Addition

within the operand field is non-standard. Only
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Assembler in 
BASIC for the 
PET 
Eric Brandon 
The most impo rtant tool the machine language 
programme r has is his assembler. I f he has 32 K, a 
disk, new ROMs, and $ 170, he can buy MAE or the 
Commodore asse mbler. Otherwise, his choice is 
limited. I f the thing he lacks the most is the $ 170, 
or if hejust wants to dabble in machine language, 
he will often end up with Newmon, Supermon, or 
a similar extended monitor that has a simple 
assem bler. T his is fin e, but these assemblers a re 
not symbolic, a nd he must calcul ate branches, 
jumps, and the like every time he modifies or 
relocates it. 

Since I ha ve a n 8 K PET with old ROMs, the 
only option open to me was to write my own sym­
bolic assembler. I had to decide whether to write it 
in machine language or BASIC . Since I could not 
face the bleak prospect o f writing a parse r in 
machine language, I wrote it in BASIC. An added 
bonus is that it works on all ROMs (I have tested it 
on 2.0 and 3.0), and can eas ily be used by read ers 
of COMPUTE! with other machines, since they all 
use the 6502. 

The first thing you must do after typing it in, 
is to change line I to su it your memory size. MEM 
is the numbe r of lines o f machine code it can hold. 
When MEM is large, not only does it eat up memory, 
but it slows down the assembly process as we ll. M2 
is the number of symbols it can keep track of. For 
an 8K PET, I suggest MEM = 40 and M2 = 20; 
larger values are likely to run out of memory. For 
I6K or32K PETs, MEM=200and M2= 100, 
unless you know you are going to use more lines or 
symbols . 

When you RUN it, you will see the number I , 
and a white curso r beside it. This means you a re in 
line I, and that it is waiting for input in to the label 
field. If you type to the end of the fi eld , hit SPACE, 
or hit RETURN , you willjump to the next field . 
The length of the labe l field is 6 characters , the 
ope ration fi eld is 3, and the operand fi eld is 10 
cha racte rs long. A SPACE or RETURN in the 
operand fi eld will put you at the beginning o f the 
next line. When in the !abel field , there are two 
special commands you can type in. You type "FIX" 
when you have .made a mistake. FIX retu rns you to 
the previous line so that if you type FIX on line 20, 
a 19 with a cursor beside it wi ll appear underneath . 

T yping "EX IT" wi ll bring you to a menu. 

Type " I" to input some more code. You wi ll be 
asked at what line you wish to begin in putting. 
Type " 0 " to d elete. You wi ll be asked for a starting 
a nd an endinng line number. The starting line and 
eve'rything up to, but not including, the ending 
line wi ll be deleted. To delete just one li ne, type its 
number as both starting and ending lines . Type 
"N" to insert. Yo u will be asked what lin e to begin 
inserting at and how many lines to insen, All lines 
including and below the one you specifi ed wi ll be 
moved down the number of lines yo u said, leav ing 
a gap of blank lines behind, Type "L" for list; yo u 
supply the beginning and ending line numbers. 
T ype "A" to assemble your program. You must 
specify whethe r you want the output to go to the 
screen printe r. Note that if you choose the screen , 
there will often be lines of more than 40 characte rs 
since the output was d esigned for the printer. If 
you plan to use the screen exclusively, I suggest 
you modify lines 11 80- 1210 to make the output 
less than 40 characters long. Note that you r pro­
gram has been POKEd into me mory and may be 
executed with an SYS afte r assembly. T ype "Q" to 
quit the program. If you hit Q accidentaly, a 
GOTO 300 wi ll return you to the program with 
your work intact. 

I have included a sample printout which you 
should consu lt as I ex plain the operation of the 
assembler. As yo u can see, a symbol table is gener­
ated be fore the actual code. An " = " as the operation 
will set the symbol on the le ft equal to the va lue of 
the expression o n the ri ght. The first line shou ld 
be an asterisk equal to a value. This sets the origin 
of the progra m in memory, The origin may be set 
on ly once, and onl )' in the first line; an y other 
attempt will g ive unpred ictable results. Immediate 
addressing must be indicated with a pound sign as 
in lines 8 and 16 of m)' sample program. Hexade­
cimal numbers must be preceded by a ollar sign , 
and must be I to 4 cha racte rs in length. Bina ry 
numbers must be preced ed by a percentage sign , 
and may be of an y le ngth. Decimal is assumed by 
default. A symbol must begin with a lette r, and 
contain onl y ieLLers and numbers. In accumulato r 
addressi ng, the o pera nd must be the leuer "A", 
therefore "A" is an ill ega l symbol , a lthough symbols 
may conta in and begin with the letter "A". Addition 
within the operand fi eld is non-standard . O nl y 



June, 1981. Issue 13. COMPUTEI 121

CHRR
SCRH

flGflIN

LOOP
1

2

4

5

6

7

O

10

11

12

13

14

15

16

17

IS

19

20

=

=

033R

033C
033D

0340

0342
0344

0346

0349

634E

034C

034E

0350

G352

0354
0356

0359

035B

$03E0
$0020

$0342

$9349

R9 00

RS

3D E^ 03

35 20

R9 30
135 21

RD E0 03

91 20

C8
D0 FE

E6 21

R6 21

E9 84

D0 F3

EE E0 03

D0 E7

60

*

CHRR

SCRH

RGflIN

LOOP

=

SB

=

LDfl

TRY

STR

STR

LDR

STR

LDfl

STR

INV

BNE

INC
LDX

CPX

BNE

INC

BNE
RTS

*33R

*3E0

$26

#0

CHRR

SCRH

#$S0

SCRN+
CHRR

<SCRrO,V

LOOP

3CRN+

SCRH+

#$84

LOOP

CHRR

RGflIN

symbols can be added to and addition is done by

following the symbol with plus signs as in lines 9,

14, and 15 of the sample program. The number of

plus signs is equal to the number to be added. If

BUFFER = 30, LDA (BUFFER*+,X) means

LDA (32,X). I suggest that when writing self-modi

fying code, you put the code to be modified physi

cally before the code that modifies it. Otherwise,

you are almost sure to get an error message. By the

way, my sample program fills the screen with every

possible character, and is an excellent demonstra

tion oi the speed of machine language. It is written

for the old ROM PET, but will work on the new

ROMs if line 3 is changed to SCRN = B5.

Here is a quick summary of the part of my

program for those who may wish to modify it:

Lines 100—200 : control the input, and use the input

routine at line 4000.

Lines 300—600 : execute the command options other

than ASSEMBLE.

Lines 660—770 : create the symbol table.

Lines 790-1220 : assemble the code.

Lines 4000—4160 : input routine

Lines 5000—5510 : are the op-code tables

Lines 6000—6100 : find ihe numerical value of the

operand.

Ones 7000-7040

decimal.

Lines 8000-8020

Lines 9000-9020

hexadecimal.

Lines 1000-10100 : Separate the labels, operations, and

operands from the packed array A$.

The program is quite compact because it had to be

compressed to fit in an 8K PET. As it is, 8K can

only hold about 40 lines of machine code along

with the program before running out of memory.

Convert hexadecimal numbers to

Convert binary numbers to decimal.

Convert decimal numbers to

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 edit 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 PETorCBM.

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 tOAD and

RUN on your PET.

Who knows? After your PET meets CURSOR, things may

never be the same!

Published By:

Distributed by:

AUDIOGENIC Lid.

P.O. UoiBS

Redding, Berkshire

SYSTEMS FORMULATE Corp.

Shin-Makicho Bldg., 1-8-17

Yamu. Chuo-Ku. Tokyo 103

theCODE
WORKS
Box 550

Goleta, CA 93116

805-683-1585
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CHAR = 
SC~:N = 
AGAIN = 
LOOP = 

1 
2 
3 

$03E0 
$0020 
$0342 
$0349 

4 £133A A9 £10 
5 ~:::t33C A8 

* CHAR 
';CRt~ 

= 
= 
= 

$33A 
$3E0 
$20 
#£1 

COMPUTEI 

6 033D 8D E0 £13 
7 0340 85 20 
8 0342 A9 81Z1 
9 0344 85 2 1 
113 0:::46 AD E£1 £13 
11 ~,1349 91 2~3 

AGAHl 

LOOP 

LDA 
TA'T' 
STA 
STA 
LDA 
STA 
LDA 
STA 
IN'T' 
BNE 
H1C 
LDX 
CPX 
Bt·1E 
It~C 
BNE 
~:TS 

CHAR 
SCF~~l 
#$8£1 
SCRN+ 
CHAR 
( SCRti) .' 'T' 

12 £134B C8 
13 £134C D£1 FB 
14 £(NE E6 21 
15 ~] :;:50 A6 2 1 
16 £1352 E0 B4 
17 0354 In3 F3 
1B £1356 EE E0 £13 
19 £1359 D0 E7 
20 035B 60 

LOOP 
SCRN+ 
SCR~H 
#$84 
LOOP 
CHAR 
AGA IN 

symbols can be added to and add ition is done by 
following the symbol with plus signs as in lines 9, 
14, and 15 of the sample program . The number of 
plus signs is equal to the number to be added. If 
BUFFER = 30, LOA (BUFFER+ + ,X) means 
LOA (32,X). I suggest that when writing self-modi ­
fying code, yo u put the code to be modified phys i­
ca ll y before the code that modifies it. Otherwise, 
you are almost sure to get an error message. By the 
way, my sample program fills the screen with every 
possible characte r, and is an excellent demonstra­
tion of the speed of machine language. It is written 
for the old ROM PET, but will work on the new 
ROMs if line 3 is changed to SCRN = B5. 

Here is a quick summary of the part of my 
program for those who may wish to modify it: 

Lines 100-200 : contro l the inpUl, and usc (he inpu t 
ro utine at li ne 4000. 
Lines 300-600 : execute thc co m mand o ptions othcr 

than ASSEMBLE. 
Lines 660-770 : create Ihe symbol table. 
Lines 790-1220 : assemble the cod e. 
Lines 4000-4160 : input routine 
Lines 5000-55 10 : are the o p-code tables 
Lines 6000-6100 : £ind the numerical va lue of the 

operand . 
Lines 7000-7040 : Convert hexadecimal numbers to 

decimal. 
Lines 8000-8020 : COil vert bina ry numbers to decimal. 
Lines 9000-9020 : Convert decimal numbers 10 

hexadecimal. 
Lines 1000-10100 : Separate the labels, o peratio ns, and 

operands from the packed alTay AS. 

T he program is quite compact because it had to be 
compressed to fit in an 8 K PET. As it is, 8 K can 
only hold about 40 lines of machine code along 
with the program before running out o f memory. 

Every PET T

• 

Needs a Friend. 

CURSOR is Ihe best friend YOUf Commodore PET wi ll ever 
have. Since July, 1978 we have published 150 of the masl 
user-fr iendly programs for the PET available anyw here. 
When we write or edi t a program, we spend lots of l ime 
fUSSing about how it will treat you. We pay attention 10 lots 
of little things that help make using a (ampUler a pleasure 
inslead of a pain. 

Natu rall y, CURSOR programs are .technica lly excellent. 
Each program that we purchase is extenSively edited o r re­
written by a profess ional programmer. But imagination is 
jusl as important as being use r-friendly and technicall y 
good! We delight in bringing you off-beat, unusual 
programs thai "show off" the abi li lies of your PET or eBM. 

CURSOR is use r-friendly, technica ll y great and full of 
imaginative programs. And every issue o f CURSOR is still 
ava ilable! We continue to upgrade previously published 
programs so that they' ll work on Ihe three varieties of 
Commodore ROM 's (Old, New, and 4.0). New issues also 
work on the 80 co lumn C8M. 

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

Who knows? Afler your PET meels CURSOR, things may 
never be the same! 

DiJtri bI.Jredby: 

AUDIOGENIC lid. 
P. O . 8o~ 88 
Reading, Berkshire 

Published By: 

SYSTEMS FORMULATE Corp. 
Shin·Makicho Bldg .• '·8-17 
Y'H!SU. Chuo·Ku, Tokyo 103 

THECODE 
WORKS 
Box 550 
Goleta, CA 9311 6 
805-683-1585 
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Improvements that could be made are: compacting

the code even more, putting in READ/WRITE to

cassette or disk routines, putting a BYT pseudo-op,

and much more. In the meantime, it is a better

assembler than the non-symbolic ones, and hope

fully will be of use to PET owners; especially those

with old ROMs who have woefully few assemblers

available for them. If you find any bugs, make any

improvements or have any questions about my

program, please write me at:

Eric Brandon

36 Hartfield Road

Islington, Ontario

Canada

M9A 3C9

If you don't want to type it in, send me a blank

cassette and $5, and I'll make you a copy.

RSSEMELER/ED I TOR 1 . S — EER I O ERfiNDOH

5 PRINTS"

10 DIMft$
15 H*="0123456789RBCBEF"
109 LH=1

118 PRINTLN;:TE=5:LT=6:DOSUB4000:IFIN*="EXIT"THEN300

120 IFIN*="FIX"THENLN=LN-i:PRINTCHR$C-i3#CflSC<GT$><>i3>>; =GOTO110

125 IF GT$=CHR$a3>THENPRINTlinil;
130 fl$<LN>=IN$+" ":TE=13:LT=3:GOSUE4000:h*<LH)=F(*(LN;' + IN*+" "

160 IF GT$=CHR$(13>THEN208

170 TB=18 = LT=10:GOSUB4000:R* <LH)-fl$<LH) +1H$
190 IF GT$OCHR*<13)THENPRINT
209 LN=LH+1:GOTOli0

300 PRINT"WaiWPUT SDELETE ISN15ERT StSIST SBSSSEMBLE SRHUIT"
310 PRINT"COMMflND ?";

320 GETCM*=IFCM$=""THEN32S

325 PRINTCM$:IFCM$OIIIIITHEN410
349 INPUT "LI HE ".: LH = IFLN=8THEN300

359 GOTO110

419 IF CM$O"D"THEN460
42S INPUT "SLIMES - FROM,TO " ; FL, LL ■ IFFLOLLTHEH43S

422 FORT=FLTOMEM-1:fi$<T>=fl*CT+l>:NEXTT-GGTO390

430 FORT=LL TO MEM:R$<T-LL+FL>-fl$CT>:fi*CT>=""-NEXTT:GOTO308
460 I FCM*-O" N" THEN500
470 INPUT'TIRST LINE, NUMBER"; FL, LL ■ FORT=MEM-LLTOFLSTEP-1 • (=l*CT+LL)=fltCT) ■ NEXTT

498 F0RT=FLTOFL+LL-l:fi$<T>=UH:NEXTT:GOTO300

506 IF CM*O"L"THEN580
516 INFUT"LIHES FIRST,LRST"}FL,LL:FORT=FLTOLL

521 IF LEN<fl*<T>>=0THENPRINTT:GOTO565

540 IF r-1iri*CR$(T>,Q,i::- = " "THEHLI=LI + 1 :LI(LI)=Q

545 NEXTQ: IFLK3>=0THENLIC3>«Q-1
550 PRINTTTRE(5::'LEFT*'::R*CT),Lia>:>TRB(13>Miri*'::R*':;T>,LK

560 PRIHTTflB<lS>RIGHT*<fl*<T)JLIC3>-LI<2)+l)

565 NEXTT:G0T038G

580 I FCMfO"Q" THEN600

590 PRINTllWCJET BRCK IN WITH SQOTO 300H":END

600 I FCM*O" R"THEN300
6Q5 PRIHT"3BEKREEN OR SPRINTER ?".;
610 GETDV* = IFUV*=""THEN610

620 PRINTBV$-'IFIIV$="S"THENBV=3:GOTO650
640 HV=4

650 CLOSE1=OPEN1,DV:SB=1

660 FORT=1TOMEM:GOSUB10000:IFLB*=IMITHEH710
678 IF OC*O" = "THEN708

630 GOSUE6000:IFLB$="*"THENPC=NU = 0G=HU:GOTO770

690 S$<SB > =LB*:VCSB>=NU■SB=SB+1

692 N=v<SB-1>■GOSUB9Q00

695 PRINT#I,S$<SB-i>B =llLEFT*<;it IS8-LEN<S*<SB-1)>>1I*"R$:GOTO770

700 S*(3B>=LB$■V(SB>=PC■SB=SB+1

",8-LENCS*<SB-l)>)"$"R$

702 N=V<SB-I):GO

705 PRIHT#1,S*CSB-1>" ="

122 COMPUTEI 

progra m, please write me at: 
Eric Brandon 
36 Hartfield Road 
Islington , Ontario 
Canada 
M9A 3C9 

June, 1981. Issue 13. 

Improve ments that could be made are: compacting 
the code even more, putting in READ/WRITE to 
cassette or disk routines, putting a BYT pseudo-op, 
and much more. I n the meantime, it is a better 
assembler than the non-symbolic ones, and hope­
fully wi ll be of use to PET owners; especially those 
with old ROMs who have woefully few assemble rs 
available for them. I f you find any bugs , make any 
improvements or have any questions about my 

If you don 't want to type it in, send me a blank 
cassette and $5, and I'll make you a copy. 

ASSEMBLER/EDITOR 1.5 

1 t'lEt'1~50 : t'12~20 

5 PPIHT":'J" 
10 DIMA$ ( MEM).S$(M2), V( M2 ) ,LI (3) 
15 H$= II 012:3456789ABCDEF I I 

10E1 LH~1 
110 PRItHLH.:: TB~5 : L T~6: GO:3UB4000 : IFm$~"Ei< IT"THEtB~3(1 
120 IFIH$~ " FI X" THEHLH~LH-l : PRIHTCHR$ ( -13* ( ASC (GT$ )<)13»; :GOTOll0 
125 IF GT$~CHR$(13nHEt'lF'RItH":l"; 
1313 A$ ( U 'D=Hl$+" " : TB~13 : L T=3 : GOSUB4(1(1(1 : A$ ( U 'D=A$ (lI-D + It-l$+" " 
16E1 I F GT$~CHR$ (13 nHEti2~,H,1 
17(1 TB=18: L T=IO : GO:::UB4(H3(1 : A$ ( UD=A$ ( Ui)+Hl$ 
19(1 IF GT$()CH~:$(13>THEtlPRnlT 
20(1 lI-l=UH 1 : GOTO 110 
3~3(1 PRI HT" )l.U!!iPUT .W!!!ELETE I .~i~3EF~T 1 !!II :::T .1'!~:::::Et1BLE .~;! !!IU IT" 
31(1 F'F~ H1T" CIJtolt'lAt·m ~''' ; 
32(1 GETCt'l$ : I FCt'l$= '''' THEtB20 
325 PRItHU1$ : IFn1$O " I "THEti41f1 
34(1 I HPUT" L I HE " .: LH : I FLH=OTHEt-l3(10 
350 (iOT011(1 
410 IF ct1$()"D"THEti460 
42(1 HlF'UT" n.. HlES - FROfoL TO " ; FL ., LL : I FFL O LL THEti43~} 
422 FORT=FL Tot1Et-1-1 : AS (T) =A$(T+l ): HEi<TT : 00T030~3 
430 FOF.:T=LL TO ~lEfo1: A$ (T -LL +FU=AH T) : A$ (T) ~"" : HEi<TT : GOT0300 
46(1 I FCt'l$<> "H" THEti500 
47E1 mpUT" FIF.::::T LIHE ., tiUt'lBEF~" .: FL, LL : FORT=t'lEt'l-LL TOFLSTEF'-1 : AHT +LU =A$ (T> : HE>:TT 
490 FORT=FL TOFL +LL -1 : AHT)~'''' : tiEXTT : OOT03~)(1 
50[1 IF Ct'lS0" L" THEti580 
51(1 ItiPUT"LItlES FIF.::3T.. LAST" .: FL., LL: FORT~FL TOLL 
521 IF LEW AHT) ) =[1THEHPRIHTT : 00T0565 
525 LI ( 1 ) =0 : LI (2)=0: LI 0)=0: LI=O: FOF.:G!=1 TOLEWA$(T) 
540 IF tHD$(A$ ( T), [!, 1)=" "THEHLI~LI+1LI(Ln=G! 
545 t·1EXTO : IFLI (3)=OTHEHLI <:3) =0-1 
550 PRIHTTTAB ( 5)LEFT$ ( A$ ( T), LI (I» TAB ( 13) MID$ ( AS ( T), LI ( I )+I,L I (2)-LI ( I» ; 
560 PRIHTTAB( 18 ) RIGHT$ ( A$(T) , LI(3 ) -LI (2) +I ) 
565 t'lE~:TT : GOTO:::OO 
58E1 I FCt'l$O " G!" THEti600 
590 PRItH"mET BACK IH IHTH ~:;OTO 30~}!!I" : Et·m 
60(1 IFCM$O" A"THEt'B0[1 
605 PRHlT":'J.T::!!ICREEti OF~ .~!!IRHlTER ? " .: 
61(1 GETDV$:IFDV$=""THEH610 
620 PRIHTDV$ : IFDV$="S"THEt·m ..... ~3: GOT0650 
64(1 DV=4 
650 CLOSE 1 : OPEtH , D ..... : SB= 1 
66[1 FORT=1 Tot'lH1 : GOSUB10(100 : IFLBS=" "THEH71f1 
670 IF OC$O"="THEH7130 
680 GOSUB6(10(1 : IFLBS="*"THEHPC=HU:OG=HU : GOT0770 
6913 SS ( SB)=LBS: ',/(SB)=tili : SB=SB+l 
692 Ii= ..... (:::B-1) : GOSUI:90[113 
695 PRmTlIl, SS(SB-l)" ="LEFT$ ( " " , 8-LEti(SS(SB-l» ) "S "RS : GOT0770 
7(1[1 SS ( SB) =LB$ : "/ (SB) =PC : SB=SB+ 1 
7132 H=I/ (SB-I) : GOSUB91300 
705 PRIHTlILS$(SB-l)" ="LEFTS ( " " .,8-LEN(SHSB-l) )"$"R$ 
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Big power

small package.
Products for PET/CBM computers only.

MRCHINE LRNGURGE UTILITV-PRC 1.2R

ROM BRSED FIRMWRRE INCLUDES 43 CQMMRNDS TO
ENHRNCE USE OF VOUR COMPUTER INCLUDING DOS!

INCLUDES fiSSEMBLER, DISSRSSEMBLER, HUNT MEMORY,
QUICK TRRCE, COMPARE MEMORV, TRANSFER MEMORV,

RELOCflTOR, WRLK CODE, INTEGRRTE MEMORV, VIDEO
SCREEN DUMP TO PRINTER IN STRNDfiRD OR ENHANCED
FORM, FILL MEMORY, FRST TVPE COLE ENTRY, HEX TO
DECIMRL flND flSC11 CONVERSIONS & VISE VERSA!
MOST FUNCTIONS TO SCREEN OR PRINTER. MAKES
HANDLING RND UNDERSTANDING OF MftCHINE CODE

PROGRAMMING EASIER. fiLSO INCLUDED RRE THESE
PROGRRMS ACCESSIBLE FROM BASIC. REV. PRINT -

DOS - SCREEN DUMP - ENHANCED SCREEN DUMP -
RE/NEN - RUTO REPEAT - DISK APPEND - REV.SCREEN
- DISPLAY. AVAILABLE FOR 3.0 ROMS AT LOCATION

HEX $A00B, FOR 4.0 ROMS RT HEX $9606 OR HEX
$fl@00. SPECIFY. MANURL INCLUDED. WE ACCEPT VISA

RND MRSTER-CHARGE. ORDER FOR 30 DAY FREE TRIAL.
DOES NOT LOWER USER MEMORY. A MUST FOR NEW OR
ADVRNCED PROGRAMMERS ALIKE!

4K ROM FOR 3.0 tSAOOO) OR ($9000) . $79.95 $2 SSH

4K ROM FOR 4.0 ($A000) OR ($9000) . $79.95 $2 S&H

BASIC UTILITIES 4.6

THIS 4K ROM CONTAINS 19 COMMANDS FOR ERSIC
PROGRflMMING. INCLUDED RRE RUTO - RENUMBER -
DELETE - FIND - APPEND CTRPEJ - DUMP - HELP -
TRACE - STEP OFF - REV. PRINT - D.O.3.
SCREEN DUMP - ENHANCED SCREEN DUMF - RE/NEW -
RUTO REPERT - RPPEND CDISK) - REV.SCREEN -
DISPLRY. MANUAL INCLUDED. THIS ROM IS LOCATED
AT HEX $9000. THESE PROGRAMS DO NOT LOWER USER
AVRILABLE MEMORY, & WILL GREATLY ENHANCE YOUR
PROGRAMMING ABILITY!

4K ROM IS *?9.95 + *

2K ROM W/FIRST 18 COMMANDS IS $39.95 + *2 S&H

PLEASE SPECIFY WHICH ROM SET YOU HRVE.

SEND Si.00,

GET CATALOG

& $5.00 OFF

OF THE NEXT

PURCHASE!!!

COMPETITIVE

SOFTWARE
21650 Maple Glen Drive

Edwardsburg, MI 49112

Mow available for

Commodore" Basic 4.0

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 alt 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-BThe 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.

• 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 mates

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

physical connectors of any PET ports.

Price List

OldPETs$129.95*

MewPETs SI39.95'

"Case optional, $ 15 additional.

Our prices and complete product specifications are available by

contacting APPLIEDMICRO 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.

flPPLlED miCRD SVSTEfTlS
3502 Home Street, Mishawaka, Indiana 46544

1 -219-259-3787 (Indiana) • 1 -800-348-7208
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Big power 
small package. 
Products for PET I CBM 

MACHINE LANGUAGE UTILITY-PAC 1.2R BASIC UTILITIES 4.0 

THIS 4K ROM CONTAINS 19 COMMANDS FOR BASIC 
PROGRAt1MING. INCLUDED ARE AUTO RENUt'lBER -
DELETE - FIND - APPEND (TAPE) DUMP - HELP -
TRACE STEP OFF - REV . PRINT - D.O.S. 
SCREEN DUMP ENHANCED SCREEN DUMP - RE/ NEW -
AUTO REPEAT APPEND (DISK) REV. SCREEN -
DISPLAY. MANUAL INCLUDED. THIS ROM IS LOCATED 
AT HEX $9BB0. THESE PROGRAt1S DO NOT LOflER USER 
AVAILABLE MEMORY, & WILL GREATLY ENHANCE YOUR 
PROGRAMMING ABIUT\'! 

4K ROM IS •••...•.. •.•.•.•. .. . .... $79. 95 + $2 S&H 

2K ROM W/FIRST 10 COMMANDS IS .• • . $39.95 + $2 S&H 

PLEASE SPECIFY WHICH ROM SET YOU HAVE . 

ROM BASED FIRMWARE INCLUDES 43 COMMANDS TO 
ENHANCE USE OF YOUR COMPUTER INCLUDING DOS! 
INCLUDES ASSEMBLER, DISSASSEMBLER , HUNT MEMORY , 
QUICK TRACE, COMPARE MEMORY, TRANSFER MEMORY , 
RELOCATOR, WALK CODE. INTEGRATE MEt10RY, VIDEO 
SCREEN DUMP TO PR I NTER I N STANDARD OR ENHRI~CED 
FORM, FILL MEMORY , FAST TYPE CODE ENTRY, HEX TO 
DECIMAL AND ASCII CONVERSIONS & VISE VERSA! 
MOST FUNCTIONS TO SCREEN OR PRINTER. MAKES 
HANDLING AND UNDERSTANDING OF MACHINE CODE 
PROGRAMMING EASIER. ALSO INCLUDED ARE THESE 
PROGRAMS ACCESS IBLE FROM BASIC. REV. PRINT­
DOS SCREEN DUMP ENHANCED SCREEN DUMP­
RE/NEW - AUTO REPEAT - DI SI( APPE ND - REV. SCREEN 
- DISPLAY. AVAILABLE FOR 3.0 ROMS AT LOCAT ION 
HEX $AB00, FOR 4.B ROMS AT HEX $geee OR HEX 
$ABB0. SPECIFY. MANUAL INCLUDED. WE ACCEPT VISA 1~=:""~:-:-T~;:;:~~~~i;;~~~~1 AND MASTER-CHARGE. ORDER FOR 30 DAY FREE TRIAL. 
DOES NOT LOWER USER MEMORY. A MUST FOR t~EW OR SEND $1. 00 , COMPETITIVE 
ADVANCED PROGRAMMERS ALIKE ' GET CATALOG 

4K ROM FOR 3.0 (5AOOO) OR (59000) . 579.95 52S&H 

4K ROM FOR 4 .0 (5AOOOl OR (59000) . 579.95 52S&H 

& $5 . 0 0 OFF' 
OF T HE NEXT 
PURCH ASE ! ! ! 

SOFTWARE 
Glen Drive 

M149112 

, 

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·A and 15·6 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. 

• 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 mates 
with a cable assembly at your prim ary board, and does not use the 
physical connectors of any PET ports. 

• Price list: 
Old PETs $129.95 ' 
New PETs $139.95-
· Case optional, $15 additional. 

• OUf prices and com plete product specifications are available by 
contacting APPUED MICRO SYSTEMS. Mishawaka, Indiana: or any 
Commodore Dealer. 

Dealer inquiries are encouraged. 
Free MACHINE LANGUAGE MONITOR COMMANDS Ust 

will be included with pricing and product specifica tion requests. 

APPUEO m~CA[] S't'STEm5 
3502 Home Street. Mishawaka. Indiana 46544 
1-2 19-259-3787 (Indiana) • 1-800·348·7208 

123 
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71@ IFOC$=""THEN770

715 IFOP*=""THENPC=PC+1=GOTO?70

717 IFOP*="RI1THENPC=PC+1:GOTO770

726 IFLEFT*<OC$,lX>"B11OROC$=ltBITllOROC*=llBRKllTHEH740

738 PC=PC+2=GOTO770

740 IFLEFT$<OC$,1> = "J"THEHPC=PC+3:G0T0778

750 GOSUE6000:lFNU<256THENPC=PC+2:GOTO770
760 PC=PC+3

770 NEXTT

73G PC=OG=ER«0
S00 FORT=1TOMEM:GOSUE10000:IF0C*=""THEN1220

895 IFOC*="="THENOi*=OP*-'MV$=" " ■FC*=" " ■ IL=0^GOTOl160

810 IFOP*a""THENflM*=nG"■IL=1=GOTO1060
820 IFOP*="RllTHEHfit1*="H'1: IL=1 = GOTO1060

S25 X=0 : V=0 : I =0 = 11=0 ■ 2=0

330 FORQ=lT0LEHCOP$>:Q$=MID*COP$JQi1>:IFQ*=")"THENI=1=G0T0865
S40 IFQ$="#IITHENM=1 :(3OTO865
365 NEXTQ

366 F0RQ=lT0LEH'::uP$)-l:Q$=MIIi*f:0P$,Q,2)
867 IFQ*=",V"THENV=1:GOTOS70

363 IFQ*=%X"THENX=1

370 NEXTQ

375 01$=0P$:GOSUE6009

376 IFNLK256THENZ=i

330 IFLEFTf<0C$, 1 >="B"FIHD0C*O"BRK"RNB0C$O"BIT"THEN 1000
390 IFZTHEN340

900 IFXTHENRM$="K":OOTOi03@

910 IFVTHENRM*="L":GOTO1030

929 IFITHEHflM$=liri11 ■GOT01030

930 flM$="N":GOTG1030

940 IFMTHENfiM$="I"=GOTO1030

950 IFIRHDVTHENRM$="O1|:GOTOiS30

970 IFXTHEHRM$="Q"-GOTO1030

330 IFVTHENflM$="R"■GOTO1030
930 RM*="S":GOTO1030

1000 RM$="J":IFNU>PC+lTHEH03=NU-PC-2:IF0S>127THENER=l

1010 IFNUMBER<PC+1THENO3=254+NU-PC:IFOS<12STHENER=1

1020 IFER=1THENPRINT" STOO LONG CONDITIOHRL ERflNCH":GOTO300

1025 FO»OS:IL=2:GOTOl060

1030 IFZ=0THEN1050

1040 FO=NU:IL=2:GOTO1060

1050 S0=INT<NU/256):F0=<NU/256-S0>#256:IL=3

1060 RESTORE:F0RW9=1T056 = RERDI*:IFLEFT$ <I$,3)=0C*THENCD$«I*:W9=100
1070 NEXTM9:lFW9=57THEHPRIHT"aiLLEGRL MNEMONIC":GOTO300

1080 F0RW9=4T0LEN<CD*)STEP3:IFMID$<CD*,W3,1>=Rf1$THENLW=W9=W9=100

1090 NEXTW9:IFW9<100THEHPRINT1IISILLEGRL RI'DRESSING MODE" =GOTO300
1100 MV*=MID* < CH$,LW+1,2 >:N$=MV*:GOSUB7000

1110 POKEPC,V:IFIL=1 THEN1140

1120 POKEPC+1,FO:IFIL=2THEN1140

1130 POKEPC+2,30

1140 N=PC:GOSUE3000■PC$=R$:PC-PC*IL

1150 N=FO:GOSUB9000:FO$=R$:N=SO:GOSUE9000:SO*=R$

1160 IFIL<:3THENS0$=" "

1170 IFIL<2THENF0$=" "

1175 IF RM*=l!HI1THEN01$=llfl11

1130 PRINT#l,TLEFTf-C" %4-LENCSTR*<T)>)PC*11 ";

1190 PRINT#1,MV$" "RIGHT$(F0$,2>" "RIGHT*(SO$,2)" "j
1200 PRINTttl, LE*LEFT$<" " -■ 3-LEN(LE$> >OC$LEFT*(" ".- 5-LEH<GC$) ).;
1219 PRIHT#l/Ol$:Ol*="n

1220 NEXTT:GOTO300
3999 END

4000 I N$="": NL=0: PR I NTTflB < TE >.;

4028 PR I NT "a SI";

4030 GETGT*:IF6T$=""THEN4030
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71£1 IFOC$=" "THEN770 
715 IFOP$=""THENPC=PC+l:GOT0770 
717 IFOP$="A"THEHPC=PC+l:GOT0770 
720 IFLEFT$(OC$., 1 ;'()"B"OPOC$="BIT"OROC$="BF~K"THEN740 
73£1 PC=PC+2: GOT077(1 
74£1 IFLEFT$(oC$, 1 )="J" THEt~PC=F'C+3 : GOT0770 
75(1 GOSUB6000 : I FNIJ(256THEt'lF'C=PC+2 : GOT0770 
76£1 PC=PC+3 
77£1 NE)<TT 
790 PC=OG:EF.:=O 
80£1 FOF.:T= 1 TOt1E~1 : GOSUB 10£1(10 : I FOC$=" "THEt~ 122£1 
805 IFOC$="="THENOl$=(lP$: t'l'./$=" " : pe$=" ": IL=O : GOT01160 
8 H1 I FOP$=" "THENAt1$=" G" : I L= 1 : GOTO 1£16£1 
82(1 IFOP$="A"THEt~At'l$="H" : IL=1 : GOT01060 
825 ~.~=(1: '11=(1 : 1=(1 : ~1=0 : 2=0 
83(1 FOPQ=1 TOLEWOP$) : O$=tHDHOP$., 0 , 1;' : IFO$=") "THHH=1 : GOT0865 
E:40 I FO$=" #" THEt~t'l= 1 : GOT0865 
865 t·1E>·; m 
866 FOF.:0=ITOLEH COP$ ) -I : QS=MID$(OPS, Q,2 ) 
867 IFQ$=" ., ~'''THEtN=I : GOT087(1 
86E: I FO$= " , >(" THEW'::= 1 
870 t'lE~;TO 
E:75 0 l$=OP$ : GOSUB60~X1 
876 I FtlU<256THEt~Z= 1 
88(1 I FLEFTS ( OC$., 1;' = "B" At~DOC$() " B~:K" At'lDOC$()" B IT" THEt·ll 000 
:::9(1 I FZTHEt·194£1 
90(1 I F)<THEt'lAt'l$=" K" : GOTO 1030 
910 IF~'THEt~At'l$="L": IJOT01030 
920 IF ITHENAt1$=" t1" : GOT01030 
9~:£1 At'lS="W': GOTOI0~:O 
94(1 I Ft'1THENA~l$=" I " : GOTO 103(1 
950 I F I AND'r'THENAt1$=" 0" : GOTO 1£13(1 
960 IFIAHD~';THEt'lAf'l$="P": GOT01f13(1 
970 I FXTHEt~At'l$=" Q" : GOTO 1030 
980 I F·r'THEt·1At'1$=" W' : GOTO 1 (130 
99(1 A~l$="S" : GOTOI030 
100(1 At'l$=" J" : IH1U)PC+l THEt·j(lS=t~U-PC-2: IFOS)127THEt·lEF.:=1 
1010 I H1Ut'lBEF.:(PC+ 1 THEt·j(I:::=254+tlU-PC : I FOS{12:::THEt~E~:= 1 
1020 I FEF.:= 1 THHlF'P I tH" :iTOO LONG Cot·JD I T I OHAL E:F~AtKH": GOT03(10 
1025 FO=OS: IL=2 : GOTOW60 
1f13(1 I FZ=OTHEtH 050 
1(140 FO=HU: IL=2: GOTOW60 
1050 SO=IHTO'jIJ/256) : FO= (t~U ... '256-:30)*256: IL=3 
1(160 F.:E:3TORE : FOP~~9= 1 T056 : PEAD It : I FLEFTH It, 3) =OCHHEt'lCD$= It : ~'J9= 1 00 
1070 t·1E)<HJ9: I F~~9=57THEtlF'F.: I tH" :~I LLECiAL t'lt~Ef'lot'l I C" : GOT0:3ljI3 
1O~W FORl,J9=4TOLEtHCD$)STEP~: : IFtHD$ (CD$., ~'J9 ., 1 ;'=Af'1$THEt~U'J =~·J9 : ~·J 9=100 
1 (19(1 t'1E>m~9 : I HJ9( 1 (1IjTHEt·1PR I tH" :~I LLEGAL ADDF:ESS I t·18 ~10DE" : GOT0300 
11 (1Ij ~l'·"'$=t'l I D$ (CD$., u·J+ 1 .. 2) : t·lt=t·l'·,.'$ : GO:::UB7(1£1(1 
1110 POKEPC, ' .... : IFIL=l THEtH 140 
1120 POKEPC+l,FO:IFIL=2THEHI140 
1 DO PCIf(EPC+2, SO 
1140 H=PC : GO~:UB9(100 : PCt=F.:t : PC=PC+ I L 
1150 t'l=FO : GO:::UB9000 : FOt=F.:t : t·l=:::O : GO:::UB9(1IjO : SOt=F.:t 
1160 IFIL(3THEHSOt=·· •• 
1170 IFIL(2THEHFOt=·, •• 
1175 IF AMt="H"THEHOlt="A" 
1180 PPIHT#I ,TLEFT$(" ",4-LEH( STPtCT» ) PC$" "; 
1190 PF:HlT#L f·1', ... t" "RIGHTHFOt, 2)" "RIGHTt e:::O$ , 2 ) " " .: 
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12(1Ij F·F:HlT#I ., LBtLEFTt (" " ., 8-LEt·leLI:t;. ) OCtLEFTt(" " .' 5-LEH e OCt) ) .: 
1210 PRIHT#I , Olt:Olt=···· 
1220 HE~;TT : GOT03(1Ij 
3999 Etm 
40(1Ij IHt=· .. , : tlL=O:PF.:It~TTABnB) .: 

4(120 PF~ ItH":~ !!!!II".: 
41330 GETGTt : I FCiT$= " "THEN413~:13 
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COMPUTEi's Book Corner
Back Issues:

COMPUTE! January, 1981, Issue 8 S2.5O □

COMPUTE! February, 1981, Issue 9 S2.5O D

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

For The Single Board Computer Owners:

(KIM, SYM, AIM, OSI)

COMPUTE II, #2 S2.OO D

Miscellaneous:

Best of the PET Gazette SIO.OO D
(Note...an old anthology primarily for old ROM,

8K original PETs.)

Collected PET User Notes (7 issues) SIO.OO □

(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.OO (UPS or mail) • Canada S2.OO (mail)

Foreign Air Mail S5.OO

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

TNW-2000

FNW-1000 Serial Interface: $129

TNW-2000 Serial Interface: $229

TNW-232D Dual Serial Interface: $369
.' ■!■■■- npyl ,n; output plus US 232 control lines

TNW-1 03 Telephone Modem: $389
:■ .' v .-..■■ , .■ : j Use nvitti DAA

PTEHM: A pryg-am [hal lulls >our PEI <nloa lerminal

■use with TNW-20Cin, TNW-232U. pr TNW 103]

SWAP: Allows storage at up to 8 programs in PET

PLUS Uosl pocuiar corrpgiL..^ memo-y at once Run them in any orde<
aisks ormte's etc PAN: a sophisticated electronic man ofog^arn

use *nttl TNW 1031

Write or call (or Information today:

TNW Corporation

3351 Hancock Streel

San Diego CA 92110

(714) 225-1040

EPROM PROGRAMMER

No fuss just plug

in an do your own

EPROMS.

PROGRAM

COPY

VERIFY

Program you own single 5V supply

EPROMS like 2716, 2532. Plugs

directly into PET/CBM. Nothing else

to buy completely assembled and

tested including software. $195.00

ALSO EPROMS 2716 — $12.50 Each

2532 — $28.00 Each

SHIPPING — ADD $5.00

MRJ

7951 No. 4 Road, Richmond, B.C.

Canada, V6Y 2T4

Telephone (604) 273-3651

SELECT — A — ROM
For the Commodore PET/CBM

With one rotary switch select 1 to 6 separate

ROMS or EPROMS, without damaging your

computer board or rom pins. Now you can

use

Wordpro, Toolkit, Visicale, Eproms

as2716'sor2532'setc.

Assembled $80.00

Kit $45.00

ROM SWITCH

A switch between old basic 2.0 and new 4.0

basic ROMS. Now you can utilize your

computer with new and old software.

$125.00

VISA ORDERS — PHONE

(604) 273-3651 — JOHN (604) 273-3416 — JOHN

(604)325-1122 —STAN
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COMPUTE!'s Book Corner 
Back Issues: 
COMPUTE! January. 1981. Issue 8 ... ... .. ..... 52.50. 0 
COMPUTE! February. 1981. Issue 9 ......... . .. 52.50 0 
COMPUTE! March. 19B1. lssue 10. .. ... 52.50 0 
For The Single Board Computer Owners: 
(KIM, SYM, AIM, OS I) 

COMPUTE II. #2 ..................... $2.0.0 0 

Miscellaneous: 
Best olthe PET Gazelle .................. 510..00 0 
(Note ... an old anthology primarily for old ROM. 

BK original PETs.) 
Collected PET User Noles (7 issues) ..... .. 510.0.0. 0 
(Above note applies) 
Collected 6502 User Noles (17 issues) . ... 520..00 0 
(Specifically for Single-Boord 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) for shipping/handling: 
US S2.00 (UPS or mail) • Canada S2.00 (mail) 
Foreign Air Mail SS.OO 

EPROM PROGRAMMER 

No fuss just plug 
in an do your own 
EPROMS. 

PROGRAM 
COPY 
VERIFY 

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

ALSO EPROMS 2716 $12.50 Each 

2532 - $2B.00 Each 

SHIPPING - ADD $5.00 
MRJ 

7951 No. 4 Road . Richmond . B.C . 
Canada. V6Y 2T4 
Telephone (604) 273-3651 
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IEEE-488 BUS 
SYSTEM BUILDING BLOCKS 
For Commodore PET/ CBM and other computers ... 

TNW-2000 

TNW-1000 Serial Interface: $129 

TNW-2000 Seriallnlerface: $229 
I l'Iann' "~put dnc oulpul 

TNW-232D Dual Serialln lerlace: $369 
.' "1"~' ~ "r"t.1n,J )01pu1 OluS >:IS 231cont'oIl,nes 

TNW-103 T elephone Modem: $389 
Aul0 anSM" a .... IO O'il Use- II ,11'1 DAA 

SOFTW'A RE PTE RM :':" o'og'amtlldllul"'lS ~OOI PEl '"lOa Icrm,nal 
IUse .\ Ir'! TNIV'2000. ;N\\" 232~ Of TNW 1031 

S WAP: .\I'o",s slo' agc 01 uD 10 6 D'ograms on PE r 
PL US 'lOsl nopul;!' corrou:.."s mennOI .. at once Run tllcm ,n any order 
0'5 0( 5 pfOf~:e's cre PAN: .l, sOP",Slocare.: e.eCIIO/'l,C ma" orog'am 

luse '" Itl TNW 1031 

Writ e or call lor Inlormatlon today: 

110 ." 
TNW Corporation 
335 1 Hl ncoc il; SCreel 
Sin DIego CA 92110 

(714) 225-1040 

SE LECT· A ·R OM 

SELECT - A - ROM 
For the Commodore PET/CBM 

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

Assembled S80.00 
Kit 545.00 

ROM SWITCH 
A switch between old bas ic 2.0 and new 4.0 
basic Ro.MS. Now you can utilize your 
compu ter wi th new and old software. 

$125.00 

VISA ORDERS - PHONE 
(604) 273-3651 - Jo.HN (604) 273-3416 - Jo.HN 

(604) 325-1122 - STAN 
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4031

4935

4840

4945

4050
4060

4070

4100

4105

4110

4120

4138

4150

4160

5000

5010

5G20

5030

5060

5070

5113

5150

5170

51S0

5138

5200

5210

5230

5240

5250

5270

5230

5290

5300

5313

5320

5330

534S

5350

5390

54S0

5410

5430

5440

5470

54S0

5490

55Q0

551G

6000

6005

6010 I FflSC •;Q* > >47RNIiflSC < Q*) <58THEN6©30

6020 QP$=RIGHT$<QF£jLEN<0P$)-1> : GOTO6000
6S30 Q*=R IGHT* < OP* ,1>- G1=flSC CGt$> : IF < 0.1
M7RNDQ1 <58 >OR C Q1>€4RHDQ 1 01) THEN6050

6035 IFQf="+MTHEN6050

6040 OP*=LEFT$<OP*,LEN<OP*)-l> = GOTO6030
S05Q IFRIGHT*O:iP*.. 2> = ".. X"THEHOP*=

LEFT*(OP*,LEN(0P*>-2>

S052 IFRIGHTJODP*,2>=",V"THENOP*=

LEFT*<0P*,LEN'-XiF*;'-2)

IF DT$>"Z"0RGT$<" "flNDGT*OCHR$<13?
RNDGT*OCHR$< 20 >THEN483@

NL=NL+1

IF GT$=CHR*<20>ORGT$=CHR$<13>THEN418E
rFGTf-" "THENPRINT" »;:RETURN

PRIHTGT$;:IN*»IH*+GT*
IF NL=LTTHEN4100
GOTO402S

IF GT$OCHRf-'20)THEH4150

IF LENCIH$X2THEN4i20
PRINT" HH";:NL=NL-2:IN*«LEFT*<IN$,
LEH<IN*>-1>:GOTO4020

IFLEN<IN*>«0THENNL«NL-1:GOTO4820
PRINT" IHI ::NL=NL-2=IN$="":GOTO4020
IFGT$=CHR*(13 > THEHPRINT" "
RETURN

DRTRflDCNSDSSSI69K7DL79P61071Q?5
DflTflFINDN2DS25129K3DL39P21031Q35
DRTflRSLH0flN0ES06K1EQ16
DRTRBCCJ90,BCSJE0.BEQJF0
BRTRBITN2CS24

DRTREMIJ30.BHEJD0.EPLJ10,BRKG00
DflTflEVCJSS,BVSJ70,CLCG18,CLDGB8
DRTRCLIG5S,CLVGBS

DRTRCHPNCDSC5IC9KDDLB9PC10DiQD5
BRTRCPXHECSE4IE0
riRTflCPVNCCSC4IC0

DRTRDECNCESC6KDEQB6
DRTRDEXGCR,DEVG38

DRTRE0RN4BS45I49K5DL59P41051Q55

DRTRINCNEESE6KFEQF6
DRTRINXGES.INVGCS
riRTR,TMPH4CM6C

IIRTRJSRN20

rifiTRLIiRNRriSR5IR9KEBLE9PfilOBlQB5

DRTRLHXHRESR6IR2LEERE6

BRTRLDVNRCSR4IR0KECQE4

BRTRLSRH4RN4ES46KSEQ56
BRTRNOPGER

BRTRORRN0DS05109K1 EL 19P01011Q15

DRTRFHRG43,PHPGQS,PLRG6S,PLPG23

DRTRR0LH2RN2ES26K3EQ36

DRTRR0RH6RN6ES66K7EQ76
DRTRRTIG40..RTSG60

DRTRSBCNEBSE5IE9KFDLF9FE10F1QF5

DflTflSECG3&,SEHGFS,SEIG78

BRTRSTRNSDS85K9DL99P31091Q95

DRTRSTXH8ES86R96
DRTRSTVNSCS84Q94

DRTRTRXGRR,TRVGR3,TSXGER,TXRG8R
riRTRTXSG9R,TVRG9S

COMMODORE

COMMODORE

COMMODORE

Z.E.P. is pleased to announce immediate
availability of integrated business progiams

(16) for all Commodore drives. Sixteen (16)

programs will process any small business

accounting needs.

We have recommended business software

programs for Commodore systems (8050,

4040, 2040). Most private firms in the United

States need this totally integrated appl cation

software, Call us today.

Available for all types of businesses and you

can own the programs.

All programs are written in microsoft basic

which employs the "relative file" disk

operating system by task. Totally

integrated!!

8050 disk drive parameters (2 diskettes)

General Ledger Accounts ...

190 System Selected Accounts

65 User Designated Accounts

Accounts Receivable 1044 Accounts

Accounts Payable 174 Accounts

Inventory Items 4440 Items

Payroll 87 Employees

Depreciable Assets 56 Accounts

Individual Notes and Loans . . 56 Accounts

Other Program Parts

Totally supported nationally-guaranteed sup

port in writing with exclusive dealer

agreements.

Unconditional guarantee for your territory. You

can own the programs. Call us today (404)

289-2265 or (404)289-1596

Zciglcr GlGCtronic product}

COMPUTER SUPPLIES

3661 Calumet Road • Decalur, Georgia 30034

Phone (404) 289-2265
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40~:1 IF GTt)"Z"ORGT$( " "Rt~DGTt<:'CHP$( 13) 
Rt·lDGH()CHF:t ( 20) THEt·14(130 

40~:5 t'lL=t-lL + 1 
4040 IF GH=CHRt ( 20 ) OF:GTt=CHRt ( 13 HHEt·14100 
4045 IFGTt=" "THEt·lPRIt-lT" " ; : RETUF:t·l 
4050 F'P ItiTGH ; : It-lt= It-1HGH 
4060 IF flL=L TTHEt-l410(1 
4[170 GOT0402(1 
4100 IF GTt ()CHRt (20)THEt-l4150 
4105 IF LEt-l(It-lt )(2THEt-l4120 
4110 PF:ItiT" III" .: : t'lL=t~L-2 : It~t=LEFT$(IH$ ., 

LEW It-l$) - 1 ) : GOT04')20 
4120 IFLEW It~$)=[1THEt·lt-lL= t-l L -l : GOT04'"' 20 
41~:(1 PPItiT" III" .: : t'lL=t-lL-2: It-l$="" : GOT04020 
4150 I FGH=CHF.:t ( D HHEt'lF'F: ItiT" " 
4160 RETUF:t·l 
5(1(H) DRTRADCt'16IlS65 I 69K7DL 79P61 071 Q75 
5[11 0 DRTRRt-lDt-l2DS25 I 29K3DU9P2 1 031 Q35 
5(12 [1 DRTRRSLH0At·10ES(16f( 1 EG! 16 
50~:0 DATABCC.J9(1 ., BCS.JW, BECUF(1 
506(1 DATAB ITt'12C~:24 
5070 DRTABt'lIJ:30, Bt-lEJD0 , BPU 1(1 , BRKG0[1 
511[1 DRTAB',/C.J50 , BV~:J70 , CLCG1S, CLDGDS 
5150 DRTACLIG5S,CLVGB8 
5170 DATRCt-1Pt·1CDSC5I C9KDDLD9PCl ODl QD5 
5180 DATRCPXt-lECSE4IE0 
519[1 DATACP'T't'lCCSC4 I CO 
52(10 DATADECt·1CESC6KDEQD6 
521<3 DRTRDEXGCA, DE'T'G8S 
5230 DRTAEOF:tHDS45I 49K5DL59P41 051 G!55 
524(1 DRTAHlCt-lEESE6KFEQF6 
5250 DRTRIt-lXGE8, It-l'r'GCB 
527(1 DATRJt'lPt'14Ct'16C 
52:::0 DATAJSPt·120 
5290 DRTALDRt-lADSA5IA9KBDLB9PR 10B1 QB5 
53[1(1 DATRLII>(HAESA6 I A2LBEPB6 
5310 DATRLD'T't·1ACSA4 I A0KBCQB4 
5320 DATALSF:H4At-l4ES46K5EQ56 
5330 DATAt·lOPGEA 
5~:40 DATROPAt·j(1D~:05 I 09K1 DL1 9PO lO 11 Q15 
5350 DATAPHAG48, PHPG0B, PLAG68 ., PLF'G28 
5390 DATAROLH2At'12ES26K3EG!36 
54(1(1 DATAPORH6At~6ES66K7EG!76 
541<3 DATAPTIG4B,RTSG60 
543(1 DATASBCt-1EDSE5 I E9KFDLF9PE 1 OF 1 G!F5 
5440 DATASECG38,SEDGF8 ,SEI G78 
5470 DATASTRt'18DS85K9DL99P81091G!95 
5480 DRTAST~<t-l8ES86F:96 
5490 DATAST'r't'18CS84094 
5513'3 DATATAXGAA , TA~'GA8, TSXGBA, TXAG8A 
5510 DATATXSG9A, T'T'AG9E: 
6(1130 AD=B 
6005 Qt=LEFTt (OPt , 1) : IFQt= "$"OF.:Ot="'; "OR 

(ASC (Ot ) ) 64At-lDASC (Ot )(91 HHEt·16030 
613 10 I FA~:C ( Qt » 4 7At~DASC ( Qt) ( 58THEH60313 
60213 OP$=R I GHTt <OPt , LEW OPt) - 1) : GOT06(1(10 
60313 Qt=PIGHTt ( OPt,l ): G!l=ASC(Qt ): IF(G!l 

>4 7 At·lDQ 1 ( 58 )OF: (Q l ) 64AtlDQ 1 ( 91 HHEt-l6B5B 
60~: 5 I FQt=" +" THEt-l6(150 
604(1 OPt=LEFH((IPt , LEt'l ( OPt ) -l ): GOT06(13B 
6135(1 IFRIGHTt (OPt , 2 ) =" ., ;~" THEt-lOPt= 

LEFTt ( OP$ , LEH ( OP$ ) - 2 ) 
6052 IFRIGHTt (OPt ., 2)=" , 'T"'THEflOPt= 

LEFTt ( OPt , LEt-l ( OPt ) -2 ) 
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COMMODORE 
COMMODOI~E 

COMMODORE 

• Z.E.P. is pleased to announce immediate 
availability of integrated business programs 
(16) for all Commodore drives . Sixteen (16) 
programs will process any sma ll business 
accounting needs. 

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

• Availabte for alt types of businesses and you 
can own the programs. 

• All programs are written in mic rosoft basic 
which emptoys the "relative file " disk 
operat ing system by task. Totally 
integrated! ! 

• 8050 disk drive pa rameters (2 diskettes) 
Generat l edger AccounlS ... 

190 System Selected Accounts 
65 User Designated Accounts 

Account s Receivable ... . . .. 1044 Accounts 
Accounts Payable ....... .. 174 Accounts 
Inventory Ilems . . .. . .. .... 4440 Items 
Payroll ....... . 87 Employees 
Depreciable Asse ts 56 Acccunts 
Individual Noles and l oans.. 56 Accoun ts 
Other Program ParIs 

• Totally supported nationally·guaranteed sup· 
port in writ ing with exclusive dealer 
agreements. 

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

ZcziglC!r C!1C!ctronic product) 
COMPUTER SUPPLIES 

3661 Calumet Road • Decatur, Georg ia 30034 
Phone (404) 289·2265 
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£053 IFRIGHT*<OP*,1> =")MTHENOP*=LEFT*<OP*>LENC0P$>-l)
6855 IFLEFTf-:: 0P$, 1 >="$"THEHN$=OP$ : GOSUB7000 = NUMBERS: GOTO6100
6068 IFLEFT$<OP$,1>=!"K"THEHN*«OP$:GOSUB8000:NUMBER=V:GOTO6100
6070 IFRSC(LEFT$O:ip$, 1)X5STHENNUMBER=VflL<0P4O :GOTQ6100
6075 IFRIGHTSOUP*.. l) = " + "THEHflD=RD+I :QP$-LEFT*<OP$*LEN<OP*>-1>:GOTQ6075

68S0 FORW1 = 1T0M2: I FS$ (N1 > =OF*THENNUMBER=V < W1 > : W1 =993

6090 NEXTW1 : IFWl=M2+lTHEHPRIHTHaLIHDEFINED SYMBOL ERROR" 'GOTOSyQ
6109 HU=HU+fiD=RETURN

7000 IFLEFT*'.:H*.. 1 )="$"THENNf=* LEN<N*)1)

70U3 V=0:IFLEH<N$>=4THEN7030

7028 N$=LEFT*<"0000",4-LEN<N$))
7039 FORR2=1TO4■D*=MID*(N*iR2,1):TV=fiSC<D$)-48:IFTV>9THENTV=TV-7

7040 V=TV*16t(4-R2-'+V : NEXTR2 : RETURN

3U00 IFLEFT*>::H*, 1>-"%"THENH$=RIGHT$CN<H$>1)

3010 V=0:FORZ=LEN<NmOlSTEP-l = V=V+V

3020 RETURN ^^^_
§000 FD= I NT < N/4096) : N= (N/4S36-FD > #4096: SD= I NT (N,--'25b) : N= C N/256-SD > #256
9910 TD=IHT':N/16> :N=INTO:N/16-TD>*16) :R$=Min*'-H$,FIi+l, l)+Min$::H$SD+l

9020 R$=R$+MID*CH*7 TB+1 .■ 1 >+MIB*CH*ji N+l, 1): RETURN
10000 IFR*<T) = ""THEHOC$="" -LE^"11 :GOTO10100

10005 Lid >=0 :LI(2)=0 : LI (3>=0 : LI=0

10810 FORR2=lT0LEN<fl$<T>) ■ IFMID$<fl$(T>.R2j 1>=" "THEHLI=LI + 1 ■
10020 NEXTR2- IFLK3>=0THEHLI(3>=R2-1
10030 LE$»LEFTfCfl*<T>/LKl>>:X$asMID$Cflt<T>jLI<n+i^LI<25-L

10946 OP*-R IGHT* < R* C T ;■, LI < 3 > -LI < 2 > +1)

10B50 IFLB$=" "THENLE*="":GOTO10070

10960 LB*=LEFT*(LB*,LENCLE*>-1>
10076 QC$=LEFT$COC$,LEN<QC*>-1)

JJ00S0 IFOP$=" "THEN0P$="11-GOTO10100
10090 0P*=RIGHT*<OP*,LEN <OP*>-1>

10109 RETURN

JUST PLUG IT IN
• No soldering • No messy wires

SOFTWARE

SELECTABLE
1. Software select one of two

operating systems.

(BASIC2.0/BASIC4.0)

2. Software select utility ROMs

at conflicting addresses.

$125oo
(U.S.)

($150.00 Canadian)

Add $3.00 shipping to all

points outside Canada.

m*. Master Charge and

Hi VISA accepted.

BATTERIES
IFICLLJDED

Village by the Grange
71 McCaul Street
Toronto, Ontario

Canada M5T 2X1
(416)596-1405
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6053 IFRIGHT$(OPt, 1 ) =" ) "THEt·lOPt=LEFT$(OP$ ., LEWDF't ) -I ) 
6055 IFLEFT$(oPt, 1 )="t"THEt~H$=DP$ : GOSUB7000: t~Ut1BER=\/ : GOT061(10 
6[16~3 IFLEFTH OPt ., 1 ) =";·;"THEt1t·1$=OP$ : GOSUB8000 : HUt'lBER=',/ : GOT06100 
607~cl IFAH:(LEFH(oP$, l' )(58THEt~HUt'1BEF:=VAUDPt) : GOT06H3[1 
6075 IFRIGHT$(OF't , 1 )=" + " THEt·1AD=AD+l : OP$=LEFH(OP$, LEt~ (OPt )-l ) : GOT06075 
60BO FOR~'l1=l TO~12 : IFS$Ool1 ) =OF'$THEt·lt~Ut'lBER=VO'l1;': ~'l1=999 

6£190 t1En~.J1: I F~.J1 =t'12+ 1 THEt·lPF-: I HT" .U·mEF H~ED S'T't'lBOL ERROR": GOTO~: O[I 
61 £10 t·1U=t·1U+AD : F:ETUF-l1 
7000 IFLEFT:tU1t, 1 ) ="$"THEHt1$=RIGHH(t~$., LEH O·1$)-1) 
7[1 W 0.,0=0 : I FLEt-1O·1n =4 THEH7030 
702(1 t,t=LEFT$( " ~300[1" , 4-LEtW·1$ ) ) +t~t 
7[130 FOF:R2= 1 T04 : Dt=t1 I DH t·1t, F:2 ., 1 ) : T',/=ASC (D$) -48 : I FT',/) 9THEtHo.,o=T'.,.'-7 
7[14[1 '",'=T',/*16l(4-R2)+V : HE><:H:2: RETUF:t~ 
:~[IO[I I FLEFH(t~t, 1) = ";'; " THEt,t·1t=R I GHH (t~t, LEtW·1t) -1 ) 
801(1 0.,0=0: FOPZ=LEWt·1$)T01STEP-l : V="/+',/AUmD$(t~t , Z., 1 ) H2l( LEt-l(t~n-Z ) : t-lEXTZ 
802[1 F:ETURt·1 
9(1[1[1 FD= un (tV4[196 ) : H= ( H/ 4096-FDH4096 : SD= HH OV256 ) : t·1= (t~,···'256-SD >*256 
9[110 TD=IHT(H/16':H=IHT(CH/16-TD)*16):Rt=MIDt(Ht,FD+l,1)+MIDt(Ht,SD+l,l) 
9020 F:$=F-:t+t'1I D$( Ht .. TD+ 1 .' 1 )+~1 IDt ( Ht ., tH 1, 1) : RETURt·1 
1[10[10IFAt(T)=""THEHOCt="":LBt="":GOT010100 
10005 LI(I ' =0 :LI ( 2)=0 :L I (3' =0 :LI=0 
10010 FORP2=ITOLEHCAt(T» : IFMIDt(At CT) .. R2 .. 1) =" "THEHLI=LI+1:LICLI)=R2 
1(11320 HEnR2 : IFLI (3 ) =[1THEt·1LI (3) =F:2-1 
101330 LBt=LEFTt(At ( T) .. LI ( I »:DCt=MIDt(At ( T) ,LI(I)+I .. LI(2)-LI ( 1» 
1£1040 OPt=RIGHTt(At(T) .. LI ( 3 )-LI ( 2)+I) 
1(1050 IFLBt=" "THEHLB$="" : GOTOI 0('713 
10[160 LBt=LEFH (LBt .. LEH(LBt)-I) 
1 [107~3 OCt=LEFH (OCt ., LEt~ ( OCt ;. -1 ) 
10£18[1 I FOPt=" "THEt-lOPt="" : OOTO 1 0 1(3[1 
10090 OPt=PIGHTtCOPt,LEHCOP$)-l) 

127 

10 1O~3 PETUF-:t, © 

JUST PLUG IT IN 
• No soldering. No messy wires 

SOFTWARE 
SELECTABLE 
1. Software select one of two 

operating systems. 
(BASIC 2.0 / BASIC 4.0) 

2. Sonware select utility ROMs 
at conflicting addresses. 

$12500 (u.s.) 
($150.00 Canadian) 

Add $3.00 shipping to all 
points outside Canada. 

~ Master Charge and ~ 
~ VISA accepted. ~ 
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Machine

Language:

Uncrashing
Jim Butterfield

Toronto, Canada

Techniques for uncrashing a PET/CBM system

were outlined in COMPUTE! issue I. It's worthwhile

going over it again.

The term "crash" sounds noisy; but in fact, a

computer system that crashes goes utterly silent. It

no longer responds to the keyboard, and can't be

controlled. A crash can be corrected by turning the

power off and on, but in doing so you will lose the

contents of RAM memory. Not only will you lose

your program, but it will be much harder to inves

tigate why the crash happened.

Three Types Of Uncrash

There are three ways of getting your machine out

of a crash: soft reset, NMI and Reset line. I recom

mend the Reset line method for reasons that will

become visible later.

A soft reset system involves planting a program

in the interrupt system which will check the RUN/

STOP key, or a selected combination of keys, at

periodic intervals. If it finds the RUN/STOP key is

pressed, the interrupt routine automatically sets

the main program to a fixed restart point.

An NMI reset has a hardware configuration

that causes a signal received on the NMI (Non

Maskable Interrupt) line to send the processor to a

fixed restart point. It requires no program, just a

setting of the NMI vector address to point at the

desired restart location.

Both of the above methods depend upon the

interrupt system being able to function properly.

There's a class of crash that leaves the interrupts

completely out of action; in this case neither the

soft reset nor the NMI reset will work. Additionally,

Original ROM PETs don't support NMI reset.

The Reset line method involves sending a

signal on the processor's Reset line, of course. With

many processors you are given a button or key to

press to cause this; the processor will then ask you

what you want to do: Machine language or Basic?

In some cases the Reset key is too accessible, and

users must learn how to get back to their program

after they have pressed the button accidentally.

On the PET, you are supplied with no button

for Reset; and even after you arrange to connect it

yourself, you have a second problem to solve: how

to stop Basic from going into cold start and wiping

memory. This problem cannot be completely

solved for Original ROM PETs, but can be done on

more recent systems. We'll give details on this later.

Types of crash

If you lead a charmed life, your programs will run

without fault and you'll never need uncrashing

methods. If you're very lucky, your programs will

give wrong answers but will run without crashing.

Most mortal programmers, however, write machine

language programs that crash once in a while. The

crashes can be broadly divided into four categories:

Break, Tight Loop, X2, and Battered Basic.

Break is not a true crash, since you don't lose

control of the system. When your machine language

program goes wild, it eventually stumbles into a

location that contains zero — which is read as a

Break instruction. The processor flips into the

monitor, and you're saved. On early PET systems

that have no built-in monitor, you're likely to see

an PINVALID QUANTITY error. Either way, you

have miraculously escaped disaster.

Tight Loop crashes are situations where the

machine language program gets into a loop from

which there is no exit. This may be a coding error

on your part; or the program might have branched

to entirely the wrong place and have gotten itself

locked up there. You can usually get oul of this

type of crash with a soft reset system or an NMI

reset.

X2 crashes are the tough ones. The processor

has encountered an Op Code which ends in binary

0010, or 2 in hexadecimal, and it's not A2 which is

a legitimate LDX command. The microprocessor

goes into an internal "race" condition: it will cease

to execute code and will ignore all interrupts.

Neither soft reset nor NMI will help here, since

both are based on interrupts. The only thing that

works is Reset; and in the PET, Reset causes Basic

cold start; and Basic cold start causes memory to be

wiped: and wiped memory causes programmers to

gnash their teeth and tear their hair out. For all

PETs except those fitted with Original ROMs,

there is a better way; it's called the Reset line

method.

Battered Basic may be a side issue, but can be

annoying if you don't understand it. Basic cannot

work unless a number of locations, mostly in zero

page, contain the right values. Your program may

have changed some of these locations — indeed,

you may have deliberately swapped oul parts of

zero page to give yourself working space. If so, you

can get back to the Machine Language Monitor but

it would be unreasonable to expect Basic to work.

That's often all right, since you'll be doing your

debugging work largely in the Machine Language

Monitor and won't need Basic. Just be sure you

know about this potential problem, so that you

won't be disturbed by Basic's inability to function.
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Machine 
Language: 
~2S!dashing 
Toronto, Canada 
Techniques for uncras hing a PET/CBM system 
were outlined in COMPUTE! issue 1. It's worth while 
going over it again. 

The term "crash" sou nds noisy; but in fact, a 
computer system that crashes goes utterly silent. It 
no longer responds to the keyboard , and can't be 
controlled. A cras h can be corrected by turning the 
power off and on, but in doing so yo u will lose the 
con tents of RAM memory. Not on ly will you lose 
your program, but it wi ll be much harder to in ves­
tigate wh)' the cras h happened. 

Three Types Of Uncrash 
There are three ways of getting your machine out 
ofa crash: soft reset, NM I and Rese t line. I recom­
mend the Reset line method fo r reasons that will 
become visible late r. 

A soft reset sys tem involves planting a program 
in the interrupt system which wi ll check the RUN/ 
STOP key, or a selected combination of keys, at 
pe riodic interva ls. If it finds the RUN/STOP key is 
pressed , the interrupt routine au tomaticall y sets 
the main program to a fixed restart point. 

An NM I reset has a ha rdware configuration 
that causes a signal received on the NM I (Non 
Mas kable In terrupt) li ne to send the processor to a 
fi xed resta rt point. It requires no program, just a 
setting of the I MI vector add ress to point at the 
desired resta rt location. 

Both of the above methods depend upon the 
inte rrupt system being able to functio n prope rl y. 
There's a class of crash that leaves the interrupts 
completely out of action; in this case neither the 
soft reset nor the N M I reset will work. Additionally, 
Original ROM PETs don 't support MI reset. 

The Reset line method involves sending a 
signal on the processor's Reset line, or course . With 
many processors yo u are given a butto n or key to 
press to cause this ; the processor will then ask you 
what you want to do: Machine language or Basic' 
I n some cases the Rese t key is too access ible, and 
users must learn how to get back to their program 
after they have pressed the button accidentally. 

On the PET, you are supplied with no button 
for Reset; and even after you arrange to connect it 
yourself, you have a second problem to solve: how 
to stop Basic from going into cold start and wiping 
memory. This problem cannot be completely 

solved for Original ROM PETs, but can be done on 
mo re recent systems. We'll give details on this later. 

Types of crash 
If you lead a cha rmed life, your programs will run 
WIthout fau lt and you 'll neve r need uncrashing 
methods. If yo u're very lucky, your programs wi ll 
gIve wrong answers but wi ll run without cras hing. 
tv[ OSl mortal programmers, however, wri te machine 
language programs that cras h once in a whi le. T he 
crashes can be broad ly d ivided in to fou r ca tegor ies: 
Brea k, TIght Loop, X2, and Battered Basic. 

Break is not a true crash , since you do n't lose 
control of the system. When your machi ne language 
program goes WIld, It eventually stumbles into a 
location that contains zero - which is read as a 
Brea k instruction. T he processor flips into the 
monitor, and yo u're saved. On earl y PET systems 
that have no built-in mo nitor, you're likely to see 
an ?INVA LIO QUANTITY error. Either way , you 
have mIraculously esca ped d isaster. 

Tight Loop crashes a re situations where the 
machine language program gets into a loo p from 
which there is no ex it. This may be a coding error 
on your part; o r the program might have branched 
to entirely the wrong place and have gOllen itsel f 
locked up the re. You can usuall y get ou l o f this 
type of crash with a soft reset system or an I M I 
reset. 

X2 crashes are the to ugh ones. The processor 
has encountered an Op Code which ends in binar y 
00 10, or 2 in hexadecimal, and it's not A2 which is 
a legitimate LOX com mand . The microprocessor 
goes into an internal "race" condition: it will cease 
to execute code and will ignore all interrupts. 
Neithe r soft reset nor M I will help here, since 
both are based on interrupts. The only Ihing that 
works is Reset; and in the PET, Reset causes Basic 
cold sta rt; and Basic cold start causes memory to be 
wiped ; and wiped memory causes programme rs to 
gnash their teeth and tea r their hair out. For all 
PETs except those fitted with Original RO Ms, 
there is a better way; it's called the Reset li ne 
method. 
Batte red Basic may be a side issue , but can be 
an noying if you don'l unde rstand it. Basic cannot 
work unless a number o f locations, mostl y in zero 
page, contain the right. va lues. Your program may 
have changed some of these locations - indeed , 
yo u may have deliberatel y swapped o ut parts of 
zero page to give yourself working space. I I' so , you 
can get back to the Mach ine Language Monitor but 
it would be unreasonable to expect Basic to work. 
T hat's often all right, since you'll be doing your 
debugging work largely in the Machine Language 
Monitor and won 't need Basic. Just be sure you 
know about this potential problem, so that yo u 
won 't be disturbed by Basic's inability to function. 
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pet* apple ii users

Tiny Pascal

Tho TINY Pascal Syiiem turns your APPLE II or PET micro intoa 18-ott P-msChlne.

You loo can lea/n the language that Is siaied to b«coms me successor to BASIC

TINY Pascal oilers the lollowlno:

' LINE EDITOR 10 creita, modify ind maintain inure*

1 COMPILER to product P-cod*, (ha minibi) iinaiuigi of ttH P-macMn*

■ INTERPRETER lo •••cull in* compiled P-cod* (hai TRACE)

■ Structured programmed comiruet. CASE-OF.ELSE, WHILE-DO. IF-THEK-

ELSE, REPEAT.UNTIL, FOR TO/DOWNTO-DO. BEOIN-END, MEM. CONST,

VAR ARRAY

Our new TINY Pascal PLUS* provides graphics and other builtln (unctions:

GRAPHICS, PLOT. POINT, TEXT. INKEY. ABS AND SQfl. The PET version sup

ports douBle density plotting on *J column scrmin giving BO i 50 Blol positions

Tne APPLE II version supports LORES and lor ROM APPLESOFT owners the

HIRES graphics plus other features with COLOR. HGRAPHICS. HCOLOR.

HPLOT, PDL anfl TONE. For thon who Oo not require o.iaDf»« capatuhlies. you

may shll order our original Tiny Pascal pacKaoe.

PET BASIC t.O version also avaitMjte

TINY Paieal PLUS- GRAPHICS VERSION-

PET 32K NEW Homs cassette (55

PET 3IK NEW RomsdisHatta (50

APPLE II 32K/4BK *ID0S 3.2 or 3.3.. t50

TINY Piscul NON-GRAPHICS VERSIONS-

PET 1SK/32K NEW Roms cassotH J40
PfcT 16K/32K NEW Poms diskette «S
APPLE II wfROM Applesoft 32K w'DOS »3S

APPLE H wIRAM Apptesot! *8K wIDOS US

USEfl s Manual (refundable with software order! *10

650? Assembly Listing of INTERPRET ER-grapnici 125 VIjA
6W2.AssamDlv Listing of INTERPRETER-non graphics. tit)

wuiriirn

UlliliilS
ABACUS SOFTWARE

P. 0. Box 7211

Grand Rapids, Michigan 49510

SDL
INTERACTIVE GRAPHICS/GAME LANGUAGE

FOR THE PET/CBM

VIGIL is an exciting new interactive language for your

PETfCBM micro VIQIL ■ Video Inteiactlve Game
Interpretive Language - is an easy lo learn graphics and

game language thai lets you quickly create interactive

applications.

• More than GO powerful commands permit you lo easily manipulate graphics

figures on ine screen

• Double density graphics give you BO X SO plot posilions on your to column

PETICBM

• Large number display capability, access to two event hmers and lone generation

lif you have eil soeake')

• Load ana save your VIGIL programs lo cassette

• Nine mieraciive programs demonstrate the oower ol VIGIL - Breakout,
SpaceWar.AnliAircralt. u F.O . SpaceBattle, Concentration. Maze, Kaleidoscope

& Fortune

■ Comprehensive user's manual with complete listings of

enclosed programs

VIQIL comes on cassette. reaOy to run on any 40 column
PET'CBM micro with at least 8K ni memory Specify ROM-set

wnen ordering. 6502 listing of ine VIGIL Interpreter

available separately

VIGIL lor PETICBM on CASSETTE (w/nme programs)

VIGIL User's Mannual (refundable wilh software)..

VIGIL Interpreter listing {6502 Assembly language).

PET MACHINE LANGUAGE GUIDE

US f. Canada Foreign

S35 MO

J10 S12

S25 130
$8 (10

Illll

mi

■

I
*

!
ABACUS SOFTWARE

P. O. Box 7211

Grand Rapids, Michigan 49510

Prices include posiage Michigan resiflenis include 4% sales lai Orders must be

prepaid or via Oankcard (Mastercard. VISA. Eurocard. Access, etc ) Include card

numbei and expiration dale.

(Cl 1981 by Roy Wainwnght

The First Edition {April, 1981) of the

COMMODORE SOFTWARE ENCYCLOPEDIA

is now available from your

authorized COMMODORE Dealer, for.

$/j95

OVER 150 PAGES! MORE THAN 500 SOFTWARE ENTRIES!

The next edition of the COMMODORE SOFTWARE

ENCYCLOPEDIA will be available in 90 to 120 days. If your

software is not listed and you would like to have it listed

in the next edition, please submit details to:

SOFTWARE DEPARTMENT

commodore
BUSINESS MACHIN
Computer Systems Division

300 Valley Forge Square, 681 Moore Road

King of Prussia, PA 19406

S, IN C.
Or call our

SOFTWARE HOTLINE

Number

1-800-523-5622
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PET I APPLE II USERS 

~
• T,NY PASCAC 

~ QRAPHICS ...... .... _ r. .... P1 .. . ~ .... ,--
Th. TINY PaKa! Sy! ltm lum. yQlJr APPLE II o. PET micro Inlo I 1&-011 P~"'I ,... 
You 100 CVI I . .... tFlI I~guag. tFll t I •• lalleIlO tIKoml tN . uccnaor 10 eASIC. 
TINY Pu uJ ou ... IFI. 101l0w1J'lIl : 

• LINE EDITOR 10 c rwla . modify and m.ln l, ln -..~ 
• COIliPILER 10 p'o(l\,ca P-cod • • lhe .... mbly II"9Iuag.a 01 11'M P.fnl(: hlrM 
• INTERPRETER 10 IIKula tna eompll" P'Codl (I\II TRACE) 
• StNClu,," progllmm" conIINeI. : CASE.()F.ELSE. WHllE·OO, IF ·THEN, 
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For PET/CBM Upgrade and subsequent

ROMs, the following locations are often needed to

sustain Basic:

13-15 String descriptor pointers

28-29 Start of Basic pointer

34-35 Limit of Basic memory pointer

50 Garbage yardstick

51 Jump op code (4C)

65 Floating accumulator overflow

70-87 CHRGET subroutine

0400 Basic start (00)

On other machines, the equivalent locations can be

found. You"may wish to note their contents in case

you ever need to fix up a sick Basic.

The Reset Line Method

This is good for Upgrade and subsequent ROM

systems on PET/CBM. The basic method is: set the

Diagnostic Sense line to ground, then place a

momentary ground on the Reset line. The system

will awake in the Machine Language Monitor, but

the Stack Pointer is set at 01, which means trouble

unless you use a special procedure. Type a semicol

on and press the RETURN key. This seems to do

nothing but give you an empty line, but it's impor

tant. Now go back and change the Stack Pointer

(the value under SP) from 01 to FA and press

RETURN. Your machine is now cleanly in the

Machine Language Monitor. You may also return

to Basic if Basic is still in working order.

There are two hardware connections you need

to make for Reset Line uncrashing. If you're not

technically oriented, you might ask your dealer to

hook up the buttons for you. On the original PET

hardware (edge connector on the right hand edge

ofthe board), the Reset line is pin 27 of the memory

expansion connector and the diagnostic sense pin

is pin 5 of the parallel user port. On newer PET

hardware (memory expansion pin connector at the

right of the board), the Reset line is available on

pinJ4-22 of the front pin connector, and the

Diagnostic line at both pin J9-20 of the rear pin

connector as well as on pin 5 of the parallel user

port.

Whether you hook it up yourself, have a

friend or dealer do it for you, or buy a commercial

product, you'll find a Reset line uncrasher to be

well worth-while. If you never make mistakes, you

won't need one, of course.

Summary

It's good to be able to re-awaken a dead machine.

It gives you the chance to pick through memory to

find where the fatal error might have occured; or

even to restart your program, implanting Break

instructions at crucial points to pin down the

problem.

Original ROM PETs can't be revived in many-

cases; if you do much machine language work

you'll be wise to upgrade your ROM set. Newer

PETs need only a little hardware and a procedure

which you can learn, and you'll be able lo uncrash

in almost all cases.

Whatever machine you use, remember that

Basic may not survive a serious crash. Be prepared

to use your Machine Language Monitor for most

of your testing and debugging.

Beginning programmers often feel a sense of

dread when their machine goes dead. There's no

need. Crashes are part of the game. Learning how

to come cleanly out of them — and pin l hem down

— can be part of the fun of programming. ©

Notes On The

Pet SAVE

Command
Louis F. Sander

Pittsburgh, PA

You can SAVE several copies of a program by

using a FOR ... NEXT loop. Giving the direct

mode command:

FOR 1= 1 TO 3 : SAVE "SPACEWARS* ; NEXT

will SAVE three consecutive copies of SPACE-

WARS without further action from you. The same

method also works in program mode. II you're

developing a program and want to make periodic

backup copies, put these two lines into the

program:

63998 END

63999 FOR I = 1 TO 3 : SAVE "PROGRAM NAME" :

NEXT

When you're ready to make backup copies, just gel

into direct mode and enter GOTO 63999, and

you'll get three copies. Line 63999 has the highest

line number allowed by BASIC, insuring that the

automatic save routine keeps away from the rest of

your program. Line 63998 keeps your program

from inadvertently SAVEing itself.

You have great flexibility in naming a program

you are about to SAVE. You can give it the name it

had when it was LOADed, or you can give it a

completely new name. Or you can SAVE it with no

name at all. The name of a program to be SAVEd

can appear within quotes, or as a string variable:

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

SAVE A$ : NEXT

will SAVE your program three times, under the

names PROGRAM #1, PROGRAM #2, and

PROGRAM #3.

You can also use a FOR ... NEXT loop to

VERIFY multiple copies of the same program,

SAVEd as described above:

FOR I = 1 TO 3 : VERIFY : NEXT
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Diagnostic Sense line to ground, then place a 
momentary ground on the Reset line . T he system 
will awake in the Machine Language Monitor, but 
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on and press the RETU RN key. This seems to do 
nothing bu t give you an empty line, but it's impor­
tant. Now go back and change the Stack Pointer 
(the va lue under SP) from 01 to FA and press 
RETUR . Your machine is now cleanly in the 
Mac hine Language Monitor. You may also return 
to Basic if Basic is still in wo rking order. 

There are two hard ware connecti ons you need 
to make for Reset Line uncrashing. I f you're not 
technically oriented , you might ask your dealer to 
hook up the buttons for you. On the original PET 
hardware (edge connector on the right hand edge 
of the board) , the Reset line is pin 27 of the memory 
expansion connecto r and the diagnostic sense pin 
is pin 5 of the pa rallel use r port. O n newer PET 
hardware (memory expansion pin connector at the 
right of the board), the Reset line is avai lable on 
pin J 4-22 of the front pin connector, and the 
Diag nostic line at both p in J 9-20 of the rear pin 
connector as well as on pin 5 of the para llel user 
port. 

Whether you hook it up yourself, have a 
fri end or dealer do it for you, or buy a commercial 
product, yo u'll find a Reset li ne uncras her to be 
well worth-while. 1 f you never make mistakes, you 
won't need one, of cou rse. 

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

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

which you can learn, and you'll be ab le to uncras h 
in almost all cases. 

Whatever machine you use, remem ber that 
Basic may not survive a seriolls crash. Be prepared 
to use your Machine Language Monitor fo r most 
of your testing and debugging. 

Beginning programmers often feel a sense of 
dread when their machine goes dead. T he re's no 
need. Crashes a re part of the game. Learning how 
to come cleanly out of them - and pin t hem down 
- can be part of the fun of programm ing. © 

Notes On Tile 
Pet SAVE 
Command 
Louis F. Sander 
Pittsburgh, PA 
You can SA V E several copies of a program by 
using a FOR ... NEXT loop. Giving th" direct 
mode command: 

FOR 1= 1 TO 3 : SAVE "SPACEWARS'·: NEXT 

will SAVE three consecutive copies of SPACE­
WARS without further action from you . T he same 
method also works in program mode. I f you're 
developing a program and want to make periodic 
backup copies, put these twO lines into the 
program : 

63998 END 
63999 FOR 1 = 1 TO 3 : SA VE "PROGRAM NAME" : 

NEXT 

When you 're ready to make backup co pies, just gel 
into direct mocle and eIlle r GOTO 63999, and 
you' ll get three copies . Line 63999 has the highest 
line number all owed by BASIC, insuri ng that the 
<:lulolnatic save routine keeps awa)' from the r eSL or 
your program. Line 63998 keeps yo ur program 
from inadvertentl y SA VEing itself. 

You have great nex ibi li ty in naming a program 
you are about to SA VE. You can give it the name it 
had when it was LOADed, or yo u can give it a 
completel y new name. Or yo u can SA VE it with no 
name at all. The name of a program to be SA VEd 
can appear within quotes, or as a string va riable : 

FOR 1=1 TO 3 : AS = "PROGRAM #" + STRS(I) : 
SAVE AS : NEXT 

will SA VE your program three times, under the 
names PROGRAM #1 , PROGRAM # 2, and 
PROGRAM # 3. 

You can also Li se a FOR ... NEXT loop to 
VERIFY multiple copies of the same program, 
SAVEd as described above : 

FOR 1=1 TO 3 : VERIFY : NEXT 
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vill make PET do the job without Further instruc

tions from you. If a VERIFY ERROR occurs,

however, the loop will abort and PET will return to

the READY state.

Be extremely careful about your RECORD

button when you are SAVEing and VERIFYmg,

especially when these are done under program

control. Trying to SAVE without the RECORD

button will leave your tape exactly as it was before

the SAVE, and trying to VERIFY with the RECORD

button depressed will erase the tape. Remember —

PET can't tell the difference between its cassette

recorder buttons. It only knows whether one or

more of them are down, and it can't tell which ones

or how many you've pushed.

Like most other BASIC commands and state

ments, SAVE can be abbreviated. The proper

abbreviation is 'Sa\ which prints on the screen as

'S(spade)' if your PET is in graphics mode. Similarly,

VERIFY can be abbreviated as 'Ve\ and LOAD as

'Lo1. The abbreviated forms work exactly like the

fully-spelled ones, but they are easier to type. Q

Product Review:

The Optimized

Data Systems

PH-001 2114

RAM Adapter
David C, Swaim

Marietta, GA

I turned on my PET 2001-8 one day, loaded a

program and typed RUN. The computer went into

never-never land leaving me with no option but

turning it off and back on. When I did this I got

the "*** COMMODORE BASIC ***" but only

2612 bytes free. I had a bad RAM chip. If you own

an "original" PET" 2001-8 and recently had a RAM

chip go bad you already know the next part of the

story. The 2001-8 PET uses the 6550 RAM chips.

These chips are out of production and if you can

locate one you will pay a premium price for it.

Eventually you will not be able to get one at any

price. Just when I was feeling like my computing

days were over I discovered Optimized Data

Systems (P.O. Box 595, Placentia California 92607).

These fellows make a handy adapter which allows

you to replace your 6550 RAMs with the more

available (and cheaper) 2114 RAMs. Their PH-001

2114 RAM Adapter allows you to replace up to 4K

ofmemory one chip at a time so you can keep

using your good 6550 RAMs. This was obviously

just what I needed.

Being impatient and knowing only that they

made an adapter I decided to call them (area code

714 996-3201, don't call collect). The person I

talked to was very helpful and explained what they

made. You can get the RAM adapter in various

stages of readiness. The PHB-001 is a bare double-

sided printed circuit board and sells for $8.95 (add

$1.50 postage and handling to all prices, California

residents add sales tax). You supply all the other

parts. The other parts needed are two 22 pin wire-

wrap sockets, a 74LS139 dual decoder, two 0.1 uf

capacitors and 2114s and sockets. If you think you

might have trouble finding these parts the PHK-001

at $13.95 contains all the parts to make the adapter

with two 2114 sockets. The PHK-001S at $16.95 is

the complete kit including eight sockets for your

2114s. If you are not adept at soldering miniature

PC boards (the lands on the adapter board are

pretty close together) I recommend the assembled

and tested PH-00IS adapter at $22.95. The 2114

RAMs are extra on all of the above. I only needed

one so that's all I got. I ordered the assembled

version plus one 2114 RAM over the phone Monday

afternoon (phone charge card orders only). On

Thursday I received the adapter in the mail. I can

only say that shipment was prompt. The adapter

itself was in a sealed plastic bag. The 2114, which I

almost threw away with the packing, was pressed

onto a small piece of conductive foam and was

loose in the packing material. They included a self

addressed stamped post card requesting an honest

response to the product on which I suggested they

at least put the 2114s in a plastic bag in the future.

Installation of the adapter is simple. First you

remove the last two 6550 RAMs from the main PC

board on the PET. These are inserted into the 22

pin sockets on the adapter board. These two

sockets are wire-wrap sockets and they plug directly

into the now empty sockets on the PET. Then

when any 6550 RAM in the top 4K goes bad simply

unplug it and plug a 2114 into the corresponding

socket on the adapter board (a diagram is provided).

With two of these adapter boards the entire 8K of

memory can be replaced with 2114s.

The user instructions that come with the PH-

001 are pretty thorough with adequate warnings

on avoiding static electricity while handling the

RAMs. The only problem I had was figuring out

which way the 2114 went onto the circuit board.

After studying the parts layout diagram I was able

to figure it out. The last page of the directions

gives a very detailed description of how the adapter

works and suggests the possibility of using the PH-

001 as a 4K. memory expansion (Hnini ).

The materials and workmanship on the PH-

00 1 are excellent and the peace of mind is well

worth the small price. ©
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"ill make PET do the job without furthe r instruc­
tions from you. If a VERIFY ERROR occurs, 
however , the loop will abort and PET will return to 
the READY sta te. 
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control. Trying to SAVE withoul the RECORD 
button will leave your tape exactly as it was before 
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or how many you've pushed. 
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abbreviation is 'Sa', which prints on the screen as 
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VERIFY can be abbreviated as ' \fe', and LOAD as 
'Lo'. T he abbrev iated forms wo rk exactl y like the 
full y-spelled ones, but they are easier to type. @ 

Product Review: 

The Optimized 
Data Systems 
PH-0012114 
RAMAdapter 
David C. Swaim 
Marietta, GA 
I turned o n my PET 2001-8 one day, loaded a 
program and typed RUN. The compute r went into 
neve r-neve r land leaving me with no option bUl 
turning it. off and back on . When 1 did this 1 got 
the "*** COMMODORE BASIC ***" but only 
2612 bytes free. I had a bad RAM chip . If you own 
an "original" PET 2001 -8 and recentl y had a RAM 
chip go bad you already knoll' the nex t pa rt of the 
story. The 200 1-8 PET uses the 6550 RA M chips. 
These chips a re o ut o f production and if you can 
locate one yo u will pay a premium price fo r it. 
Eventua ll y you will not be able to get one at any 
price. J ust when 1 was fee ling like my computing 
days were over I d iscovered Optimized Data 
Systems (P.O. Box 595, Placentia Californi a 92607). 
These fell ows make a hand y adapter which allows 
you to re place your 6550 RAMs with the more 
ava ilable (and cheape r) 211 4 RAMs. T heir PH -OO I 
2 114 RAM Adapte r a llows you to replace up to 4 1< 
of memory one chi p at a time so yo u can keep 

using your good 6550 RA Ms. T his was obviously 
just what 1 needed . 

Being impatient and knowing only that they 
made an adapter I decided to ca ll them (a rea code 
7 14 996-320 I , don' t call collect). T he person I 
talked to was very helpful and explained what they 
made. You can get the RAM adapte r in vario us 
stages of readiness. The PHB-OO I is a ba re double­
sided printed circuit boa rd and sells for $8.95 (add 
$ 1.50 postage and handling to all prices, California 
residents add sa les tax). You suppl y all the other 
parts. The other parts needed are twO 22 pin wire­
wrap sockets, a 74LS1 39 dual decoder, two 0. 1 uf 
capacitors and 2114s and sockets . If you think you 
might have trouble finding these pa rts the PH 1<-00 I 
a t $ 13.95 contains all the parts to make the adapte r 
with twO 2 11 4 sockets. T he PH K-OO IS at 16.95 is 
the complete kit including eight sockets for your 
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PC boards (the lands on the adapter board are 
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and tested PH-OO I S adapte r at $22.95. The 2 114 
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Th ursday 1 received the adapter in the mail. I can 
only say that shipment was prompt. The adapter 
itself was in a sealed plastic bag. The 211 4, which I 
almost threw away with the packin g , was pressed 
o nto a small piece of conducti ve foam and was 
loose in the packing mate rial. T hey included a self 
add ressed stamped post ca rd requesting an honest 
response to tile product on which I suggested they 
a t least put the 21I4s in a plastic bag in the future. 

Installation of the adapte r is simple . First you 
remove the last two 6550 RA Ms fro m tlle main PC 
board on the PET. These a re inserted into the 22 
pin sockets on the adapte r boa rd . These twO 
sockets are wire-wrap sockets and they plug directly 
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when any 6550 RAM in the top 41< goes bad simply 
unplug it and plug a 21 14 into the correspond ing 
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With tWO of these adapte r boa rds the entire 8K of 
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The use r instructions that come witll the PH-
00 I a re pretty thorough with adequate wa rnings 
on avoiding sta tic electricity while handling the 
RAMs. The only problem I had was fig uring out 
which way the 2 11 4 went o nto the circui t board . 
After stud ying the pan s layout d iagram I was able 
to figu re it out. The last page of the directions 
gives a ve ry detailed description of how the adapter 
works and suggests the poss ibili ty of using the PH -
00 I as a 4 K memory expansio n (Hmm .... .. . ). 

T he materials and workmanship on the PH-
00 I a re excellent and the peace o f mind is well 
worth the small price. @ 
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Discovering

Tape File Names
David R. Heise

Chapel Hill NC
A PET BASIC program can open a data file on

tape without knowing the file name. The

statement:

OPEN 1,1

causes the PET to search the tape and open the

first file it encounters.

The PET gets the file's name, but the informa

tion is not provided to the program. The file name

is read from tape and stored in the tape buffer

when the open statement is executed. It stays there

until an INPUT or GET statement is executed for

the file.

The program below demonstrates a procedure

for retrieving the unknown file name and storing it

in a BASIC string that can be used as desired.

The program itself also is of interest. It auto

matically transfers data files on a tape over to a

disk, retaining the original file names. (Names are

truncated to 16 characters if necessary since 16 is

the maximum for disk file names.) The program

continues transferring files until you press the

STOP key.

100 REM HAKE A STRING THE FIRST VARIABLE IN THE PROGRAM

110 AA$=nn

120 REM FIND OUT WERE IT IS DEFINED

130 X=PEEK(42}+256«PEEK(ii3)

140 REM REDEFINE IT SO IT REFERS

TO CELLS IN FIRST TAPE BUFFER

150 POKE X+3,127:POKE X+H,2:P0KE X+2,16

160 :

170 REM PAUSE FOR USER

130 PRINT

"PRESS A KEY WHEN READY TO TRANSFER TAPE FILES TO DISK"

190 GET A$:IF A$=nn THEN 190

200 :

210 REM GET THE NEXT TAPE FILE

220 OPEN 1,1

230 REM AA$ HAS ITS NAME PLUS

BLANKS SPACING OUT TO 16 CHARACTERS

240 PRINT AA$

250 REM REMOVE THE BLANKS

260 FOR 1=16 TO 1 STEP -1

270 IF MID$(AA$,I,1)=" " THEN NEXT I

280 C$=LEFT$(AA$,I)
290 1=1:NEXT I

300 REM OPEN THE DISK ERROR CHANNEL

310 CLOSE 15:0PEN 15,8,15

320 REM OPEN THE DISK DATA FILE

330 OPEN 2,8,5,n0:n+C$+",S,W"

340 REM CHECK FOR PROBLEMS

350 INPUT#15,A$,B$,C$,D$:IF A$<>"00" THEN PRINT B$:ST0P

360 REM GET A DATUM FROM THE TAPE FILE

370 GET#1,A$

380 REM IF THE TAPE FILE IS DONE,

CLOSE THE READ AND WRITE FILES AND REPEAT

390 IF (ST)=64 THEN CLOSE 1:CLOSE 2:G0T0 220

JtOO REM OTHERWISE BUILD THE DISK FILE

410 PRINT#2,A$;

420 GOTO 370 ©

Petbug
John Blackburn

London, UK

There is a bug in the machine language tape SAVE

routine which only applies to 32K machines. I first

discovered this when saving a self-relocating

program which automatically packs itself into the

top of memory. When loaded, it didn't run. It

turns out that the byte at $7FFF gets corrupted.

I spent a lot of time trying to find out what I

was doing wrong. Finally, I decided that there's

only one thing to do at a time like this. So I did it.

Jim replies, "The problem is at $FG08 to

$FC0B in 4.0 systems; the high bit of the tape write

address (in C7 and C8) is used as a flag to signal

end-of-write ... with the result that LDA $C8, BPL

WRITEBYTE drops through one byte early and

the byte at $7FFF gets confused with the checksum

byte."

So, if you're writing this sort of program, put

in a dummy byte at the end, so avoiding $7FFF.

I f you've got one and it gives trouble, set top-

of-memory to $7FFF before you load it (instead of

leaving it at $8000 as at power-up). Then save it

again the easy way. All yourSYS commands will be

one byte lower, but doubtless the screen will inform

you of the changes. ©

PET' MACHINE LANGUAGE GUIDE
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• input and output routines.

• i ixed [mint. floating point,

.ind Ascm number diversion
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• Built-in arithmetic functions.

• \'i <jgr<)Mimiii<| mils .Hid suyijO

lions.

•Many sample program4.

Whilu supply lasls:

Guides lot Old ROMS

only $5 00 Inc postage

New ROMS order below

If you are interested in or are already into machine language

programming on the PET. then this invaluable guide is lor

you More than 30 of the PET's built in routines arc fully

detailed so that thp reader can immediately put them to good

use.

Available for $6.95 * .75 postage Michigan residents please

include 4% state sales tax. VISA and Masterchafge cards

accepted give card number and expiration date Quantity

discounts are available.
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Discovering 
Tape File Names 
David R. Heise 
Chapel Hill, NC 
A PET BASIC program can open a data fil e on 
tape without kn owing the fil e name. The 
statement: 

OPEN 1,1 

causes the PET to search the tape and open the 
first fil e it encounters. 

The PET gets the fil e 's name, but the info rma­
tio n is not provided to the program. The fil e name 
is read from tape and stored in the tape buffer 
when the open statement is executed. It stays there 
un til an INPUT or GET sta tement is executed fo r 
the fil e. 

The program below d emonstrates a procedure 
for retriev ing the unknown file name a nd storing it 
in a BASIC strin g that can be used as desired. 

T he program itself a lso is of inte res t. It a uto­
maticall y transfers da ta fil es on a tape ove r to a 
disk, re taining the o riginal file names. (Names a re 
truncated to 16 characters if necessary since 16 is 
the max imum fo r disk fil e names.) The program 
continues transferring fil es until you p ress the 
STOP key . 
100 REM MAKE A STRING THE FIRST VARIABLE IN THE PROGRAM 
110 AA$=n" 
120 REM FIND OUT WERE IT IS DEFINED 
130 X=PEEK ('2) .256*PEEK ('3) 
1'0 REM REDEFINE IT SO IT REFERS 

TO CELLS IN FIRST TAPE BUFFER 
150 POKE X+3,127 : POKE X+~,2:POKE X+2,1 6 
160 : 
170 REM PAUSE FOR USER 
180 PRINT 
"PRESS A KEY WHEN READY TO TRANSFER TAPE FILES TO DISK" 

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

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

CLOSE THE READ AND WRITE FILES AND REPEAT 
390 IF (ST) =6' THEN CLOSE l:CLOSE 2:GOTO 220 
'00 REM OTHERWISE BUILD THE DISK FILE 
410 PRINT'2 ,A$i 
'20 GOTO 370 ~ 

Petlbug 
John Blackburn 

London, UK 
There is a bug in the machine language tape SA VE 
routine which on ly appl ies to 32 K mach ines. I first 
discovered this when saving a se lf-re locating 
program which auto matically pac ks itse lf into the 
top o f memory. When load ed, it didn 't r un. It 
turns out that the byte a t $71'1'1' ge ts cor rupted. 

I spent a lot of time trying to fin d out what I 
was doing wrong. Finally, I decided tha t there's 
only one thing to do at a time like this. So I did it. 

Jim replies, "The problem is at $1'(:08 to 
$ FCOB in 4.0 systems; the high bit of the tape write 
address (in C7 and C8) is used as a n ag to signal 
end-of-wri te ... with the result that LDA SC8, BPL 
WRITEBYTE drops through one byte earl y a nd 
the byte at S7 FFF gets confused with the checksum 
byte ." 

So, if you're writing th is so rt of program, put 
in a dumm y byte at the e nd, so avoiding $7FFF. 

If you've got one and it gives trouble, set top­
o f-m emory to $71'1'1' before you load it (instead of 
leav ing it at $8000 as at power-up). Then save it 
again the easy way. All your SYS comma nds wi ll be 
one byte lower, but doubtless the screen will inform 
you of the changes. ~ 
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Review:

Machine

Language

Utility-Pac

(PET ROM)
Competitive Software

21650 Maple Glen Drive

Edwardsburg, Mi 49112

$79.95

Harvey B. Herman

Greensboro, NC
PETs with version 2.0 (upgrade) and version 4.0

ROMs have a built-in machine language monitor.

It, however, is fairly primitive and many people

have felt the need for enhancement. User's groups

have distributed a program by Jim Butterfield

(among others) called Supermon. The program

adds about seven more commands (e.g. disassemble

and hunt) to the original monitor. It must be

loaded from tape, a time consuming procedure, if

one is sans disk. Furthermore, it takes up valuable

RAM space. Plugging in the 4K ROM from Com

petitive Software (specify 2.0 or 4.0 ROM and

$9000 or $A000 as a starting location) gives an

additional 34 commands and no waiting for tape to

load. I was impressed with all they were able to Fit

into a 4K ROM.

There was no trouble installing the ROM

($A000 in my version) as the instructions are quite

explicit. A simple SYS call enables and jumps to the

monitor. I tried a representative sample of the

commands listed below and they all worked. A few

act exactly like Supermon, but I said the ROM

includes many additional commands. It really is

convenient to have the routines always at the

ready, especially if you don't have a disk. Even if

you do there are extra disk support commands

(like the wedge) which the company has Fitted into

the remaining free space on the ROM, after the

monitor. I think the Utility-Pac ROM should be

seriously considered by PET machine language

hackers who have the need for a comprehensive

monitor.

COMMODORE MONITOR COMMflNDS

.G GO RUN

.L LOfiD FROM TflPE

. M MEMORY DISPLflV

.R REGISTER DISPLRV

.S SRVE TO TfiPE OR DISK

.X EXIT TO BfiSIC

MRCHINE LflNGUfiGE UTILITV-PflC 1.2R COMMflNBS

.fl SIMPLE flSSEMBLER

.B BRERK SET

.C C0MPRRE MEMORV

.D BISflSSEMBLER

.F FflST TVPE

.H HUNT MEMORV

.1 INTEGRflTE MEMORV

.N NEW L0CRTER

.Q QUICK TRRCE

.T TRRNSFER MEMORY

.W WRLK CODE

.P PRINTER MODE ON

.0 PRINTER MODE OFF

.V VIDEO SCREEN DUMP TO PRINTER

.Z RELOCflTE

.* HEX TO DECIMflL C4 DIGIT HEX)

.# DECIMRL TO HEX <4 DIGIT HEX>

.> DECIMRL TO HEX & RSCII <2 DIGIT HEX)

.< HEX TO DECIMflL & flSCII C2 DIGIT HEX)

.t RSCII TO DECIMRL & HEX <2 DIGIT HEX)

.* RUTO REPERT ON OR OFF

.+ PLUS

.- MINUS

.8 JUMPS TO USER PROGRflM LOCRTION 1

. N CBRCKSLRSH) JUMPS TO USER FROGRRM LOCRTION 2

USE SHIFTED CHRRflCTERS FOR THE FOLLOWING COMMflNDS

■F FILL MEMORY
.fl RND

.0 OR

.E EXCLUSIVE OR

.C l'S COMPLIMENT

. I INVERSE +/-

■N NO COMPflRE TO HEX

.V ENHRNCED VIDEO SCREEN DUMP TO PRINTER

.fl MEMORV TEST

Additional Commands from BASIC

REV PRINT: Lists programs to printer in UPPER AND

LOWER CASE

DOS: Allows easy WEDGE commands to operate disk system

SCREEN DUMP: Dumps screen to printer automatically

ENHANCED SCREEN DUMP: Dumps enhanced Video

Image to printer!

RE-NEW: Restores program if you accidentally wipe it out

AUTO-CURSOR: Allows automatic repeating of all keys

DISK APPEND: Allows merging of disk files

REV SCREEN: Reverses display on screen

DISPLAY: Displays memory locations in operation ®

GIVE YOUR COMMODORE PET/CBM RS232 COMMUNICATIONS CAPABILITIES

1 TE300 (Prog-am and cable) S15O

TTL level RS232 Terminal Emulator, upper/lowercase, escape, delete, and split

communications speeds. 50-600 baud receive, 50-2400 baud transmit

2 TE300-FTC (Program and cablel S22O

same as TE30D plusextended file transfer capabilities i.e. send files from PET disk

tocomputerandback

3 BS232 Printer (Program and cable! S 75

print any sequential or WordPro file: up to4H00 baud

4 RS232 Program Printer IPrngram and cable) S 75

format and print BASIC programs, up to4aOD baud

5 TTL-RS232C [Hardware interface! S1OO

convert TTL level signals to RS232C levels

6 PET-SELECTRIC Printer [Program and cable! S125

same as RS232 Printer plus ASCII to EBCDIC conversions, also auto-underscore;

134 5 baud; requires item 5

7 PET-SELECTRIC Program Printer (Program and cable) $125

same as RS232 Program Printer-plus ASCII to EBCDIC conversions, 134.5 baud;

require5 item 5

N.B all programs come on diskettes

PH.D. Associates Inc. 107 Fordwich Cres.

Reidale, One. M9W2TB Canada (416)742-6425
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Review: 

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

PETs with ve rsion 2.0 (upgrade) and version 4.0 
ROMs have a bui lt-in machine language monitor. 
It, however, is fairly primitive and many people 
have felt the need for enhancement. Use r's groups 
have di stribu ted a program by Jim Butter fi eld 
(among others) called Supermon. The program 
adds about seven more commands (e.g. di sassemble 
and hunt) to the original monitor. It must be 
loaded from tape, a time consuming procedure, if 
one is sans disk. Furthermore, it takes up valuable 
RAM space. Plugging in the 4 K ROM from Com­
petitive Software (specify 2.0 or 4.0 ROM and 
$9000 or $AOOO as a starting location) gives an 
additional 34 commands and no waiting for tape to 
load. I was impressed with all they were able to fit 
into a 4 K RO M. 

There was no trouble installing the ROM 
($AOOO in my ve rsion) as the instructio ns are quite 
explicit. A simple SYS ca ll enables and jumps to the 
monito r. I tried a representative sample of the 
commands listed below and they all wo rked. A few 
act exactly like Supermon, but I said the ROM 
includes many additional commands. It reall y is 
convenient to have the routines always a t the 
read y, especiall y if you don 't have a di sk. Even if 
yo u do the re a re extra disk support commands 
(like the wedge) wh ich the company has fitted into 
the remaining free space on the ROM , after the 
monitor. I think the Utility-Pac ROM should be 
se riously cons idered by PET machine language 
hackers who ha ve the need for a comprehensive 
Illonitor. 
COMMODORE MON ITOR Cot1t1ANDS 

.G GO RUN 

.L LOAD FROM TAPE 

. M MEMORY D I SPLA~' 

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

MACHINE LANGUAGE UTILITY-PAC 1.2R COMMA~DS 

.A SIMPLE ASSEMBLER 
· B BREAK SET 
.C COMPARE MEMORY 
• D DI SASSEMBLER 
· F FAST TYPE 
• H HUNT MEMORY 
.1 INTEGRATE MEMORY 
• N NEW LOCATER 
• Q QUICK TRACE 
• T TRANSFER MEMORY 
· W WALK CODE 
.P PRINTER MODE ON 
.0 PRINTER MODE OFF 
.V VIDEO SCREEN DUMP TO PRINTER 
.2 RELOCATE 
.$ HEX TO DECIMAL (4 DIGIT HEX) 
.# DECIMAL TO HEX (4 DIGIT HEX) 
. ) DECIMAL TO HEX & ASCII (2 DIGIT HEX ) 
. < HEX TO DECIMAL & ASCII (2 DIGIT HEX ) 
· t ASCII TO DECIMAL & HEX (2 DIGIT HEX) 
•• AUTO REPEAT ON OR OFF 
• + PLUS 
• MINUS 
.~ JUMPS TO USER PROGRAM LOCATION 1 
,\ (BACKSLASH ) JUMPS TO USER PROGRAM LOCATION 2 

USE SHIFTED CHARACTERS FOR THE FOLLOWING COMMANDS 

• F FILL MEMORY 
.A AND 
.0 OR 
• E EXCLUS I liE OR 
.C I 'S COMPLIMENT 
• I INVERSE +1-
.N NO COMPARE TO HEX 
.V ENHANCED VIDEO SCREEN DUMP TO PRINTER 
• M MEMORY TEST 

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

GIVE YOUR COMMODORE PETICBM RS232 COMMUNICATIONS CAPABIUTIES 

1 TE300 (Program and cable) .• 5150 
TTL level RS232 Terminal Emulator: upper/lowercase. escape. delete. aodsplit 
comrrunications speeds: 50-600 baud receive. 50-2400baud transmit 

2 TE300-FTC (Program and cable] ••••• .• •••.•• 5220 
same as TE300 pluselltended file transfercapabilitiEls i.e. send files from PET disk 
to computer and back 

3 RS232 Printer [Program and cable) 
print any sequential or WordPro file : up to 4800 baud 

4 RS232 Program Printer (Program and cable) 
format sod print BASIC programs: up to 4800 baud 

5 TIL-RS232C (Hardware Interface! 
convert TIL level signals to RS232C levels 

. 5 75 

..... 5 75 

..... 5100 

6 PET-SELECTRIC Printer (Program and cable! ••. . . 5125 
same as RS232 Printer plus ASCII to EBCDIC conversIons. also auto-underscore: 
134.5 baud: requires item 5 

7 PET-SELE CTRIC Program Printer (Program and cable! . . .... 5125 
same as RS232 Program Printer plus ASCII to EBCDIC conversions: 134.5 baud: 
reQUIres item 5 

N.B . all programs come on diskettes 

PH.D. As.oeiates Ine. 107 For-dwie hCre •. 
Re.dlle, Ont_ M!JW 2T6 Canada 14161742-6425 
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The Single

Board 6502
Eric Rehnke

KIM Is Dead!!!

Long Live KIM!!!

A few minutes ago, I confirmed the rumor that

Commodore is no longer producing the KIM-1.

The person I spoke with at Commodore didn't

offer any reason for the decision so one must

assume that other high priority projects like VIC

and PET needed the production capacity and

resources that were being allocated to support

KIM.

While I can fully understand this move, that

doesn't make it easier to accept. I cut my computer

eye teeth on KIM and still use this remarkable

system for all of my work (my Apple and PET are

gone now). Of all the 6502 single board computers,

KIM still is the favorite CPU in my disk based

system.

If you feel about KIM as I do, please bow your

head and observe a moment or two of silence.

New Chips From MOS Technology

In my last column I mentioned some of the recent

developments in the 6500 family coming from

Rockwell. Since they were of the single chip com

puter variety, they were probably of limited interest

to most of you hobbyists and designers of small

quantity custom systems.

Well, if you're done crying in your soymilk, I

have some good news for you. It seems that the

folks at MOS Technology have also been busy with

some developments of their own to enhance the

6500 family. Three new members of the family, a

new CPU, and two I/O ports, are being introduced

(or will be introduced shortly). The new CPU is

designated the 6508 and features a built-in 8 bit

I/O port, 256 bytes of RAM as well as the 16 address

and 8 data lines necessary for full 64K expansion.

The 6508 has been designed for multiprocessing

as evidenced by the tri-state address bus and the

need for an external two-phase clock.

One of the new I/O ports is the 6523, which

contains three 8-bil I/O ports. These ports operate

in a similar fashion to those on the earlier 6530's.

That is, they have no automatic handshaking

capability and are used as simple I/O ports. Of

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

individually programmable.

The 6525 is the other new I/O port. It is

similar to the 6523 except that the 6525 has an

additional operating mode available giving it a

rather powerful capability. Depending on the

mode selected, the 6525 can provide 24 individually

programmable I/O lines or 16 I/O lines, 2 handshake

lines and 5 priority interrupt inputs!!! How's that for

capability? And the priority interrupt operation is

fully automatic.

The only thing that disappointed me about

these new chips was the lack of a hardware interval

timer. I would be willing to give up some of the

addressing space (who uses 65K of memory in a

small controller anyway?) or even 50 or so bytes of

RAM to have an interval timer in the CPU chip.

(Maybe I'd better quit crying in my soymilk.)

Anyway, here are the pinouts for the new

devices:
6508

02 IN

R/W

DB>

DBi

DBi

DBi

DB.

DB,

DBi

DB)

Po

p.

P2

P*

P7

Ais

Ah

If I get a chance to play with some of these devices

in the near future, perhaps I'll present some

simple circuits.

Another significant bit of information I'm

sure you'll be interested in is the fact thai MOS

Technology is working on a CMOS version of the

6502 and is planning to introduce a complete

family of CMOS microprocessor devices. The

factory is fairly tight-lipped aboutjust what sort of

devices will be included in their CMOS line, but

said it would be a complete family. (To me, that

means CPU, I/O, RAM and ROM/EPROM.) Oh

well... time will tell.

Get more information on the 6508. 6523, and

RES

0i IN

IRQ
AEC

VDD

Ao

Ai

A*

As

A,

A.

A6

A-

Ai

A9

Aio

An

Al2

Al3

VSS

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

40

39

38

37

36

35

34

33

32

31

30

29

28

27

26

25

24

23

22

21
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The Single 
Board 6502 
Eric Rehnke 
KIM Is Dead!!! 
Long LIve KIM!!! 
A few minutes ago, I confirmed the rumor that 
Commodore is no longer producing the KIM-I. 
T he person I spoke with at Commodore didn 't 
offer any reason fo r the decision so one must 
ass ume that other high priori ty projects like VIC 
and PET needed the production capacity and 
resources that were being allocated to support 
KIM. 

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

If you fee l about KIM as I do, please bow your 
head and obse rve a moment or two of si lence. 

New Chips From MOS Technology 
In my last column I mentioned some of the recent 
developments in the 6500 fami ly coming from 
Rockwell. Since they were o f the single chip com­
puter variety, they were probably of limited inte rest 
to most of you hobbyists and designers of small 
quantity custo m systems. 

Well, if yo u're done crying in your soymilk, I 
have some good news for you. It seems that the 
folks at MOS Technology have also been busy with 
some developments of their own to enhance the 
6500 famil y. Three new members of the fam il y, a 
new CPU, and two 110 ports, are being introduced 
(or will be introduced shortly). T he new CPU is 
designated the 6508 and fea tures a built-in 8 bit 
110 port, 256 bytes of RAM as well as the 16 address 
and 8 data lines necessar y for fu 1l 64K expansion. 
T he 6508 has been designed for multiprocessing 
as evidenced by the tri-state add ress bus and the 
need for an external two-phase clock. 

One of the new 110 ports is the 6523, wh ich 
contains three 8-bit 110 ports. These ports operate 
in a similar fashion to those on the ea rlier 6530's. 
That is, they have no automatic handshak ing 
capability and a re used as simple I/O pons. Of 

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

The 6525 is the other new I/O po rt. It is 
similar to the 6523 except that the 6525 has an 
add itional ope rating mode ava ilable giving it a 
rather powerful capability. Depending on the 
mode selected, the 6525 can provide 24 individually 
programmable 110 lines 0'1" 16 110 lines, 2 handshake 
li nes and 5 priority intermpt inputs lll How's that for 
capabili ty? And the priority interrupt operation is 
fully auto matic. 

T he only thing that d isappointed me about 
these new chips was the lack of a hardwa re interval 
timer. I would be willing to give up some o f the 
addressing space (who uses 65K of memory in a 
small controller anyway?) or even 50 or so bytes of 
RAM to have an interva l timer in the CPU chip. 
(Maybe I'd better quit crying in my soymilk. ) 

Anyway, here are the pinouts fo r the new 
devices: 

RES 
121, IN 
IRQ 
AEC 
VDD 
A, 
A, 
A, 
A, 
A. 
A, 
A, 
A, 
A. 
A. 
A" 
A" 
A" 
A" 
VSS 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

6508 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 

I2I.IN 
RIW 
DB, 
DB, 
DB, 
DB , 
DB, 
DB, 
DB, 
DB, 
p, 
p, 
p, 
p , 
p. 
p, 
p, 
p, 
A" 
A .. 

I f I get a chance to p lay with some of these devices 
in the nea r future, perhaps I'll present some 
simple circuits. 

Another significant bit of information I'm 
sure you'll be interested in is the fact that MOS 
T echnology is working on a CMOS version of the 
6502 and is planning to introduce a com plete 
family of CMOS microprocessor devices. T he 
factory is fa irly light-li pped about just what sort of 
dev ices will be included in their CMOS line, but 
said it would be a complete famil y. (To me, that 
means CPU , I/O, RAM and ROM/EPRO M.) O h 
well ... time will tell . 

Get more info rmation on the 6508, 6523, and 



AIM 65
P/N QTY1-9

A65-1 AIM-65 w/1K RAM $399

A65-4 AIM w/4K RAM $439

A65-A Assembler ROM $ B5

A65-B BASIC ROMS S100

A65-PL PL/65 ROMS S125
A65-F FORTH ROMS .. - S150

SPECIALS

A65-4AB AIM-65 w/4K RAM, Assembler & BASIC S599

A65-4B AfM-65 w/4K RAM, BASIC $529

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

PRS3 + 5V at 3A, + 24V al 1A w/mlg hardware, cord, etc

PRS4 + 5V al 2A. + 24V at .5A w/mlg hardware, cord, elc

PRS5 + 5V at 2A. + 24V at ,5A, ± 12V to ± 15V al .4A

PRS6 + 5V at 3A, + 24V al .5A, + 12V at 2A.

From The Enclosure's Group

ENC1 AIM-65 case

ENC1A AIM-65 case w/space (or one expansion bd

Cases With Power Supplies (for ENC1A Add $5)

ENC3 ENCI W/PRS3 mounted inside

ENC4 ENCI W/PRS4 mounted inside

ENC5 ENC1 w/PRS5 mounted inside

ENC6 ENC1 w/PRS6 mounted inside

From Optimal Technology

ADCi A/D eight channels, D/A 2 channels, requires ± 12V

to ± 15V at 100 MA &2-I/O Ports from AIM-6522 S126

w/Cable lor AIM-65 S150

From The Computerist

MCP1 Mother Plus™ Dual 44 pin mother card & card cage, fully

buffered, 5 expansion slots underneath the AIM $150

MEB1-2 DRAM Plus™ 32K RAM, 16K PROM sockets, 2-6522 I/O chip

and programmer for 5V EPROMS 16K RAM $325

32K RAM $395

PTC1 Proto Plus II™ Prototype card same size as KtM-1, MEBi-2,

VIB1 (Bare Bd $60) assembled $ 75

VIB1 Video Plus™ bd with 123 char, 128 user char, up to 4K
display RAM. light pen and ASCII keybd interface S325

CBL1 CABLEtorMEB1-2.VIB1.PTCt S 25

E 75

E 60

S 75

S 85

S 45

S 50

$125

$110

S125

$135

From h

DAC3

FDC3

MCP3

MEB3-S

PIO3

VIB3

PTC3

MPS3

From Seawell Microsystems

MCP2 Little Buttered Mother™ Single 44 pin (KIM-4 style) mother

card. Has on bd 5V regulator for AIM-65, 4 expansion slots.

Routes A&E signals lo duplicates on sides with 4K RAM $199

MEB2 SEA 16™ 16K static RAM bd takes 2114L with regulators and

address switches $250
MEB2-3 CMOS RAM, realtime clock, EPROM bd. up to 8K RAM.

16K EPROM. (wMk CMOS, 7K NMOS) S395

PGR2 Programmer for 5V EPROMS with ROM firmware, regulators.

low force sockets, up to 8 EPROMS simultaneously, can

execute after programming $299

PIO2 Parallel I/O bd with 4-6522'S $260

PTC2 Proio'Blank™ Prototype card that fits MCP2 $ 49

PTC2A Proto/Pop™ with regulator, decoders, switches $ 99

FDC2 Floppy disk controller bd & DOS, up lo four 8" drives, double

sided, double density (DD/DS) $425

SBC2 SBC/CPU card. 9K RAM, 18K EPROM, 3 serial ports. 1

parallel port, audio tape interface . $495

From Micro Technology Unlimited (MTU)

BbitDACbd $ 49
Floppy disk controller bd & DOS. up to four 8' drives, double

sided, double density. 16K DRAM. Bool PROM $595

Card file w/4 slot expansion mother bd w/keybd brackets S 85

Banker Board™, low power. 32K DRAM $450

24K PROM. 4-8 bit I/O ports w/RS-232 port to4800 bps. PROM

Programmer. , . S295

8K DRAM bd. low power, w/composite video out in 200 lines

CBL3

320 dotnine formal

Prototype Bdw/regulators

AIM-65 Power Supply w712V for MTU Bds, can drive

one8" diskdrive.

Cable lor MEB3-2. VIB3, FDC3

S240

$ 42

$ 65

$ 25

All MTU Software Available For These Products

Miscellaneous

TPT3 Approved Thermal Paper Tape. 3/165' rolls

MEM6 6'2114 RAM Chips

CAS1 Audio Cassette Recorder

CASl-1 CAS1 w/cable , .

2716 16K5V EPROM

2532 32K5V EPROM

A65-P Printer . .

A65-DM Display Module-DL1416

FDD8 QUME Data Trak 8, DD/DS Disk Drive/up to 1 Megabyte S650

FD8C-1 Cable set for 1 drive w/AC cord $ 50

FD8C-2 Cable set lor 2 drives w/AC cords S 65

MON1 9' composite video monitor w/80 char line resolution.

Requires 12V DC only at .8A $125

$7.50

$ 45

S 40

S 65

$ 10

S 35

S 70

S 30

All AIM-65 Spare Paris Are Available

All "Microflex" Products Available

COMING SOON!

AIM-65/40 W/32K RAM- $1995

ASSEMBLED & TESTED SYSTEMS

We have been specializing in assembled and tested systems made from the above items for over 2

years. Normally, the price will be the total of the items, plus $5 for handling; shipping is extra on all

COD's or invoiced orders. Please call or write for exact prices or if questions arise. Six month war

ranty on all systems.

Mail Check or Money Order to:

Higher quantities quoted upon request, COD's accepted, ship

ping will be added. Add $5 for shipping, insurance, and handling

on prepaid orders. Minnesota residents add 4% sales tax.

Prices subject to change without notice.

April 1, 1981

Educational Computer Division

EXCERT INCORPORATED

SALES

SERVICE

INSTALLATION

CONSULTING

P.O Box 8600

White Bear Lake, MN 55110

(612)426-4114

- AIM 65 -
PIN 
ASS·' 
A65·4 
A65·A 
A6S·S 
A65-PL 
A65-F 

SPECIALS 

A1M-65 wi! K RAM 
AIM w14K RAM 
Assembler ROM 
BASIC ROMS 
PU65 ROMS 
FORTH ROMS 

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

OTY 1·9 
5399 
$439 
5 85 
S100 
$125 
S150 

. $599 

A65·4B AIM·55 wf4K RAM, BASIC ...... . ........ . .. . 5529 

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

PAS3 +5VaI3A, +24VallAwfmlghardwale.cord,elc 
PAS4 + 5V al 2A, + 24Vat .SA w/mtg hardware, cord, elc 
PASS +5Val2A. + 24Va1.SA, ± 12Vto:;!: 15Yat.4A 
PAS6 +SVat3A. + 24Val .SA. + 12Vat2A 

From The Enclosure's Group 
ENG! AlM-65 case 
ENCIA AIM-65 case wlspace lor one expansion bd 

Cases With Power Supplies (for ENC1A Add $5) 
ENC3 ENG! w/PAS3 mounted inside 
ENC4 ENG! w/PA$4 mounted inside 
ENCS ENG! wlPAS5 mounted inside 
ENC6 ENCI w/PRSS mounled inside 

From Optimal Technology 
ADCl AID eight channels, D/A 2 channels. requires ± 12V 

5 75 
5 60 
5 75 
5 85 

5 45 
5 50 

$125 
$110 
$125 
$135 

to ± 15Vat 100 MA & 2-1/0 Ports from AI M-6522 $126 
w/Cable lor AIM-S5 $150 

From The Computerist 
MCPl Molher PlusTt..1 Dual 44 pin mother card & card cage , fully 

buffered,S expansion slots underneath the AIM $150 
MESI-2 DRAM Plus™ 32K RAM, ISK PROM sockets, 2-6522110 chip 

and programmer lor 5V EPROMS 16K RAM $325 
32K RAM $395 

PTCI Prolo Plus IITM Prototype card same size as KIM-I, MESI-2, 
VIB I (Bare Bd S60) assembled $ 75 

VISI Video PluS™ bel with 128 char. 128 user char_ up to 4K 
d splay RAM. light pen and ASCII keybd interface $325 

CBll CABLE for MESI-2, VISI. PTCI $ 25 

From Seawell MlcroSyslems 
MCP2 lillie Bullered Mother™ SlOgle 44 pin (KIM-4 style) mother 

MES2 

card. Has on bd 5V regulator for AIM-65, 4 elCpansion slots. 
Roules A&E signalS to duplicates on sides with 4K RAM $199 
SEA 16™ 16K static RAM bd takes 21 I 4l with regulatOrS and 
address switches $250 

MEB2-3 CMOS RAM. realtime clock . EPROM bd, up to 8K RAM. 

PGR2 

PI02 
PTC2 
PTC2A 
FDC2 

SBC2 

16K EPROM.(w/lk CMOS, 7K NMOS) $395 
Programmer for 5V EPROMS with ROM firmware, regulators. 
low lorce sockets, up to S EPROMS simultaneously. can 
execute after programming $299 
Pa rallel 110 bd with 4-6522's $260 
Proto/Slank TM Prototype card that lits MCP2 $ 49 
Proto/PopTM with regulator. decode rs, switches $ 99 
Floppy disk controller bd & DOS. up to lour S" drives, double 
sided, double density (OOIDS) $425 
SSC/CPU card. 9K RAM. I SK EPROM, 3 serial porls. 1 
parallel pori, audio lape interlace $495 

From Micro Technology Unlimited (MTU) 
DAC3 S bit DAC bd $ 49 
FOC3 Floppy disk controller bel & DOS. up to lour S" drives, double 

sided. double density. 16K DRAM, Boot PROM $595 
Card file w/4 slot elCpansion molher bd wlkeybd brackets $ S5 
Banker Board™, tow power , 32K DRAM $450 
24K PROM, 4-8 billiO ports w/RS-232 port 10 4800 bps. PROM 
Programmer . $295 
SK DRAM bel. low power. w/composite video out in 200 lines 

MCP3 
MEB3-2 
PI03 

VIS3 

PTC3 
MPS3 

CBL3 

320 dotJline formal $240 
Prototype Bd w /regula lors $ 42 
AIM-65 Power Supply wl l 2V lor MTU Sds. can drive 
oneS" disk d rive, 
Cable lor MEB3-2. V183. FDC3 

5 65 
5 25 

All MTU Software Available For These Products 

Miscellaneous 
TPT3 App roved Thermal Paper Tape, 31165' rolls $7_50 
MEM6 61211 4 RAM Chips $ 45 
CASI Audio Gasselle Recorder $ 40 
CASt -1 CASI wlcable $ 65 
2716 16K 5V EPROM $ 10 
2532 32K 5V EPROM S 35 
A65-P Prinler S 70 
A6S-DM Display Module-Dll416 $ 30 
FODS OUME Data Trak S, OOIDS Disk Drive/up to 1 Megabyte $650 
FDaC-l Cable set for 1 drive w/AC cord $ 50 
FDSC-2 Cable set fot 2 drives w/AC cords $ 65 
MONt g" composite video moniior w/SO char line resolution . 

ReqUires 12V DC only at .SA $125 

All AIM-65 Spare Parts Are Available 
Ali " Mlcrotlex" Products Available 

COMING SOON! 
AIM·65/40 w/32K RAM· $1995 

ASSEMBLED & TESTED SYSTEMS 

We have been specializing in assembled and tested sys tems made from the above items for over 2 
years. Normally, the price will be the total of the items, plus $5 for handling ; shipping is ext ra on all 
COD 's or invoiced orders. Please ca ll or write for exact prices or if questions ari se. Six month war· 
ranty on all systems. 

Higher quant ities quoted upon request. COD's accepted, shi p-­
ping will be added, Add $5 for shipping, insurance, and handling 
on prepaid orders. Minnesota residents add 4 % sales tax. 
Prices subject to change withou t notice, 

Aprill,198t 

Mail Check or Money Order to: 

Educational Computer Division 
EXCERTINCORPORATED 

• SALES 
• SERVICE 

INSTALLATlON 
CONSULTING 

P.O Box 8600 
White Bear Lake, MN 5511 0 

(612) 426·4114 
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6523/6525

VSS

PAO

PA1

PA2

PA3

PA4

PA5

PA6

PA7

PBO

PB1

PB2

PB3

PB4

PB5

PB6

PB7

CS

WRITE

VDD

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

40

39

38

37

36

35

34

33

32

31

30

29

29

28

26

25

24

23

22

21

DB7

DB6

DB5

DB4

DB3

DB2

DB1

DBO

PC7

PC6

PC5

PC4

PC3

PC2

PCI

PCO

RSO

RSI

RS2

RST

6525 from MOS Technology, 950 Rittenhousc Rd.,

Norristown, PA 19403 (215) 666-7950.

Here's a list of some application notes that are

available from MOS Technology:

Applications

Brief# Title

Octal Bus Transceiver, Our

Equivalent Asynchronous

Two-Way Communicator,

TTL-CMOS Compatible

MPS 6525 Versus MC6821/8255

Handling The 'RDY' Line In

6500 CPU's

MPS6520 Versus MC6820/

MC6821

Dual Processor Configuration

With The MPS6508

6551 Versus 6850

Memory Expansion With The

6508

9 MPS 6508-An Active CPU

During Block DMA

11 MPS6508-Handling Vectored

Interrupts

12 MPS6525-A Two In One Deal

They can be obtained from MOS Technology (950

Rittenhouse Rd., Norristown, PA 19403)

Modem Update

Almost there ... but not quite. If you read my

column in the June/July 1980 issue of Compute II,

you are aware of my interest in modems. Quite

frankly, I have been searching for the "perfect"

modem. Here are my requirements.

1. Under $300.

2. Direct connection to phone line w/FCC approved

interface.

3. Has capability for autodial/autoanswer under

computer control.

4. Originate/Answer mode can be set by computer.

5. Communicates at 300 baud.

6. Interfaces easily with my computer (probably

through an RS232 port).

While at the 6th West Coast Computer Faire, I did

find one that met all the requirements except for

number 4. This modem is called the M icroconnec-

tion and is made by The Microperipheral Corp.

(2643 151st Place N.E., Redmond, WA 98052 206-

881-7544). The fact that the Originate/Answer

mode is only manually settable from a switch on

the front panel and not by the computer, takes it

off my list. (Editor's Note ... picky, picky. RCL) But

this doesn't mean you have to take it off your list.

The reason I want this feature is for a possible

automated store and forward system where another

computer calls my computer for a message for yet

another computer somewhere else. Wilhout the

ability of my computer to set the mode under

software control, someone would have to manually

set the switch to Answer while the system is waiting

for a call, or to Originate when the system is ready

to make a call to the other computer. If you don't

need this feature, then the Microconncction could

be considered for your application. (Editor's Note ...

Nozt> I understand. RCL)

Strangely enough, as I was writing this article,

the latest issue of Electronic Design (April 16,

1981) reached my desk. In it was an article on how

to build a 300 baud modem (with ALL my require

ments) from scratch using some preassembled

filter modules from Cermetek (1308 Borregas

Ave., Sunnyvale, CA 94086). These modules are

used in the D.C. Hayes Micromodem which is

available for the Apple II or the S-100 bus.

If it turns out that I can't find a commercially

available modem that meets all my requirements, I

may have to build it from scratch. My rule of

thumb on building things from scratch is — IF

IT'S AVAILABLE DON'T BUILD IT. If I figure

all the time involved in chasing around for parts

and the time it takes to actually build and debug

the project, I come out WAY ahead if I just spend

the extra bucks and let someone else do all the

hard work.

Come to think of it, I may be able to MODIFY

the Microconnection to suit my needs. Hmmmm....

Real Time Clock Subroutine

I wrote this subroutine a few years agojust as an

exercise and thought you might like to see it.

As opposed to the more conventional straight

line coding of real time clocks, this one uses a loop

to increment each value and check it against the

limit. Five zero page locations are required to hold

the time and they must be properly initialized

prior to use. Keep in mind that this is just a SUB

ROUTINE. The complete real time operating

system must be written which uses RTCLK as the

clock update routine.

Can you write one that is shorter?? If so, send

it in and it may be published. How about one that's

shorter AND faster?
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VSS 
PAO 
PAL 
PA2 
PA3 
PA4 
PA5 
PA6 
PA7 
PBO 
PBI 
PB2 
PB3 
PB4 
PB5 
PB6 
PB7 
CS 
WRITE 
VDD 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

6523/6525 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
29 
28 
26 
25 
24 
23 
22 
21 

DB7 
DB6 
DB5 
DB4 
DB3 
DB2 
OBI 
DBO 
PC7 
PC6 
PC5 
PC4 
PC3 
PC2 
PCI 
PCO 
RSO 
RSI 
RS2 
RST 

6525 from MOS T echnology, 950 Ritlenhouse Rd. , 
Norristown, PA 19403 (2 15) 666-7950. 

Here's a list of some applica tion notes that are 
available from MOS Technology: 
Applications 
Brief# 
I 

2 
3 

4 

5 

6 
7 

9 

Title 
Octal Bus Transceiver, Our 
Equivalent Asynchronous 
Two-Way Communicator, 
TTL-CMOS Compalible 
MPS 6525 Versus MC682118255 
HandlingThe 'RDY' Line In 
6500 CPU's 
MPS6520 Versus MC68201 
MC6821 
Dual Processor Configuration 
With The MPS6508 
6551 Versus 6850 
Memory Expansion With The 
6508 
MPS 6508-An Active CPU 
During Block DMA 

II MPS6508-Handling Vectored 
Interrupts 

12 MPS6525-A Two In One Deal 

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

Modem Update 
Almost there ... but not quite. If you read my 
colu mn in theJune/Ju ly 1980 issue o f Compute II , 
you a re aware of my interest in modems. Quite 
frankl y, I have been search ing for the "perfect" 
modem. Here are my requirements. 
1. Under $300. 
2. Direct connection to phone line w/FCC approved 
interface. 
3. Has capability for autodiallautoanswer under 
computer control. 
4. Originate/Answer mode can be set by computer. 
5. Communicates at 300 baud . 
6. Interfaces easily with my computer (probably 
through an RS232 port). 

Whi le at the 6th West Coast Computer Fa ire, I did 
find one that met all the requirements except for 
number 4. This modem is called the Microconnec­
tion and is made by The Microperipheral Corp. 
(2643 151 st Place N. E. , Redmond, W A 98052 206-
88 1-7544). The fact that the Originate/Answer 
mode is on ly manuall y settable from a switch on 
the front panel and not by the compute r, takes it 
off my list. (Editor's Note ... picky, jJicky. RCL) But 
this doesn't mean you have to take it off your list. 
T he reason I want this feature is for a possible 
automated store and forward system where another 
compute r calls my computer for a message fo r yet 
another computer somewhere else. Without the 
ability of my computer to set the mode under 
software control, sorneone would have to l11anually 
set the switch to Answer wh ile the system is wa iting 
for a ca ll , or to Originate when the system is ready 
to make a call to the other computer. [fyou don't 
need thi s fea ture, then the Microconnection could 
be considered fo r your application. (Editor's Note ... 
Now I understa.nd. RCL) 

Strangely enough, as I was writing th is article , 
the latest issue of Electron ic Design (Apri l 16, 
1981) reached my desk. I n it was an article on how 
to build a 300 baud modem (with ALL my require­
ments) from scratch using some preassembled 
filter modu les from Cermetek (1308 Borregas 
Ave., Sunnyvale, CA 94086). These mod ules are 
used in the D. C. Hayes Micromodem whic h is 
available for the Apple II orthe S-IOO bus. 

I f it turns out that I can' t find a commercia lly 
available modem that meets all my requ irements, I 
may have to build it from scratch. My rule of 
thumb on building things from scratch is - IF 
IT'S AVA ILABLE DON'T BUILD IT. If I figure 
a ll the time involved in chas ing around fo r parts 
and the time it takes to actuall y build and debug 
the project, I come out WAY ahead if I j ust spend 
the extra bucks and let someone else do all the 
hard work. 

Come to think o f it, I may be able to MODIFY 
the Microconnection to suit my needs. Hmmmm .... 

Real TIme Clock SubroutIne 
I wrote this subroutine a few yea rs ago just as an 
exercise and thought you might li ke to see it. 

As opposed to the more conventional straight 
line coding of real time clocks, th is one uses a loop 
to increment each value and check it against the 
li mit. Five zero page loca tions a re requi red to hold 
the time and they must be properly initialized 
prior to use . Keep in mind that this isjust a SUB­
RO UTINE. The complete real time o perating 
system must be written which uses RTCLK as the 
clock update routine. 

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

We also carry:

SYM-1 $22900

A1M-65W/1K 38900

AIM-65W/4K 43900

We also do custom

hardware and soft

ware for the 6502

microprocessor

PRICE: $13900

Call or write for

shipping charges

and our complete

catalog.

The VAK-1 was specifically designed for use with the KIM-1, SYM-1 and the AIM 65 Microcomputer Systems.

The VAK-1 uses the KIM-4* Bus Structure, because it is the only popular Multi-Sourced bus whose expansion

boards were designed specifically for the 6502 Microprocessor.

SPECIFICATIONS:

• Complete with rigid CARD-CAGE

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

• All IC's are in sockets

• Fully buffered address and data bus

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

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

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

regulators for use with an unregulated power supply.

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

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

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

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

RNB> ENTERPRISES
INCORPORATED

2951 W. Fairmount Avenue

Phoenix, AZ 85017

(602) 265-7564
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VAK-1 MOTHERBOARD 

We also carry: 

SYM-1 $22900 

AIM-65 w/1 K 38900 

AIM-65 w/4K 439" 

We also do custom 
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microprocessor 

PRICE: $139" 

Call or write for 
shipp ing charges 
and our complete 
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The VAK-1 was specifically designed for use with the KIM-1 , SYM-1 and the AIM 65 Microcomputer Systems. 
-The VAK-1 uses the KIM-4' Bus Structure, because it is the only popular Multi-Sourced bus whose expansion 
boards were designed specifically for the 6502 Microprocessor. 

SPECIFICATIONS: 

o Complete with rigid CARD-CAGE 

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

o All IC's are in sockets 

o Fully buffered address and data bus 

o Uses the KI M-4' Bus (both electrical Pin-out and card size) for expansion board slots 

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

o Designed for use with a Regulated Power Supply (such as our VAK-EPS) but has provisions for adding 
regulators for use with an unregulated power supply. 

o Provides separate jacks for one audio-cassette, TIY and Power Supply. 

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

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

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

j13>- E N ~ ~o ~p ~R ~T I, ~ E S 
2951 W. Fairmount Avenue 
Phoenix, AZ 85017 
(602) 265-7564 
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HDE ASSEMBLER-

LINE*

01-0005

01-0010

01-0015

01-0020

01-0025

01-0030

01-0035

01-0040

01-0043

01-0050

01-0055

01-0060

01-0065

01-0070

01-0075

01-0080

01-00135

01-0090

01-0095

01-0100

01-0105

01-0110

01-0115

01-0120

01-0125

01-0130

01-0135

01-0140

01-0145

01-0150

01-0155

01-0160

01-0165

01-0170

01-0175

01-0180

01-0185

01-0190

01-0195

01-0200

01-0205

01-0210

01-0215

01-0220
01-0225

01-0230

01-0235

01-0235

01-0235

01-0235

01-0235

01-0240

ERRORS ■

A DDR

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

OOEO

00E5

00E5

2000

2001

2003

2003

2004

2006

2008

200 A

200D

200F

2011

2013

2014

2016

2017

2017

2018

2019

201A

20IB

201C

0000

REV 2*2

OBJECT

F8

A 2

18

B5

69

95

DD

DO

A9

95

CA

10

60

99

24

60

60

15

END OF ASSEMBLY ■

JASM

04

EO

01

EO

17 20

07

00

EO

ED

201B

LABEL SOURCE PAGE 0001

56502 REALTIME CLOCK SUBROUTINE

SURITTEN BY E REHNKE 12,31*77

STHE IDEA COMES FROM BYTE MAG

SNOV# 77 P. 50. IT WAS CONVERTED

SFROM A 6800 PROGRAM JUST TO SEE

SHOW EASY IT BE TO DO.

S

STHIS ROUTINE IS SETUP TO USE

STHE HARDWARE FROM BYTE* NOV.77

SP. 72 AND CONSISTS OF THE 60 HZ.

SLINE FREQi DIVIDED DOWN AND

SPROPERLY CONDITIONED TO FORM A

sttl compatible is hz. clock which

SIS APPLIED TO THE INTERRUPT INPUT

SON KIM.

s

fTHE FOLLOWING ZPAGE CLOCK REGS

SMUST BE INITIALIZED TO THE

SCORRECT TIME PRIOR TO STARTING

STHE REAL TIME CLOCK.

STHEY ARE AS FOLLOWS!

S *00EO= DAYS COUNTER

S *OOE1- HOURS COUNTER

f *00E2= MINUTES COUNTER

S *00E3= SECONDS COUNTER

S *00E4- FRACTIONAL COUNTER

i

*«*E0

CLKREG *«*+5
t

*=*2000

CLOCK SED SUORK IN THE DECIMAL MODE

LDX **4 S INITIAL OFFSET

S

CKLDDP CLC

LDA CLKREQiX SOET THE TIME...

ADC #*1 SDO A DECIMAL INCREMENT...

8TA CLKREGyX SAND PUT IT BACK.

CMP TABLE.X SCHECK IT AGAINST THE LIMIT.

BNE RETURN SNOT YET? THEN LEAVE.

LDA **0 SIF SOi CLEAR THAT REGISTER.

STA CLKREGvX

DEX SIS IT TIME TO LEAVE?

BPL CKLOOP SNOT DONE» DO SOME MORE.
RETURN RTS SBACK TO MAIN LINE.

i

TABLE .BYTE *99f*24f*60»*A0f$15

FINISH .END

©
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HOE ASSEMBLER REV 2.2 

LINE. ADDR OBJECT 

01-0005 2000 
01 -0010 2000 
01 - 0015 2000 
01 - 0020 2 000 
01 - 0025 2000 
01-0030 2000 
01-0035 2000 
01-0040 2000 
0 1-004 5 2000 
01 - 0050 2000 
01 - 0055 2000 
01-0060 2000 
01-0065 2000 
01-0070 :1000 
0 1- 0075 2000 
01-0080 2 000 
01 - 00135 2000 
01 -0090 2000 
01-0095 2000 
01-0100 2000 
0 1-0105 200 0 
0 1- 0110 20 00 
01 - 0115 2000 
01 - 01 20 200 0 
01-0125 2 000 
()1-0130 2000 
()1 -0135 2000 
01-0140 2000 
01 - 0145 OOEO 
01-01 50 OOE5 
01 - 015 5 OOE5 
01-0160 2000 F8 
01-0165 200 1 A2 04 
01 - 0170 2003 
O:L - OI7S :~ ()()3 18 
01-0:L80 2 ()04 85 EO 
01-0 185 2006 69 01 
0 1-0190 200 8 95 EO 
01 - 0195 200A Of) 17 20 
01-0200 2 00[1 DO 07 
01 -0205 200F A9 00 
01-0210 20 11 95 EO 
0 1- 021 5 :?() 13 CA 
01 - 0220 20 14 10 ED 
01 -0225 2016 60 
01 -0230 2017 
01 - 0235 2017 99 
01 - 0235 2 0113 2 4 
01 - 023 5 20 19 60 
01 - 0235 20 1A 60 
01 - 0235 201 B 15 
01 - 024 0 2 01.C 

Er,RO RS = 0000 

END OF ASSEMBLY 201B 
:ASM 

LABEL SOURCE PAGE 000 1 

;6502 REALTIME CLOCK SUBROUTI NE 
; WRITTEN BY E REHNKE 12 .31. 77 
;THE IDEA CO MES FROM BYT E MAG 
; NOV. 77 P. 50 . I T WA S CONVERTED 
;FROM A 6800 PROGRAM JU ST TO SEE 
;HOW EASY IT BE TO DO. 

;THI S ROUTINE I S SE TUP TO USE 
;TH E HARDWARE FROM BYTE. NOV. 77 
; P. 72 AND CONSISTS OF THE 60 HZ . 
;LINE FREa. DIVIDED DOWN AND 
;PROPERLY CONDITIONED TO FORM A 
;TTL COMPATIBLE 15 HZ. CLOCK WH I CH 
; 15 AP PLI ED TO TH E I NTERRUPT I NPU T 
;O N KI M. 

;THE FOLLOWING ZPAGE CLOCK REGS 
;MU ST BE I NITIA LIZED TO THE 
;CORRECT TIME PRIOR TO STARTING 
;THE REAL TIME CLOCK. 
jTHEY ARE AS FOLLO WS: 

100EO= DAY S COUNTER 
IOOE1 = HOUR S CO UN TER 
IOOE2 = MI NU TE S COUNTER 
100E3= SECONDS COUNTER 
$OOE4= FRACTIONAL COUNT ER 

* =$EO 
CLKREG *=*+5 

*=$ 2000 
CLOCK SE D 

L1lX U4 

CKLOl1P CLC 
LDA CLKREG.X 
ADC 411 
STA CLKREG.X 
CMP TABLE. X 
BNE RET UF<N 
l.IlA U O 
STA CLKREG,X 
[l EX 
BP L CKLOIJP 

; WORK IN THE DECI MAL MO DE 
; I NITIAL OF FSET 

; GET TH E TIME •.• 
; DO A DECIMAL INCREMENT .•• 
;AND PUT IT BACK. 
;CHECK IT AG AI NST THE L1 MIT . 
; NOT YET? THEN LEAVE . 
;I F SO, CLEA R THAT REGI STE R. 

;19 IT TIME TO LEA VE? 
; NOT DO NE . DO SOME MIJRE. 

RETURN ;BACK TO MAIN LINE. RTS 

TABL E .BYTE $99,$ 24, $60,$60,$15 

FINIS H .END 
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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 41/2" 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 popularShugart 801 -R and compatible

devices.

The OEM single drive is $1195, 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:

—m. „
Box 523 PO Box 4:3

Medina. Ohio 44256 Audui.on Pn 19407
2 I 6- 725-4560 21 5-<>31 -905:

PLAINSMAN MICROSYSTEMS LONE STAR ELECTRONICS PERRY PERIPHERALS
Box 1712

Auburn. Ala 36830

800-^ 13-872'!

Box 488
Manchaci. Texas 78652

612-282-3570

PO Box 924

Miller Place. N Y 1 176*1

516-744-6462
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Aim User Input

And Output
Joel Swank

Rockaway, OR

AIM 65 is Rockwell's entry into the SBC (Single

Board Computer) market. It provides many

advanced features not usually found in inexpensive

systems. Among these is the capability for device

independent I/O. Along with this is the capability

for the user to add his own I/O device or devices.

The AIM user manual devotes three pages to this

feature. The information here is accurate but

insufficient. Since I have recently interfaced a disk

system to my AIM via the user I/O function, I have

had the opportunity to investigate this feature

thoroughly.

Whenever the AIM firmware receives a

command requiring input or output, it calls a

routine to determine which device to use. Two

routines are used for this purpose: WHEREI for

input and WHEREO for output. WHEREI and

WHEREO prompt the user for the device to be

used. The user enters a one character device code:

'P' for the printer, 'T' for tape, etc. The WHERE

routine then sets a flag in memory (INFLG or

OUTFLG). The selected device then becomes the

active input device (AID) or the active output

device (AOD). Subsequently the AIM input or

output routine checks INFLG or OUTFLG and

calls the appropriate input or output routine for

the chosen device. When the user chooses the 'U'

code an indirect jump is performed to a vector on

page one. There is a vector for user input and one

for user output. These vectors must be set to point

to the I/O drivers for the user device. The user

routine is called once from The WHERE subroutine

to perform initialization for the device and once

from the input or output routine for each character

to be processed. So that the user routines can

distinguish between a call for initialization and a

call for I/O the carry flag of the processor status

register is clear for a call for initialization and set

for a call for I/O. Also the output routine must pull

the character to be output from the stack. The user

routines return to the AIM monitor via an RTS

(ReTurn from Subroutine) instruction. The above

is all explained in the AIM manual. There are a

few other important considerations though.

The manual does not mention the fact that the

user routines must preserve the contents of the

registers. The input routine must preserve X and

Y, and the output routine must preserve X, Y, and
A. The AIM monitor provides two subroutines for

saving the X and Y registers on the stack, and

937H
937fl

937R
937R
937R

937fl

937C
937F

9382
9384

9387
9389
938B
938D

9390
9392

9395

9393

9399

9399

939R
939C

939E
93R1
93R4

93fi7

93R9

93R9

93flfl
93RD
93B0

93B2
93B5
93B6

93B9
93BC

93BF
93C1

93C3
93C3
93C3
93C3
93C3

93C3

93C5
93CS

93CB

93CE

9301

93D4

9304
93D7
93DR
930B

93DE
93E0
93E2
93E4

93E6
93E6

93E8
93EB

93EB
93EE
93F0
93F2

93F4
93F6
93F8
93FB

93FE
9401

9403
9405
9407

B01D
209EEB
20F797

003B
20E69R
H015
R900
91F8
201298

B017
20619B

20RCEB

60

68
C9FF
FOFR

209EEB
209B9B
20C799

90EC

48

20FEE8
2094E3
R924

20BCE9
68
2046ER

206198
4CR1E1

R90C
D0E6

B0 OF
209EEB
20279B

208E9B

20E69R

4C8D93

209EEB
20SE9B
DO
Bn

BD0401

C9D6
F004
C9D4

D018

R920
8D3DR4

205498
H900

8522
R006

B1F8
8523
201D98
4C9093

204899
9092

C90E
F08E
O0RO

;#****♦***********************%**+*#*****

;♦

;*
;♦

ENTR USER OUTPUT

.****************************************

USERO

OPENU

OPNBK
NOIER0

UBflCK
SKIPUO

BCS
JSR

JSR
BNE
JSR

LDY
LDR
STR
JSR

BCS
JSR

JSR
RTS

; OUTPUT

OUTCHP PLfl
CMP

BEQ
JSR
JSR
JSR
BCC

; ERROUT :

ERROUT

JRET

ftOPN

PHR

JSR
JSR
LOR

JSR
PLR
JSR

JSR
JMP

LDfl
BNE

OUTCHR

PHXY
OPNCHK
R0PN
FILEO
KNUHSEC
#0
<FCBPTR>

OPEN
ERROUT
ROLIN

PLXY

;CflRRY SET FOR OUTCHftP
;SRUE REGS
;IS FCB OPEN?
;YES, ERROR
;GET FILE NfiME
;CLEflR NUMBER OF SECTORS

;OPEN FILE

;RESTORE ZERO PflGE
;RESTORE REGS

ONE CHRRRCTER TO DISK

fttFF

SKIPUO
PHXY
POINTO
PUTCHR

UBflCK

;GET OUTPUT BYTE
;DELETE FF«

;SflUE REGS

;INIT PTRS
;SENO CHflPflCTER

PUT ERROR MESSRGE

LL
CK.ERO0

OUTflLL

NUMFl

ROLIN
COMIN

KOPFILE
ERROUT

;SRUE ERROR CODE

;RESET I/O FLfiGS
;DISPLRY ERROR

;DISPLRY 2flPDOS ERROR CODE

;IN HEX
;RESTORE ZERO PRGE
;BRCK TO MONITOR

;OPEN FILE ERROR

;*******♦*♦#********♦***♦****♦***********

;'♦
;*

;*
ENTR USER INPUT CRLL

.***********+**♦************♦+** *****♦*♦*

USER1 BCS
JSR
JSR

JSR
JSR

JMP

INCHR
PHXY

INITB
POINTI

FILEO

OPENU

; GET fl CHRRflCTER

INCHR JSR
JSR
TSX
LDR

CMP
BEQ
CMP

BNE

PHXY
POINTI

$0104,X
**D6
RSOP
#$D4
GET IT

; RSSEMBLER
RSOP

PL65U

GET IT

LDfl
STR

*' '

;CflRRY SET FOR INPUT
;SRUE REGS
;INIT HI ZERO PftGE

;INIT PTPS
;GET FILE NflME
;G0 OPEH

FROM DISK

;SRUE REGS
;INIT POINTERS

;WHERE CRLLED FROM?

ASSEMBLER OPEN CRLL?
;YES, GO GET NEXT FILE

;N0. JUST GET NEXT CHRR
fl NEW FILE

DIBUFF+5 ;MRRK END OF FILE NRME

ENTRY FOR

1 JSR
LDfl
STR
LDY

LDfl
STfl

JSR
JMP

JSR
BCC

CMP
BEQ
BNE

ROLOUT
tto
CURCHR

*DRIUE

PL65 .DFILE ROUTINE
;SRUE ZliRO PRGE

jCLERR BUFFER INDEX

(FCBPTR^Y ;RETRIEVE ORIUE# FROM FCB
DRUSflU

REOPEN
OPNBK

GETCHR
U8RCK

*END0FI
UBflCK
ERPOUT

;OPEN HEU FILE
;FINISH

;fi CHRRRCTER
;N0 ERROR

;END OF FILE?
;YES. CONTINUE
;N0. MUST BE ERROR
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Aim User Input 
And Output 
Joel Swank 
Rockaway, OR 
AIM 65 is Rockwell 's entry into the SBC (Single 
Board Computer) market. It provides many 
adva nced features not usuall y found in inexpensive 
systems. Among these is the capabi li ty for device 
independent 110. Along with this is the capability 
for the user to add his own I/O device or devices. 
The AIM user manual devotes three pages to th is 
featu re . The information here is accurate but 
insufficient. Since I have recently interfaced a d isk 
system to my AIM via the user 110 function, I have 
had the opportunity to investigate th is feature 
thoroughly. 

Whenever the AIM firmware receives a 
command requiring input or output, it calls a 
routine to determine which device to use. Two 
routines are used for th is purpose : WHEREI for 
inpu t and WHEREO for output. WHEREI and 
WHEREO prom pt the user for the dev ice to be 
used. The user enters a one character device code : 
'P' for the printer, 'T' for tape, etc. T he WHERE 
routine then sets a fl ag in memory (I FLG or 
OUTFLG). The selected device then becomes the 
active input device (AID) or the active output 
device (AOD). Subsequently the AIM in put or 
output routine checks INFLG or OUTFLG and 
calls the appropriate inpu t or output routine for 
the chosen device. When the use r chooses the 'U' 
code an indirect jump is performed to a vector on 
page one. There is a vector for user input and one 
for user output. These vectors must be set to pomt 
to the I/O drivers for the user device. T he user 
routine is ca lled once from The WHERE subroutine 
to perfo rm initialization fo r the device and once 
from the input or output routine for each characte r 
to be processed. So that the user routines can 
distinguish between a call for initialization and a 
call for 1/0 the carry nag of the processor status 
registe r is clear for a call for initializatio n and set 
for a call for I/O . Also the output routine must pull 
the character to be output from the stack. The user 
routines return to the AIM monitor via an RTS 
(ReTurn from Subroutine) instruction. T he above 
is all explained in the AIM manual. T here a re a 
few other important considerations though. 

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

937A 
937A 
937A 
937A 
937A 

937A BOlD 
937C 209EEB 
937F 2OF797 
9382 003B 
nB4 20E69A 
93B7 A015 
9389 A900 
9388 91F8 
9380 201298 
9390 B017 
9392 2061 98 
9395 20ACEB 
9398 60 

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

93A9 
93A9 4e 
93AA 20FEEB 
nAO 2094E3 
93BO A924 
93B2 20BCE9 
9385 68 
9386 2046EA 
nB9 206198 
938C 4CAIEI 

938F A9 0C 
93CI 00E6 

***** ••••••• ********************+******* 
• * ENTRY FOR USER OUTPUT • ****************************** •• *** •••• * 

USERO 8CS OUTCHR 
JSR PHXY 
JSR OPNCHK 
BME AOPH 
JSR FILEO 
LOY tNUMSEC 
LOA to 
STA (FCBPTR), Y 

OPEHU JSR OPEH 
OPHBK BCS ERROUT 
HOIERO JSR ROLIH 
UBACK JSR PLXY 
SKIPUO RTS 

; CARRY SE T FOR OUTCHAR 
; SAVE RE~S 
; I S FeB OPEN? 
; YES, ERROR 
;GET FILE NAME 
; CLEAR HU1BER OF SECTORS 

; OPEH FILE 

; RESTORE ZERO PAGE 
; RESTORE REGS 

OUTPUT OHE CHARACTER TO DISK 
OUTCHR PLA 

C~P UFF 
BEQ SKIPUQ 
JSR PHXY 
JSR POIHTO 
JSR PUTCHR 
8CC UBACK 

;GET OUTPUT BYT E 
;DELETE FFs 

; SAVE REGS 
; IHIT PTRS 
;SEND CHARACTER 

ERROUT , PUT ERROR MESSAGE 

ERROUT PHA 
JSR LL 
JSR CKEROO 
LOA ,"S " 
JSR OUTALL 
PLA 
JSR HUMA 

JRET JSR ROLIH 
JMP COMIH 

AOPH LOA MOPFILE 
BHE ERROUT 

; SAUE ERROR COOE 
:RESET 1/ 0 FLAGS 
; 0 I SPLAY ERROR 
:OISPLAY 2APDOS ERROR CODE 

; IH HEX 
; RESTORE ZERO PAGE 
; BACK TO MON ITOR 

; OPEH FILE ERROR 

93C3 BOOF USERI BCS IHCHR 
JSR PHXY 
JSR IHITB 
JSR POIHT! 
JSR FILEO 
JMP OPEHU 

; CARRY SET FOR IHPUT 
;SAVE REGS 93C5 209EEB 

nC8 202798 
93CB 208E98 
93CE 20E69A 
9301 4C8093 

n 04 
9304 209EEB 
9307 208E9B 
930A BA 
nOB B0 0401 
930E C906 
n EO F004 
93E2 C904 
93E4 0018 
93E6 
93E6 Ano 
93EB B030A4 
nE8 
93EB 20549B 
93EE A9 00 
93FO 8522 
93F2 A006 

~~~t Bm 
nF8 201098 
93FB 4C9093 

; IHIT HI ZERO PAGE 
; IHIT PTRS 
; GET FILE NAME 
; GO OPEN 

GET A CHARACTER FROM DISK 

IHCHR JSR PHXY 
JSR POINT! 
TSX 

; SAVE RtGS 
; INIT POINTERS 

; WHERE CALLED FROM? 
;ASSEMBLER OPEH CALL? 
; YES , GO GET NEXT FILE 

LOA SOl 04 , X 
CMP U06 
BEQASOP 
CMP UD4 
BNE GETIT ; NO , JUST GET HEXT CHAR 

· ASSE~BLER WANTS A NEW FILE 
ASOP LOA t ' , 

STA OIBUFF+5 ; MARK EUD OF FILE NAME 
EHTRY FOR PL65 .0FILE ROUTINE 

PL651N JSR ROLOUT ; SAVE ZERO PAGE 
LOA t o ; CLEAR BUFFER INDEX 
STA CURCHR 
LOY toRIUE 
LOA (FCBPTR ),Y ; RETR\ElJE oR IVE* FROM FCB 
STA DRUSAU 
JSR REOPEN 
JMP OPtlSK 

;OPEN NEW FILE 
;FINISH 

93FE 204899 GETIT JSR GETCHR 
9401 9092 ecc UBACK 

; A CHARACTER 
;NO ERROR 

9403 C90E 
9405 FOSE 
9407 oOAO 

CMP tENoOFI 
BEQ UBACK 
BHE ERROUT 

; EHD OF FILE? 
; YES , CllNT! NUE 
; NO, MUST BE ERROR 
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THE MTU FLOPPY DISK CONTROLLER WITH 16K RAM GIVES YOUR AIM-65 ION DRIVE POWER!

HARDWARE

• 16K 2 PORT RAM ONBOARD WITH WRITE PROTECT
• USES THE NEC-765 DISK CONTROLLER CHIP

• ROM BOOTSTRAP LOADER SPEEDS LOADING

• DMA OPERATION ALLOWS INTERRUPTS
• SUPPORTS 8 INCH DRIVES 1 OR 2 SIDED

• MAXIMUM STORAGE IS 4 MEGABYTES

• ANALOG PLL DATA SEPERATOR

SYSTEM FEATURES
• FORMAT UTILITY LOGS OUT DEFECTIVE SECTORS
• DISK/FILE COPY WITH WILDCARD SELECTION
• SYSTEM CUSTOMIZATION UTILITY

• VISIBLE MEMORY TERMINAL DRIVER PROVIDED

• INTERCHANGE CODOS SOFTWARE
AMONG KIM, SYM, AIM, PET SYSTEMS

• IN FIELD USE FOR OVER 6 MONTHS

CODOS SOFTWARE
• CODOS DISK OPERATING SOFTWARE

• 8K RAM RESIDENT ALLOWS UPGRADES

• FINDS AND LOADS 32K BYTES IN 3 SECONDS

• STARTUP FILE EXECUTES AT BOOT-UP

• COMMAND FILE EXECUTION FROM DISK

• DYNAMIC DISK STORAGE ALLOCATION
• DEVICE-INDEPENDENT I/O

• TRUE RANDOM ACCESS TO RECORD IN ONE ACCESS

• MONITOR WITH 29 BUILT-IN COMMANDS

• FULL ENGLISH ERROR MESSAGES

• FILE NAMES 12 CHARACTERS + EXTENSIONS

• FILE SIZE UP TO 1 MEGABYTE

• UPTO 247 FILES PER DISK DRIVE

• INDIVIDUAL WRITE PROTECT ON FILES

• WORKS WITH AIM EDITOR, ASSEMBLER,

BASIC AND MONITOR ROMS

• SUPERVISOR CALLS AVAILABLE TO USER PROGRAM

K-1013M Hardware Manual-$10, K-1013-3M CODOS manual-$25, K-1013-3D RAM/Disk controller with CODOS-S595. Floppy

drives, cables, power supply also available.

MASTERCARD & VISA accepted

WRITE OR CALL TODAY FOR OUR 48 PAGE FALL 1980 CATALOG DESCRIBING ALL MTU 6502 PRODUCTS, INCLUDING

320 BY 200 GRAPHICS, AIM GRAPHIC/TEXT PRINT SOFTWARE, BANK-SWITCHABLE RAM/ROM/I-O, AIM CARD FILE,

POWER SUPPLY AND MORE!

Micro Technology Unlimited • 2806 Hillsborough St. • P.O. Box 12106 • Raleigh, N.C. 27605 • (919)833-1458
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restoring them without affecting the A

register. These are PHXY and PLXY.

I found need to investigate these two

interesting subroutines when I tried to

enter PLXY via a JMP (Jump) instruc

tion instead of aJSR(Jump to Sub-

Routine) instruction. Whenever a

subroutine call is the last instruction of

another subroutine I usually enter it

with a JMP instruction instead of a JSR

followed by a RTS. This saves one byte

and normally works the same. This

does not work for PHXY or PLXY

because of the way they manipulate

the stack. When a subroutine is entered

via JSR, the return address is the last

two bytes on the stack. Anything that

the subroutine pushes on the stack

must be pulled off before it can return

properly. To get around this problem

PHXY and PLXY use a third subrou

tine called SWSTAK (SWap the

STAcK). SWSTAK swaps the 2 bytes

that are 2 locations back on the stack

with the 2 bytes that are 4 locations

back on the stack. So, PHXY pushes

the X and Y registers onto the stack

and calls SWSTAK. SWSTAK swaps

the X and Y bytes with the return

address for PHXY and then returns to

PHXY. PHXY then returns to its caller

with the X and Y register values next

on the stack. PLXY works just the

opposite. It first calls SWSTAK to

swap the saved X and Y registers with

its return address. It then pulls X and

Y off the stack and returns. If PLXY is

entered via a JMP instead of a JSR the

stack is not in the expected condition

and PLXY ends up returning to the

address contained in the saved X and

Y registers giving unpredictable

results. As long as they are used

properly, PHXY and PLXY can be

used by the user I/O routines to save

and restore the X and Y registers.

A problem I had with the output

routine is detecting the end of the

output stream. Some devices such as

tape and disk need to have a termina

tion or 'close' routine that is executed

after all output is complete. This

routine must write the last buffer or,

as in the case of disk, update the

directory. The AIM output routine

gives the user routine no indication of

when output is complete. There is no

consistant way to determine this from

the data itself. I solved this problem by

using one of the
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; PL65 .DFILE INTERFACE

'; PL65 DATA AREAS
•

PLDRIV

PLBUFT

=$0158

=S014B

; AIM ADDRESSES

DIBUFF

PHXY

=SA438

=$EB9E

ZAPDOS ADDRESSES

POINTI

PL65IN

FCBPTR

DRIVE

J

=$9B8E

=$93EB

=$F8

=6

*=?112

;F3 VECTOR

;

DFILE

DLUP

NODRV

JMP DFILE

*=$0FD0

JSR PHXY

LDX #6

LDA PLBUFF,X

STA DIBUFF,X

DEX

BPL DLUP

LDA #$20

PTA DIBUFF+6

JSR POINTI

LDA PLDRIV

CMP *$FE

BEQ NODRV

ROR A

ROR A

ROR A

LDY #DRIVE

STA (FCBPTR),

JMP PL65IN

.END

ERRORS= 0000

;PL65 SAVEA DRIVE NUMBER HERE

;PL65 SAVES FILE NAME HERE

;DISPLAY BUFFER

;SAVE X AND Y REGS

;POINT TO INPUT FCB

.-ENTRY FOR DFILE INTERFACE

;POINTER TO FCB

;OFFSET TO DRIVE f IN FCB

?

ISAVE REGS

;COPY FILE NAME TO DIBUFF

fMARK END OF NAME

;POINT TO INPUT FCB

;GET PL65 DRIVE

;ANY SPECIFIED?

;NO, SKIP

;SHIFT TO 2 HI BITS

Y ;AND SAVE IN FCB

;ENTER ZAPDOS

; TIMER BUG VERIFICATION PROGRAM

DI1024

RINT

COMIN

CUREAD

RED2

READ

SET

LUP

=SA497

=$A485

=$E1A1

=$FE83

=$E976

*=$200

JSR CUREAD

PHA

LDA #$FF

STA DI1024

BIT RINT

BPL LUP

JMP COMTN

BIT RINT

BPL LUP

PLA

JSR RED2

JMP READ

.END

ERRORS= 0000

;TIME X 1024

jTIME OUT

;RETURN TO MONITOR

;INPUT A CHARACTER

;ECHO A CHAR

;READ A CHAR

;SAVE IT

;255 X 1024

;START TIMER

;TIME UP ALREADY?

;NO, TRY Af^IN

;EXIT ON TIMER E^ROR

;TIME UP?

; NO, WAIT

(ECHO CHAR

!REPEAT

AIM user function keys to execute the routine to

close the output file. This means that I must

remember to push that key after each use of user

output. This is inconvenient but the only feasible

way to solve the problem.
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209EEB 
A206 
B04B01 
9038A4 
CA 
10F7 
A920 
803EM 
208E9B 
AD5801 
C9FE 
F007 
6/\ 
6A 
6/\ 
1\006 
91F8 
4CEB9 3 

2083FE 
48 
1\9 F F 
8D97A4 
2C85A4 
1003 
4CHE1 
2C8 SJ\4 
10FB 
68 
2076E9 
4COO02 

PL65 .DFILE INTERFACE 

PL65 DATA AREAS 

FLORI" =$0158 
PLBUFF =$014B 

AIM ADDRESSES 

OIBUFF =$A4 3 8 
PHXY =$EB9E 

Zl\POOS l\DDRESSES 

POINTI =$9B8E 
PL65IN =$93EB 
FCBPTR =$F8 
DRIVE =6 

*=$112 
, F3 VECTOR 

JMP OFILE 

*=$OFDO . 

;PL65 SAVEA DRIVE NUMBE'R HE RE 
;PL65 SAVES FILE NAME HE RE 

;DISPLAY BUFFER 
: SAVE X AND Y REGS 

;POINT TO INPUT FeB 
;ENTRY FOR DFILE INTERFACE 
,POINTER TO FCB 
;OFFSET TO DRIVE I IN FCB 

DFILE JSR PHXY J SAVE REGS 
LOX 16 

DLUP LDA PLBUFF,X ;COPY FILE NAME ,~ DIBUFF 
STA DIBUFF,X 
OEX 
BPL DLUP 
LOA '$20 
~TA nIBUFF+6 i Mll..RK END OF NAME 
,rSlt POINT! ; PO INT TO INPUT E'eR 
LOA PLORrv i GET PL6 S DRI VE 
eMF '$FE i ANY SPECIFIED? 
BEQ NOD~V i NO, SKIP 
ROR A 
ltOR 11. i S HIFT TO 2 HI BI TS 
ROR A 
LOY 'DRIVE 
STA (FCBPTR) ,Y; AND SAVE IN FeB 

NODRV JMP PL6 SIN ; ENTER ZAP DOS 
.END 

ERRORS= 0000 

TIMER BUG VERIFICATION PROGRAM 

OIl024 
RINT 
COMIN 
CUREAD 
RED2 

=$M97 
=$M85 
=$E1A1 
=$FE83 
=$E976 

*= $20 0 

READ JSR CUREAD 
PH. 

SET LOl\ ~$FF 
STA OIl024 
fl IT RINT 
BPL LUP 
J~P COMIN 

LUP BIT RINT 
BPL LUP 
PLA 
JSR RED2 
JMP RE}\D 
.END 

ERRORS= 0000 

;TUtE x 1024 
; TIME OUT 
i RETURN TO MONITOR 
i I NPUT A CHARACTER 
iECHO A CHA R 

iREAD A CHAR 
;SAVE IT 
,255 X 1 024 
iSTA'qT TIl1ER 
;TIME UP ALREADY? 
;NO, TRY AGAI N 
i EXIT ON THfER E'qROR 
;TIHE UP ? 
; NI", h'AIT 

;ECHO CHAR 
JREPEAT 

AIM user function keys to execute the rou tine to 
close the output fil e. This means that I must 
remember to push that key a fte r each use of ser 
output. This is inconvenient but the only feasible 
way to solve the problem. 
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An even greater problem is bow to handle end

of file on input. My disk routines detect end of file

and return a condition code, but there is no way to

tell the AIM routine that there is no more data.

Each different AIM program detects the end from

the data in its own way. The 'L' command uses a

zero length record; the editor uses two successive

CRs (carriage returns); the assembler uses a .END

statement followed by two CRs; BASIC uses a

CTL-Z. Another inconsistancy in the 'L' command

causes it to try to read 5 or 6 more characters from

the final zero length record than the 'D' command

wrote. The user input routine must compensate

for this and provide pad characters or the 'L'

command will not terminate properly. When the

KBD/TTY switch is in the TTY positionn, and

OUTFLG is set to 'U\ the AIM CRLF routine

inserts an LF(Line Feed) and a null (AIM uses hex

FF for a null) after each CR. On input AIM does

not expect these characters to be included. The 'L'

command will ignore the LFs and nulls when

inputting a line of data. The editor will ignore the

LFs but not the nulls. The null between the two

successive CRs that end the file cause the editor to

fail to recognize the end and continue to request

data. To solve this problem, the nulls must be

deleted from either the input stream or the output

stream. I chose to delete nulls from the output

stream because this saves disk storage space.

The assembler requires that the source file be

read twice, once for each pass. It is designed to

read the source file from tape. Before starting pass

1 it saves the name of the tape file at location $A7.

Before starting pass 2 it moves the name of the

tape file back to the name buffer ($A42E) and to

the display buffer ($A438). It then calls the tape

open routine. If the source is coming from the 'U'

device it moves the file name and then makes an

extra call to the user input routine. However it

does not indicate to the user input routine that the

call is to open a file and not to read another charac

ter. The only way I could find to detect the extra

call is to test the stack to see what page the call was

from. The assembler also makes an extra call to the

user input routine when it encounters a .FILE

statement. The .FILE statement is used to link

source files together so that programs too long for

the editor buffer may be assembled. When the

assembler encounters a .FILE statement it moves

the file name to the name buffer and display

buffer and makes a call to the user input routine.

Again the only way to distinguish this call from a

normal input call is by checking the stack. While

investigating the .FILE statement I found an

undocumented feature of the assembler. The

.END statement may also contain a file name. If it

does, then that file is used to start pass 2 instead of

the one saved at location $A7. This allows pass 2 to
start with a different file than pass I. Of what use is

6502 FORTH
» 6502 FORTH is a complete programming system

which contains an interpreter/compiler as well

as an assembler and editor.

> 6502 FORTH runs on a KIM-1 with a serial terminal.

(Terminal should be at least 64 chr. wide)

» All terminal I/O is funnelled through a jump table near

the beginning of the software and can easily be

changed to jump to user written I/O drivers.

6502 FORTH uses cassette for the system mass

storage device

Cassette read/write routines are built in (includes

Hypertape).

> 92 op-words are built into the standard vocabulary.

' Excellent machine language interface.

> 6502 FORTH as user extensible.

> 6502 FORTH is a true implementation of forth

according to the criteria set down by the forth

interest group.

Specialized vocabularies can be developed for specific

applications.

> 6502 FORTH resides in 8K of RAM starting at $2000

and can operate with as little as 4K of additional

contiguous RAM.

6502 FORTH PRICE LIST

KIM CASSETTE, USER MANUAL, AND

COMPLETE ANNOTATED SOURCE

LISTING $90.00

($2000 VERSION) PLUS S&H 4.00

USER MANUAL (CREDITABLE

TOWARDS SOFTWARE

PURCHASE) $15.00

PLUS S&H 1.50

SEND A S.A.S.E. FOR A FORTH

BIBLIOGRAPHY AND A COM
PLETE LIST OF 6502 SOFTWARE,

EPROM FIRMWARE (FOR KIM,

SUPERKIM, AIM, SYM, and

APPLE) AND 6502 DESIGN

CONSULTING SERVICES
AVAILABLE

Eric Rehnke

1067 Jadestone Lane
Corona, CA 91720

Now Available For

KIM, AIM, And SYM
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this feature? Sometimes it may be useful to have

the first file of a program contain only label defini

tions (= directives). Since these statements only

make entries in the symbol table and generate no

code it is not necessary to read them again for pass

2. This feature can be used to save time and printer

paper. You may have a file containing definitions

for all the AIM subroutine addresses that you use

for every program you write, but they still consume

no extra space in the source file or the program

listing. You can use the .END feature to omit the

definition file from pass 2, but remember to set the

program counter in the first file to be read in pass

2, instead of in the definitions file or assembly

errors may result.

So, the user input must detect the special open

calls by the assembler .FILE and .END statements,

and the start of pass 2. This can only be done by

checking the page of the calling routine. These

calls are made from pages $D4 and $D6. It must

also provide pad characters for the 'L' command.

The user output routine must delete all null

characters so that the editor can properly recognize

the end of the file on input. As an example I have

included listing 1 which is the user I/O interface

for my disk system. The disk routines are not

included. These routines work with all AIM com

mands that use the AID or AOD including 'L', 'D',

the editor, the assembler, BASIC, and PL/65.

PL/65 also has a linked file feature. It uses the

.TFILE statement to link tape files and the .DFILE

statement to link disk Files. The .TFILE statement

causes the tape open routine to be executed. The

.DFILE statement executes the disk open routine

through the user F3 key vector. This makes the

disk open interface much more straightforward

than the way the assembler does it. PL/65 stores the

file name at location $14B and the drive number at

location $158 before calling the F3 key routine.

Listing 2 is the routine needed to implement the

.DFILE statement.

Another consideration is console communica

tions. It may be necessary to request information

from the user during user I/O. For example, my

disk initialization routines prompt the user for the

name of the file to be used. Care must be taken

which AIM monitor subroutines are used at this

time. Some communicate with the keyboard and

display only, while others use the AID or AOD.

Normally the keyboard and display are the AID

and AOD so calling OUTPUT and OUTALL, for

example, give the same results. After the WHERE

subroutine is executed the AID or AOD has

changed. If the user output initialization calls
OUTALL instead of OUTPUT to display a charac

ter, it will end up calling itself. The results are

unpredictable. There are two ways to solve this

problem. Either be sure to call only keyboard/dis

play routines or change the AID or AOD to the

keyboard/display before attempting to communi

cate with the user, and restore the AID or AOD

after communications is complete.

You can make your programs device inde

pendent also. To make a program device inde

pendent, you must call the WHERE subroutines

before doing any I/O that is to be device independ

ent. The data must be read or written with subrou

tines that use the AID or AOD. Here again care

must be taken to use only AID and AOD subrou

tines and not the keyboard/display subroutines.
Calling a wrong .subroutine could cause part of the

data to end up on the display or the program could

hang up waiting for input from the keyboard.

Subroutine LL can be used to return the keyboard

and display to the AID and AOD. Even BASIC

programs can change the AID and AOD by calling

the WHERE subroutines with the USR function.

This will cause BASIC input or output to be redi

rected. Of course when using some devices such as

tape or disk there are close routines that must be

executed to terminate output. Routine DU12

($E511) does this for AIM tape output.

Another discovery that I made is that AIM's

6532 timer has the same bug as KIM's 6530 timer.

KIM's 6530 has a bug that causes it to ignore a start

command on the average of once every 256 starts.

I chose to use the 6532 because it has a maximum

interval of more than a quarter of a second, while

the 67522 timer can only time up to 65 miliseconds.

I was immediately suspicious of the 6532 when I

saw that it works exactly like the 6530 and that the

two chips have other similar features. So I wrote a

small program to prove the prescence of this bug.

Listing 3 is the result.

The 6530/32 timer, when not in use, is contin

uously counting down from $FF to 0 at the rate of

the CPU clock signal. The bug occurs when the

CPU trys to store a starting value in the counter

register just as the count is passing zero. When this

occurs the timer ignores the CPU. The result is an

immediate time out the first time the program

checks the timer. The routine in listing 3 proves

that the 6532 is guilty. It first reads a character

from the keyboard to get a random starting time

for the timer. It then starts the timer tor about a

quarter second and checks to see if there is an

immediate time out. If there is, it returns to the

monitor. If there is not an immediate lime out it

enters a loop and waits for the timer I o time out.

Then it echos the character and repeats the se

quence. If the timer is working correctly the

program can never end, unless the escape key is

used. It may take several hundred trys sometimes,

but this program will always eventually catch the

timer bug and return to the monitor.

This bug will cause occasional errors in my

disk system if not circumvented. The way to cir

cumvent this bug is to always use 2 successive stores
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this feature ? Sometimes it may be useful to have 
the first fil e of a program contain on ly label defini­
tions ( = directives). Since these statements only 
make entries in the symbol table and generate no 
code it is not necessary to read them again for pass 
2. This feature can be used to save time and p rinter 
paper. You may have a fil e containing definitions 
for all the AIM subroutine addresses that you use 
for every program you write, but they still consume 
no extra space in the source file or the program 
listing. You can use the .END feature to omit the 
definition fi le from pass 2, but remember to set the 
program counte r in the first fi le to be read in pass 
2, instead of in the definitions file or assembly 
erro rs may result. 

So, the user input must detect the special open 
ca lls by the assembler .FI LE and .END statements, 
and the start of pass 2. This can only be done by 
checking the page of the calling routine . T hese 
calls are made from pages $D4 and $D6. It must 
also provide pad characte rs fo r the 'L' command. 
The user output routine must delete all null 
characters so that the ed itor can properly recognize 
the end of the fil e on input. As an example I have 
included listing I which is the user 110 inte rface 
for my d isk system. T he disk routines a re not 
included. T hese routines work with all A I M com­
mands that use the AID or AOD including 'L', '0 ', 
the editor, the assembler, BASIC, and PU65. 

PU65 also has a linked file feature . It uses the 
.TFILE sta tement to link tape fil es and the .DFILE 
statement to link disk fil es. The .TFILE statement 
causes the tape open routine to be executed . The 
. DFILE statement executes the disk open routine 
through the user F3 key vector. This makes the 
disk open interface much more straigh tforward 
than the way the assembler does it. PU65 stores the 
fil e name at location $ 14B and the drive number at 
location $ 158 before calling the F3 key routine. 
Listing 2 is the routine needed to implement the 
.DFILE statement. 

Another conside ration is console communica­
tions. It may be necessary to request information 
from the user during user I/O . For example, my 
disk initiali zation routines prompt the user for the 
name o f the fil e to be used. Care must be ta ken 
which AIM monitor subroutines are used at this 
time. Some communicate with the keyboard and 
display only, while others use the AID or AOD. 
Normally the keyboard and display are the Al D 
and AOD so calling OUTPUT and OUT ALL, for 
example, give the same resul ts. Afte r the WHERE 
subroutine is execu ted the AID or AOD has 
changed. If the use r output initialization calls 
OUTALL instead of OUTPUT to display a charac­
te r , it will end up calling itself. The results are 
unpredictable. There are two ways to solve this . 
problem. Either be sure to call only keyboard/clis­
play routines or change the AID or AOD to the 

keyboard/display before attempting to communi­
cate with the use r, and resto re the AID o r AOD 
afte r communications is complete. 

You can make your programs de,' ice inde­
pendent also. To make a program device inde­
pendent, you must call the WH ERE subroutines 
before doing any I/O that is to be dev ice independ­
ent. The data must be read or wrillen with subrou­
tines that use the AID or AOD. Here agai n care 
must be taken to use on ly AID and AOD subrou­
tines and not the keyboa rd/display subroutines. 
Calling a wrong subro utine could cause part of the 
data to end up on the display or the progra m could 
hang up wa iting for input from the keyboard. 
Subroutine LL can be used to return the keyboard 
and disp lay to the AID and AOD. Even BASIC 
programs can change the AID and AOD by calling 
the WHERE subroutines with the USR fu nction. 
T his will cause BASIC input or output to be redi­
rected. Of course when using some devices such as 
tape or disk there are close routines th at must be 
execu ted to terminate o utput. Routi n<! DU 12 
($E5 1 J) does this for AI M tape ou tpu t. 

Another discovery that I made is that AIM 's 
6532 timer has the same bug as KIM's 6530 timer. 
KIM's 6530 has a bug that causes it to ignore a start 
command on the average o f o nce every 256 starts. 
I chose to use the 6532 because it has a max imum 
interval of more than a quarter of a second, while 
the 67522 timer can only time up to 65 miliseconds. 
I was immediately suspicious o f the 6532 when I 
saw that it works exactly like the 6530 and that the 
two chips have othe r similar feaLUres. So I wrote a 
small program to prove the prescence o f this bug . 
Listing 3 is the resu lt. 

T he 6530/32 timer, when not in use, is contin­
uously counting down from $FF to 0 at the rate of 
the CPU clock signa l. T he bug occurs when the 
CPU trys to store a starting value in the counter 
register just as the count is passing ze ro. When this 
occurs the timer igno res the CPU. The result is an 
immediate time out the first time the program 
checks the timer. The ro utine in listing 3 proves 
that the 6532 is gu ilty. It first reads a character 
from the keyboard to get a random starting time 
for the timer. It then starts the timer fo r about a 
quarter second and checks to see if there is an 
inlmed iate lime o ut. If there is, it returns to th e 
monitor. If there is not an immediate time out it 
ente rs a loop and waits for the timer 10 time o ut. 
Then it echos the character and repea ts the se­
quence. If the timer is working correctly the 
program can never end , unless the escape key is 
used. It may take severa l hundred trys sometimes, 
but this program will always eventually catch the 
timer bug and reLUrn to the monitor. . 

This bug will cause occas ional errors 111 my 
disk system if not circum vented . The way to cir­
cumvent this bug is to always use 2 successive stores 
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to start the timer. If the first try fails, the second

will work since the timer will not have counted

back to zero by the lime the second store is executed.

If the first try is successful then the second will also

be successful since the timer will not have counted

back to zero yet. Does this bug cause any problems

in the AIM? I am not sure. I looked at the AIM

program listing manual and found that the AIM

uses this timer in the printer routines and the tape

routines. The best guess I could make is that it may

cause an occasional 'PRINTER DOWN1 when the

printer is really up, or maybe a lost bit on tape. I

would like to know if anyone has experienced any

problems like these.

AIM 65 provides you with a flexible I/O

system. The user I/O function gives an expandabil

ity not usually found in an SBC. If you follow the

guidelines given here you should be able lo imple

ment any device via the AIM user I/O function. C

Dungeons And

Dragons Dice

Simulator For

The KIM-I
Myron A Calhoun

Manhattan, KS
Last Christmas my older son received a "Dungeons

and Dragons" game, but when the package was

opened there were no dice included. (There were

small numbered squares of cardboard for shaking

and drawing out of a cup, but this seemed to slow

the game considerably.) Even worse, the local

hobby shop was completely sold out, so a state of

near emergency existed.

(Trumpets!) Enter a KIM-1 to the rescue. The

enclosed little program was quickly derived, my

son was taught how to load it into the KIM-1, and

the crisis was over. (Even though he has since

located dice in another store, their relatively high

cost and his small allowance have caused him to

continue using this program!)

Summary Of Operation

Pressing the KIM-l's "0", "1", "2", "3", "4", or "5"

key simulates rolling a 4-, 6-, 8-, 10-, 20-, or 100-

sided die. The result is displayed as a random

number in the range 1-4, 1-6, 1-8, 1-10, 1-20, or

1-100, respectively. Pressing any other key clears

the display to zeroes. Holding any one of the

operational keys down displays successive random

numbers but too fast to read. "Random" numbers

are derived from the free-running built-in tinier in

the KIM-1.

ASM6502: 6502 CROSS-ASSEMBLER USING PROPOSED I.E.E.E. STANDARD (DRAFT 11)

: DUNGEONS AND DRAGONS DICE SIMULATOR FOR THE KIM-1

PRESSING THE KIM-1'S "0", "1", "2", "3", "4", OR "5" KEY

SIMULATES ROLLING A 4-, 6-, 8-, 10-, 20-, OR 100-SIDED

DIE. THE RESULT IS DISPLAYED AS A RANDOM NUMBER IN THE

RANGE 1-4, 1-6, 1-8, 1-10, 1-20, OR 1-100, RESPECTIVELY.

HOLDING ONE OF THE ABOVE-NAMED KEYS DOWN WILL DISPLAY

SUCCESSIVE RANDOM NUMBERS BUT TOO FAST TO READ. PRESSING

ANY OTHER KEY WILL CLEAR THE DISPLAY TO ZEROES. "RANDOM"

NUMBERS ARE DERIVED FROM THE FREE-RUNNING BUILT-IN TIMER

IN THE KIM-1.

DEFINE MISCELLANEOUS ADDRESSES

OF THIS-M-THAT IN THE KIM-1

"OPERATING SYSTEM" RESERVED

MEMORY AREA

CLEAR THE INITIAL DISPLAY

TO ALL ZEROES

; SET NEW VALUE (FOUND BELOW)

1704

00FB

00FA

00F9

1F1F

1F6A

0000

0002

0004

0006

A9

85

85

85

00

F9

FA

FB

RANDOM

LEFT

MIDDLE

RIGHT

SCANDS

GETKEY

START

NEWVALU

EQU

EQU

EQU

EQU

EQU

EQU

LD

ST

ST

ST

H'1704

H'FB

LEFT-1

MIDDLE-1

HMF1F

HMF6A

.A,#0

.A,RIGHT

.A,MIDDLE

.A.LEFT

0008 20 1F 1F DISPLAY CALL SCANDS

000B F0 FB BZ DISPLAY

"PUMP" THE DISPLAY AND ALSO

SEE IF ANY KEYS ARE PRESSED
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to stan the timer. I f the first try fails, the second 
will work since the timer will not have coumed 
back to zero by the time the second store is executed. 
If the first try is successful then the second will also 
be successful since the timer wi ll not have counted 
back to zero yet. Does this bug cause any problems 
in the AIM? I am not sure. I looked at the AIM 
program listing man ual and found that the AI M 
uses this timer in the primer routines and the tape 
routines . The best guess I could make is that it may 

Dungeons And 
Dragons Dice 
Simulator For 
The KIM-I 
Myron A Calhoun 
Manhattan. KS 
Last Christmas my older son received a "Dungeons 
and Drago ns" game, but when the package was 
opened there were no dice included. (There were 
small numbered squares o f card board for shaking 
and drawing out o f a cup, but this seemed to slow 
the game considerably.) Even worse, the local 

cause an occas iona l ' PRI NTER DOW N' when the 
prim er is rea ll y up, or maybe a lost bit on tape. I 
would like to know if anyone has experienced any 
problems like these. 

AIM 65 provides you with a fl exible 1/0 
system. T he user 1/0 function gives an expandabil­
ity not usually found in an SBC. If you follow the 
guidelines given he re you should be able to imple­
mem any device via the AIM user 110 function. © 

hobby shop was completely sold out, so a state of 
near emergency ex isted. 

(Trumpets!) Emer a KIM-I to the rescue. T he 
enclosed little program was quickl y de rived , my 
son was taught how to load it in to the KIM-I , and 
the crisis was over. (Even though he has since 
located dice in another store, their relatively high 
cost and his small allowance have caused him to 
continue using this program!) 

Summary Of Operation 
Pressing the KIM-I 's "0", " I ", "2", "3", "4", or "5" 
key simulates rolling a 4-, 6- , 8-, 10-, 20-, or 100-
sided die. The result is displayed as a random 
number in the range 1-4, 1-6, 1-8, 1-1 0, 1-20, or 
1-I 00, respectively. Pressing any other key clea rs 
the display to zeroes. Holding anyone of the 
operationa l keys down displays successive random 
numbers but too fast to read. "Random" numbers 
are derived from the free-running built-in timer in 
the KIM- I. 

ASM6502 : 6502 CROSS-ASSEMBLER USING PROPOSED I. E. E. E. STANDARD (DRAFT 11) 

17 04 
OOFB 
OOFA 
00F 9 
lF1F 
lF6A 

0000 A9 00 
0002 85 F9 
0004 85 FA 

0006 85 FB 

0008 20 l F lF 
OOOB Fa FB 

DUNGEONS AND DRAGONS DICE SHtuLATOR FOR THE KIM- 1 

PRESSING THE KIt4-1'S "0", "1", "2", "3", "4", OR "5" KEY 
SHtuLATES ROLLING A 4- , 6- , 8- , 10- , 20- , OR 100- SIDED 
DIE. THE RESULT IS DISPL AYED AS A RANDOM NUHBER IN THE 
RANGE 1-4, 1-6, 1-8, 1- 10, 1- 20, OR 1-1 00 , RESPECTIVELY. 
HOLDING ONE OF THE ABOVE-NAMED KEYS DOWN WILL DISPLAY 
SUCCESSIVE RANDOM NUHBERS BUT TOO FAST TO READ. PRESSING 
ANY OTHER KEY WILL CLEAR THE DISPLAY TO ZEROES . "RANDOM" 
NUMBERS ARE DERIVED FROM THE FREE-RUNNING BUILT- IN TII1ER 
IN THE KIM-1. 

RANDOM EXlU 
LEFT EXlU 
MIDDLE Ell U 
RI GHT EXlU 
SCANDS EllU 
GETKEY EXlU 

START LD 
ST 
ST 

NEWVALU ST 

DISPLAY CALL 
BZ 

H'1704 
H' FB 
LEFT- l 
MIDDLE-l 
H'1F 1F 
H'1F6A 

• A, 110 
. A,RIGHT 
.A,MIDDLE 

. A,LEFT 

SCANDS 
DISPLAY 

DEFINE MISCELLANEOUS ADDRESSES 
OF THIS-N-THAT IN THE KIM-l 
"OPERATING SYSTEH" RESERVED 
MEMORY AREA 

CLEAR THE INI TIAL DISPLAY 
TO ALL ZEROES 

SET NEW VALUE (FOUND BELQ;1) 

"PUI1P" THE DISPLAY AND ALSO 
SEE IF ANY KEYS ARE PRESSED 
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00OD D8

000E 20 6A 1F

0011 C9 15

0013 FO F3

0015 C9 06

0017 BO E7

0019 AA

001A AD 04 17

001D 29 7F

001F D5 3B

0021 90 06

0023 38

0024 F5 3B

0026 HC 1F 00

0029 AA

002A A9 00

002C F8

002D 18

002E 69 01

0030 CA

0031 10 FA

0033 85 FA

0035 A9 00

0037 2A

0038 HC 06 00

CLRD ; FETCH THE BINARY

CALL GETKEY ; KEY VALUE FROM THE KEYBOARD.

CMP ,A,#21 ; IF NO KEY IS BEING PRESSED

BEQ DISPLAY ; RIGHT NOW, CONTINUE DISPLAY. IF

CMP .A,#6 ; A KEY LARGER THAN "5" IS PRESSED,

BC START ; THEN CLEAR THE DISPLAY AGAIN.

MOV .A,.X ; SAVE VALID KEY (0,1,2,3,4,5)

LD .A,RANDOM; FETCH "RANDOM" NUMBER FROM TIMER

AND .A,#H'7F ; AND CONVERT TO VALUE BETWEEN 0

TRYAGIN CMP .A,TABLE(X); AND 3, 5, 7, 9, 19, OR 99

BNC CONVERT ; (DEPENDING ON VALUE IN X REGISTER)

SETC ; BY REPEATEDLY SUBTRACTING 4,6,

SUBC .A,TABLE(X); 8, 10, 20, OR 100 (FROM THE TABLE)

BR TRYAGIN ; AND CHECK AGAIN.

CONVERT MOV .A,.X ; NUMBER IS STILL IN BINARY FORM, £0

LD ,A,#0 ; CONVERT TO DECIMAL BY COUNTING

SETD ; THE BINARY DOWN WHILE COUNTING

NOTYET CLRC ; THE DECIMAL UP.

ADDC ,A,#1 ; (THIS IS A "CHEAP AND DIRTY"

DEC .X ; CONVERSION METHOD!)

BP NOTYET

ST .A,MIDDLE ; THEN PUT POSSIBLE 2-BYTE ANSWER

LD .A,#0 ; INTO ADDRESS PART OF DISPLAY

ROLC .A ; (LEFTMOST BYTE CAN ONLY CONTAIN

BR NEWVALU ; THE "1" AS IN "100")

003B 04 06 08 TABLE DATB 4,6,8,10,20,100 ; MAX VALUES FOR 6 DICE

003E OA 14 64

0000 END START ; MYRON A. CALHOUN, 29X1180

The program is written using the proposed

IEEE (Institute of Electrical and Electronic

Engineers) Microprocessor Assembly Language

Standard (Draft 11) as it applies to the 0502 micro

processor. Although it differs slightly from the

assembly language seen in other COMPUTE! articles,

it should be easily understandable. According to

Wayne P. Fischer, Chairman ofthe IEEE Computer

Society's Microprocessor Assembly Language

Standard Subcommittee, "The impetus for the

development of this standard was the helter skelter

proliferation of microprocessor mnemonic codes,

the inconsistent and conflicting use of operands,

the varying definition of address modes, and other

annoying anomalies of the various assembly lan

guages. The standard will transform this mishmash

of languages into one that is consistent, easily

understood, and easily used"(l).

The program itself is rather simple and the

comments .should explain it sufficiently. About the

only "trick" is the method used to convert a binary

number in the accumulator into a BCD number in

the display. Beginning at the label CONVERT {at

address H'0029). the program performs a "brute

force" conversion by counting the binary value

downward (after moving it to the index register)

while simultaneously counting the BCD value

upward in the accumulator in decimal mode. The

value 100 (decimal) causes the CARRY bit to be set,

and care must be taken to move the "1" to the

display.

The TABLE values (at location H'003B) may

be changed if other maximum die values are

desired. The maximum length of the table is the

immediate operand oi the instruction at location

H'0015.

The program is short enough that loading

before a game takes but a few minutes. It has even

gotten my boy a little interested in computers!

(1) Fisher, Wayne P., "Microprocessor Assembly

Draft Standard", IEEE Computer Magazine, Hire ember

1979, pp. 96-109.
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OOOD D8 
OOOE 20 6A lF 
0011 C9 15 
0013 FO F3 
0015 C9 06 
0017 BO E7 
0019 AA 

CLRD 
CALL 
CMP 
BEJ:l 
CMP 
BC 
MOV 

GET KEY 
. A, H2 1 
DISPLAY 
• A, #6 
START 
.A, . X 

FETCH THE BINARY 
KEY VALUE FROM THE KEYBOARD . 
IF NO KEY I S BEI NG PRESSED 
RIGHT NOW, CONTINUE DISPLAY. I F 
A KEY LARGER THAN "5" IS PRESSED, 
THEN CLEAR THE DISPLAY AGAIN. 

SAVE VALID KEY (0,1,2,3,4,5) 

001A AD 04 17 
001D 29 7F 
001F D5 3B 
0021 90 06 
0023 38 

LD 
AND 

TRYAGIN CMP 
BNC 
SETC 
SUBC 
BR 

. A,RANDOM; FETCH "RANDOM" NUMBER FROM TI~mR 

. A,IH'7F; AND CONVERT TO VALUE BETWEEN a 

.A,TABLE(X); AND 3,5,7,9, 19, OR 99 
COIlVERT (DEPENDING ON VALUE IN X REGIST!:n ) 

0024 F5 3B 
0026 4C lF 00 

; BY REPEATEDLY SUBTRACTING 4, 6, 
.A,TABLE(X); 8, la, 20, OR 100 (FROM THE TABLE) 
TRYAGIN AND CHECK AGAIN . 

0029 AA 
002A A9 00 
002C F8 
002D 18 
002E 69 01 
0030 CA 
0031 10 FA 

0033 85 FA 
0035 A9 00 
0037 2A 
0038 4C 06 00 

CONVERT MOV 
LD 
SETD 

NOTYET CLRC 
ADDC 
DEC 
BP 

ST 
LD 
ROLC 
BR 

• A, • X 
.A,IO 

• A, #1 
. X 
NOTYET 

· A,MIDDLE 
. A,DO 
.A 
NEWVALU 

NUMBER IS STILL IN BINARY FORM, SO 
CONVERT TO DECIMAL BY COUNTING 
THE BINARY DOWN WHILE COUNTING 
THE DECIMAL UP. 
(THIS IS A "CHEAP AND DIRTY" 
CONVERSION METHODI) 

THEN PUT POSSIBLE 2- BYTE ANSWER 
INTO ADDRESS PART OF DISPLAY 

(LEFTMOST BYTE CAN ONLY COI1TAIN 
THE "1" AS IN "100") 

003B 04 06 08 
003E OA 14 64 
0000 

TABLE DATB 4,6,8,10,20,100 ; MAX VALUES FOR 6 DICE 

END START 

The progra m is wrillen using the proposed 
IEEE (Institute of Electrical and Electronic 
Engineers) Microprocessor Assembly Language 
Standard (Draft II ) as it a pplies lO the 6502 micro­
processo r. Altho ugh it differs sligh tl y from the 
asse mbly la nguage seen in other COMPUTE! articles, 
it should be easil y understandable . Accord ing to 
Way ne P. Fischer , Chairman of the I EEE Compute r 
Society'S Microprocesso r Assembly La nguage 
Sta ndard Subcomm ittee, "T he impetus for the 
developmenL of this standard was the helte r skelter 
pro liferation of microprocessor mne monic codes, 
th e inconsiste nt and conflicting use of operands, 
the va rying de finition o f address mod es, a nd othe r 
annoying anomalies of the various assem bly lan­
guages. The standard will transform th is mishmas h 
of languages in lO one that is consistent, easil y 
underslOod , a nd easil y used"( I). 

T he program itsel f is rather simple and the 
commenLS should ex plain it sufficientl y. Abo ut the 
onl y "trick" is th c method used lo convert a binary 

; MYRON A. CALHOUN, 29XII80 

nUlllbe r in the accumulator into a BCD number in 
the di splay. Beginning at the label CO V ERT (a t 
adelress H '0029) , the program performs a "brute 
fo rce" conversion by counting the binary va lue 
d ownwa rd (a fte r moving it lo the index registe r ) 
while simul taneously counLing the BCD value 
upward in the accumulator in decima/mode . The 
va lue 100 (decimal) causes the CA RR \' bit lo be set, 
and care must be taken to move th e "l " to th e 
display. 

The TABLE va lues (al location H'003 B) ma), 
be changed if othe r maximum di e valllcs a re 
des ired . T hc max imum length of the ta ble is the 
inlllled iale operand of the instruction al locatio n 
H 'OO IS. 

The program is short enough that loading 
befo re a game takes bu t a few min utes. It has even 
gotl.en m)' bo)' a littl e inte rested in com pute rs! 

( I) Fishe r. Wayne P .. "f', l icroprocesso r r\sse ill bl}' L lI lguage 
Draft Standard ", I EEE Computer Magazine . Dece mbe r 
1979. pp. 96- 109. © 



June, 1981. Issue 13. COMPUTE! 147

New Business

Software Packages

SUNNYVALE, CA — May 1,

1981 — Four new software

packages for business use have

been introduced by Personal

Software Inc. The new software

more than doubles the firm's line

of generic software applications

packages for major brand per

sonal computers.

The new software products

include the VisiPlot™ program, a

high-resolution plotting and

graphics package; the VisiDex™

program, a highly flexible and

personal information system; the

VisiTrend/VisiPlot™ program, a

combination of VisiPlot graphics

and a program for time-series

manipulation, trend forecasting

and descriptive statistics; and the

VisiTerm™ program, which

allows a personal computer to

communicate with a variety of

computers ranging from main

frames to micros.

Also being introduced is an

enhanced version of the VisiCalc™

program, which is available for

the Apple II and Apple II Plus

computers. Compatible with

Apple's 16-sector disk storage

format, the updated VisiCalc

features 17 new commands and

operations which make compu

terized numerical model-building

much easier and more powerful.

A major feature of many of

the Personal Software™ programs

is the ability to pass information

between programs. VisiPlot and

VisiTrend, for example, can

share data directly with the

recently updated VisiCalc

program.

With VisiTerm program files

from VisiCalc, VisiPlot and

VisiTrend/VisiPlot, or files

created with VisiDex, can be sent

see
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Sample printout from the VisiPlot and the VisiTrend/VisiPlot

programs illustrate inverse type and shading. Producible

graphs include bar, area, scatter, pie, line and high-low.

VisiPlot and VisiTrend/VisiPlot will graph on the Apple

Silentype, Trendcom 200, Integral Data Systems' Paper Tygcr

and NEC Spinwritcr Printers.
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New Business 
Software Packages 
SUNNYVAL£,CA-May I , 
198 1 - Four new software 
packages for business use have 
been introduced by Personal 
Software l nc. ~rhe new softwa re 
more than d oubles the firm 's line 
of generic software applications 
packages for major brand per­
sonal computers. 

The new sofLwa re producLs 
include the VisiPlot" program, a 
high-resolution plotting and 
graphics package; the VisiDex" 
program, a highly flexible and 
personal information system; the 
VisiTrendlVis iPlot '" program , a 
combination of VisiPlot graphics 
and a progratn for tinle-series 
man ipulation, trend forecasting 
and descriptive statistics; a nd the 
VisiTerm T)I program, which 
allows a personal computer to 
communicate with a variety of 
computers ra nging froln main­
frames to micros. 

Also being introduced is an 
enhanced version of the VisiCalc" 
program, which is available for 
the A pple II a nd Apple [I Plus 
computers . Compatible with 
Apple's 16-sector disk storage 
format, the updated VisiCalc 
features 17 new commands and 
o perations which I1lake compu­
te ri zed numerica l model-build ing 
much easier a nd more powe rful. 

A major feature o f many of 
the Pe rsonal Software" progra ms 
is the abili ty to pass informatio n 
between programs. VisiPlot and 
VisiT rend , for example, can 
share data directl y with the 
recen tl y updated VisiCalc 
program . 

With VisiTerm program fil es 
from VisiCalc, VisiPlo l a nd 
VisiTre ndlV isiPlot, o r files 
crealed with VisiDex, can be sent 
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Sa mple prilllolil from the VisiPlot and the VisiTrend/VisiPlol 
p rogra ms ill ustrale in\'e rse type and shad ing. Pl"Oducible 
g raphs include bal', arca , scaHer, p ic, linc a nd high-low. 
VisiPIOl a nd VisiTrcnd/VisiPlol wi ll g raph 011 the Applc 
Sile lllype, Trendcom 200, Imcg"al D.It ~l Syste ms' Paper T ygcr 
a nd NEe Spin \\' rilcr Prin ters. 
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between computers over phone

lines or through other connec

tions. VisiTerm acts as a terminal

for accessing large computer

systems from a personal com

puter, or for allowing one person

al computer to transfer informatin

to another.

The four new products bring

to seven the number of packages

in Personal Software's line of

"generic" business software.

Generic software can be used for

a wide variety of tasks and applica

tions by people without program

ming experitse.

All four new programs

operate on the Apple II and

Apple II Plus personal computers

with 48K bytes of memory and

are I6-sector compatible, with or

without Apple's Language System.

VisiDex and VisiTerm require

one disk drive. VisiPlot and

VisiTrend/VisiPlot require two

disk drives and Applesoft Basic.

Suggested retail prices are:

VisiDex, SI99.95; Visi-Plot,

$179.95; VisiTrend/VisiPlot

$259.95; VisiTerm $149.95.

CompuServe

COLUMBUS, Ohio— Compu

Serve Incorporated (Corporate

Headquarters, 5000 Arlington

Centre Boulevard, Columbus,

OH 43220 614/457-8600)

announced today that more than

10,000 customers now comprise

the active list of subscribers to

the CompuServe Information

Service.

The 10,000 figure reflects

the actual number of paying

customers and does not include

demonstration accounts, media

accounts or employees.

The geographic distribution

of the 10,000 customers shows

high concentrations in and around

New York City and the eastern

seaboard, the "Silicon Valley"

area of California and the areas

around Los Angeles, populous

areas of the South and industrial

cities of the Midwest.

The CompuServe Informa

tion Service provides information

and services to owners of personal

computers and computer termi

nals in the main subject areas of

news, finance, entertainment,

home information, electronic

mail and personal computing.

Customers access CompuServe by

a local telephone call in more

than 260 U.S. cities.

Specific offerings include the

latest news from a national news

wire and major newspapers;

family information including

food recipes, nutrition, meal

planning, home improvement

and self development; financial

information such as current and

historical data on securities,

commodities pricing and financial

analysis; entertainment including

multi-player games and simula

tions; electronic mail for message

sending and retrieving; and

personal computing services

which include programming

languages, software purchases

and technical documentation.

CompuServe is an H&R

Block Company.

New Floppy Disk

System For PET '

CGRS Microtech, Inc. has intro

duced a new low cost, high per

formance floppy disk system for

the Commodore Pet series of

computers. PEDISK II is now

available and can be purchased

with 5W or 8" disk drives. A

small 2 V'2 x 5 inch disk controller

board mounts inside the machine

and contains the PDOS software

ROM and all the disk control

circuitry. An external disk drive(s)

and cable complete the system.

One, two, or three drives

connect to the PEDISK II con

troller board providing the fastest

mass storage system available for

the 2000, 4000, or 8000 series

Commodore Pet. The single drive

5W system retails for $595.00

and offers 143 Kbytes of storage.

The dual drive 5'/i" quad density

system provides 572 Kbytes of

high speed storage and retails for

$1195.00

PEDISK II is compatible with

all Commodore disk systems and

both can be simultaneously used

in the same machine. With ap

propriate software, files can be

transferred from one disk system

to the other.

One of the unusual features

of the 8" PEDISK II System is its

ability to exchange diskettes with

large computers. Data files can be

entered and edited on a small Pet/

PEDISK system and the diskettes

can be transferred to a larger

3740 format computer for more

extensive processing or storage.

Data files, mailing lists, etc. that

are available on large business

computers can also be read and

processed by remote distributed

PEDISK II Systems.

The PDOS II software

package links the resident BASIC

language to the disk system by

adding a new repertoire of disk

commands. !OPEN, 1CLOSE,

1INPUT, and IPRINT provide

the basis of a powerful file han

dling package. Sequential, Ran

dom, Indexed, or Relative file

types are accomodatcd in the

standard PDOS software package.

!LOAD, !SAVE, ILIST, and

!RUN commands provide com

plete program control from

BASIC, PDOS II software also

offers a full DOS-mode of opera

tion for all disk diagnostic and

utility functions. Diskette format

ting, backup copying, diagnostics,

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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between compute rs over phone 
lines or through other connec­
tions. VisiTerm acts as a terminal 
fo r accessing large computer 
systems from a personal com­
puter , or fo r allowing one person­
al compute r to transfe r informatin 
to anothe r. 

The four new products bring 
to seven the number of packages 
in Pe rsonal Software's line of 
"gene ric" business software. 
Generic software can be used for 
a wide variety of tas ks and applica­
tions by people without program­
ming experitse. 

All fou r new p rograms 
opera te on the Apple II and 
Apple II Plus personal computers 
with 48K bytes of memory and 
are l6-sector compatible, with or 
without Apple's Language System. 
VisiDex and VisiTerm require 
one disk drive. VisiPlot and 
VisiTrendIVisiPlot require two 
disk drives and Applesoft Basic. 

Suggested retai l prices are: 
VisiDex, $ 199.95; Vis i-Plot, 
$ 179.95 ; VisiTrendIVisiPlot 
$259.95; VisiTe rm $ 149.95. 

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

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

The geographic distribution 
o f the 10,000 customers shows 
high concentrations in and around 
New York City and the eastern 
seaboard , the "Silicon Valley" 
area o f California and the areas 
a round Los Angeles, po pulous 
areas o f the South and industrial 
cities of the Midwest. 

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

Specific offerings include the 
latest news from a national news 
wire and maj or newspape rs; 
family information including 
food recipes, nutri tion, meal 
planning, "home improvement 
and self development; fin ancial 
information such as current and 
historical data on securi ties, 
commodities pricing and financial 
ana lys is; ente rtainment including 
multi-playe r games and simula­
tions; electronic mail fo r message 
sending and retrieving; and 
pe rsonal computing services 
which include programming 
languages , software pu rchases 
and technical documentation. 

CompuServe is an H&R 
Block Company. 

New Floppy Disk 
System For PElT" 
CGRS Microtech , Inc. has intro­
duced a new low cost, high pe r­
formance floppy disk system for 
the Commodore Pet series o f 
computers. PEDISK II is now 
available and can be purchased 
with 5 '11" or 8" disk drives. A 
small 21/2 x 5 inch disk controller 
board mounts inside the machine 
and contains the PDOS software 
ROM and all the disk control 
circuitry. An external disk drive(s) 
and cable complete the system. 

One, two , or three drives 
connect to the PEDISK II con­
troller board providing the fastest 
mass storage system available for 
the 2000, 4000, or 8000 se ries 
Commodore Pet. The single drive 
5 '11" system retails for $595.00 
and o ffers 143 Kbytes of storage. 
The dual drive 5 '11" quad density 
system provides 572 Kbytesof 
high speed storage and retails for 
$ 1195.00 
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PEDISK II is compatible with 
all Commodore disk systems and 
both can be simultaneously used 
in the same machine. With ap­
propriate software, fi les can be 
trans ferred from one d isk system 
to the other. 

O ne of the unusua l features 
of the 8" PEDISK II System is its 
ability to exchange d iskelles with 
large compute rs. Data fil es can be 
entered and edited on a small Pet! 
PEDISK system and I he diskettes 
can be transferred to a la rger 
3740 format computer fo r more 
extensive processing or storage. 
Data fil es, mailing lislS, etc. that 
are ava ilable o n large business 
computers can also be read and 
processed by remote distributed 
PEDISK II Systems. 

T he PDOS II soflware 
pac kage links the resident BASI C 
language to the disk system by 
adding a new repe rtoire o f disk 
commands. !OPEN, !CLOSE, 
!INPUT , and !PRI NT provide 
the basis of a power ful fi le han­
dling package. Sequential, Ran­
dom , Indexed , or Relative file 
types are accomodatcd in the 
standard PO OS softwa re package. 
!LOAD , !SAV E, !LIST , and 
!RUN commands prov ide com­
plete program control from 
BASI C, PDOS I I softwa re also 
offers a full DOS-mode of opera­
tion for all disk diagnostic and 
utility functions . Diskette format­
ting, backup copying, diagnostics, 

New Product releases are 
selected from submissions for 
reasons of timeliness, available 
space, and general interest to 
our readers. We regret that we 
are unable to select all new 
product submissions fo r 
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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Adventures in your mailbox.

Games, too . . .

from Spectrum Computers.
Spectrum Computers • Dept. C. • 26618 Southfield Rd.

Phone Orders Welcome

(313)559-5252

Apple Cassette Apple Disk

LathrupVilliage, Ml 48076

Atari

CRYSTALWARE

House of Usher

AUTOMATED SIMULATIONS

Invasion Orion

The Dalestones of Ryn

Rescue at Rigel

ADVENTURE INTERNATIONAL

Scotl Adams

#0 Special Sampler

#l Adventureland

#2 Pirates Adventure

#3 Mission Impossible

#4 Voodoo Castle
#5 The Count

#6 Strange Odyssey

#7 Mystery Fun House

#8 Pyramid of Doom

#9 Ghost Town

$19.95

14.95

19.95

6.95

14.95

14.95

14.95

14.95

14.95

14.95

14.95

14.95

14.95

I32K)

(32K)

(32K)

(24K)

I24K)

I24K)

(24 K]

I24K]
(24K)

(24K)
(24K)

(24K)

(24K)

#0

#1

#2

#3

#4

#5

#6

#7

#8

#9

$24.95

24.95

19.95

29.95

39.95

(#0

39.95

(#4

39.95

(#7

I48K]

(48KI

[48K1
I4BK)

[24K)

-#3)

(24K)

- #6)

(24K)

- #91

Diskette

$24.95 (40K1

Casette

24.95

19.95

29.95

6.95

14.95

14.95

14.95

14.95

14.95

14.95

14.95

14.95

14.95

I32K]

132 K]

(32K1

(24K1

(24K)

(24K1

(24K1

(24K]

(24K1

(24K)

(24K!

(24K)

(24K1

Mountain Shoot 9.95 (IfaK)

Startrek 3.5 14.95 (32K)

PAYMENT: Send Cashiers Check or Money Order and we'll ship immediately • PERSONAL CHECKS: Allow 3 weeks to clear

VISA and MASTERCARD: Include all numbers on card • SHIPPING CHARGE: Add $2 to total, order 3 or more, we pay shipping
Michigan Residents add 4% safes tax

16K MEM0RY-$22.00
FOR APPLE - TRS-80 - EXIDY - S100

NEC-MOSTEK-NATIONAL-FUJITSU

4116 EQUIVALENT
4116 200NS DYNAMIC RAM 8 for $22.00

4116 150NS DYNAMIC RAM 8 for $28.00

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

C~7C~?OTC™7^^ *\7T\ Junction Avenue

r^mVonent s5j5pl"i£. ^ Jose' CaWwnia 95112
\J\J \J\J (408> 295-7171

DISK DRIVE WOES?

PRINTER INTERACTION?

MEMORY LOSS?

ERRATIC OPERATION?

Don't

Blame The

Software!
Power Line Spikes, Surges &

Hash could be the culprit!

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

ISOLATORS eliminate equipment interaction AND curb damaging

Power Line Spikes, Surges and Hash.

• ISOLATOR (ISO-1) 3 filter isolated 3-prong sockets; Integral

Surqe/Sptke Suppression; 1875 W Maximum load, 1 KW load any

socket $62.95
• ISOLATOR (ISO-2) 2 filler Isolated 3-prong socket banks; (6

sockets total); Integral Spike/Surge Suppression; 187S W Max

load, 1 KW either bank $62.95

• 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 $ 8.00

• CKT BRKR/SWITCH/PILOT (-CBS) Add $16.00
Master-Charge, Visa. American Express

Order Toll Free 1-800-225-1876
(except AK. HI, MA. PR S Canada)

TERMS 11) PREPAID Send cr-eck 01 M O for me'crianOise amount only -

(2) UPS COO or Bankcirfl oraeis By pdone or mail - snipomg charge
Bay Mie snipping g

177 South Main Street. Naticfc. Mass. 01760

Technical A Non-800 f 617655 1532
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Adventures in your mailbox. 
Games, too ••• 
from Spectrum Computers. 

Speclrum Compulers • Dept. C. • 26616 Soulhfield Rd . • Lalhrup Villiage, MI46076 

Phone O rders vVe1come 

(313) 559-5252 

Apple Casse tt e App le Oisk Atari 

CRYSTALWARE Diskette 
House of Usher $24.95 (48K) $24,95 (40K) 

AU TOMATED SIMULATIONS Casette 
Invasion Orion $1 9.95 ()2 K) 24.95 (48K) 24.9S (l2 K) 
The Dateslo nes of Ryn 14 .95 (l2K) 19.95 (48K) )9.9S (32KI 
Rescue at Rigel )9 .9S (32 K) 29.95 (48K) 29,95 IllK) 

ADVENTURE INTERNATIONAL 
Scon Adam s 
#0 Special Sampler 6 .95 (24K) #0 6.95 (24K) 
# I Ad venlureland 14 .95 (24K) #I 39.95 (24K) 14 .95 (24K) 
#2 Pirates Ad venture )4.95 (24K) #2 (#0· #l) )4 .95 (24K) 
;t 3 M ission Impossi ble 14 ,95 (2 4K) .) 14 .95 (24K) 
#4 Voodoo Cl ~tl (' 14 .95 (24K) ' 4 39.95 (2 4K) 14 ,95 (24K) 
#5 The Count 14 .95 (24K) #5 (# 4 · #6) (4 .95 (24K) 
#6 Strange Odyssey 14 .95 (24K) #6 )4.95 (24K) 
#7 M ystery Fun House 14.95 (24K) #7 39.95 (2 4K) 14,95 (24K) 
#8 Pyramid o f Doom 14.95 (24K) . 8 (# 7 · #9) (4 .95 (24K) 
#9 G host Town 14 .95 (24K) #9 14.95 (24K) 

Mountain Shool 9.95 (16K) 
Slarlrek 3.5 14 .95 (32K) 
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Floppies, printers, memory & processor often interact! Our unique 
ISOLATORS eliminate equipment Interaction ANO curb damaging 
Power Line Spikes, Surges and Hash. 
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• ISOLATOR (150·2) 2 filter Isolated 3--prorlg socket banks; (6 

sockets 101aO; Integral Spike/Surge Suppression; 1875 W Max 
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• SUPER ISOLATOR (150·3), sImilar to 150·1 except double 
filtering & Suppression , . . . , . . .. . , .. . .. . .. , .. . . . . . . .. $94.95 

• ISOLATOR (150·4), similar to 150·1 except unit has 6 
Individually filtered sockets ... , . , . . , , . , .. , , , . , , , .. .. $1 06.95 

• ISOLATOR (150·5), similar to 150·2 except unit has 3 socket 
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• CIRCUIT BREAKER. any model (add·CB) . .. Add $ 8.00 
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(except AK, HI, MA, PR oS. Canada) 

~ Electronic Specialists, Inc. 
171 South Mllm Stree t Nllt,e" Mass 01760 
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and file reorganization capabilities

are all available.

The PEDISK II floppy disk

system is available in several

versions. Either 5'/i" or 8" disk

drives are available. The system

can accomodate 40 or 80 track

drives in the o'/i" version. Stan

dard versions are available with

either a single or dual drives. For

more information, contact your

local dealer or CGRS MICRO

TECH, Inc. P.O. Box 102, Lang-

horne, PA 10947 215-757-0284.

INSTANT ROM!

Greenwich Instruments Limited

announce INSTANT ROM, a

new programming aid for micro

computers and microcontrollers.

INSTANT ROM is 2k bytes

or 4k bytes of CMOS memory

with battery back-up which plugs

into any standard ROM/EPROM

socket, or into the ROM expansion

sockets of the PET and similar

microcomputers. It can be treated

as RAM, and machine language

programs can be easily written

into it.

The difference is that the

program stays when the power is

switched off. Therefore, it be

haves exactly like ROM.

Programs can be edited or

altered immediately, without any

erasure problems, yet the pro

gram is permanent.

When used with personal

computers (particularly the PET),

it is now possible to write security

and utility programs quickly, run

and debug them, and finally

consign the program to EPROM.

But since battery life is typically 6

years, it is possible to ship a

system with INSTANT ROM and

supply the ROM later.

"Custom font" character

generators for microcomputers

and printers can also be quickly

produced with INSTANT ROM;

the results can be observed and

put into service immediately.

Prices

2k devices: 2516 (for use with

PET) and 2716: £39 inc. postage

4k devices: 2532 (for use with

PET) and 2732: £56 inc. postage

VAT extra 15%

Commodore

International

Introduces

"Micro-Mainframe"

Computer

NORRISTOWN, PA — Commo

dore International Ltd. (NYSE:

CIHJ) has announced the intro

duction of the "Micro-Main

frame", a new generation com

puter that combines the power

and languages available on main

frame systems with the low cost of

microcomputers.

Applications developed on

the Micro-Mainframe can be

up-loaded to a mainframe sys

tem, and executed without

modification.

The computer is based on

the standard Commodore Busi

ness Machines Model 8032 microc

computer, featuring an inte

grated green phosphor 12 inch

(80 x 25) display, 73-key typewri

ter style keyboard with standard

upper/lowercase, numeric key

pad, and full cursor control.

The Micro-Mainframe is a

pseudo 16 bit 6809 based system

with 36K ROM, 96K user RAM

and 2K screen RAM (134K total)

that supports all current CBM

peripherals except the C2N

cassette recorder.

The communication facility

supports the standard RS232 C

interface with speeds up to 9600

baud.

Files are stored in true ASCII

format for communication and

compatibility with mainframe

systems.

The Micro-Mainframe allows

the generation, testing, editing,

and debugging of program

source files in the interpretive

mode.

These files can then be

executed on the Micro-Mainframe

or transmitted and executed on

the mainframe system utilizing

the same language interpreters.

An extensive software pack

age for the Micro-Mainframe has

been developed by Waterloo
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and file reorganization capabi lities 
are all available. 

T he PEDISK II fl oppy disk 
system is ava il able in several 
versions. Either 5';," or 8" d isk 
drives are avai lable. T he system 
can accomodate 40 or 80 track 
drives in th e 5 1/ 1" version. Stan­
dard versions are available with 
either a single or dual drives. For 
more in formation, conLact your 
loca l dea ler or CG RS MI CRO­
TEC H, Inc. P.O. Box 102, Lang­
horne, PA 10947 2 15-757-0284. 

INSTANT ROM! 
Greenwich Instruments Limited 
announce INSTANT ROM, a 
new programming aid fo r micro­
computers and microcontrollers. 

II STA 'T ROM is 2k bytes 
or 4k bytes of CMOS memory 
with battery back-up which plugs 
into any standard ROM/EPROM 
socket, or in to the ROM expansion 
socke ts of the PET and simi lar 
microcompute rs. It can be treated 
as RAM, and machine language 
programs can be eas il y written 
into il. 

COMPUTE! 

The diffe rence is that the 
program stays when th e power is 
switched off. Therefore, it be­
haves exactly like ROM. 

Programs can be edited or 
a ltered immediately, without any 
erasure problems, yet the pro­
gram is permanent. 

When used with personal 
computers (particularl y the PET), 
it is now possible LO write security 
and uti lity programs quickly, run 
and debug them, and finall y 
consign the program to EPROM . 
But since battery life is typically 6 
yea rs, it is poss ible to ship a 
system with INSTANT ROM and 
suppl y the ROM later. 

"Custom font" character 
generato rs for microcompute rs 
and printers can also be qu ickly 
produced with I NST ANT ROM ; 
the results can be observed and 
put into service immediately. 

PrIces 
2k dev ices: 25 16 (for use with 
PET) and 271 6: £39 inc. postage 
4k devices : 2532 (for use with 
PET) and 2732: £56 inc. postage 
VAT extra 15% 
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Commodore 
I nternationa I 
Introduces 
"Micro-Mainframe" 
Computer 
NO RRI STOWN, PA - Commo­
dore I nternationa l Ltd. (N YSE: 
CBU) has announced the intro­
duclion o f the "Micro- Main­
frame", a new generation com­
pute r that combines the power 
and languages availa ble on main­
frame systems with I he low cost of 
microcompuLers. 

Applications developed on 
the Micro-Mainframe can be 
up-loaded to a mainframe sys­
tem , and executed witho ut 
modification. 

The computer is based on 
the standa rd Com modo re Busi­
ness Machines Model 8032 microc 
computer, fea lUring an inte­
grated green phosphor 12 inch . 
(80 x 25) display, 73-key typewri­
te r style keyboard with standard 
upper/lower case, 1l1l 111eric key­
pad , and fu ll cu rsor control. 

T he Micro-Main rrame is a 
pseudo 16 bit 6809 based system 
with 36 K ROM , 96K user RAM 
and 2 K screen RAM ( 134 K tota l) 
that supports all current C BM 
pe riphe rals except the C2N 
casse tle record e r. 

T he commun ica tio n facility 
supports the standard RS232 C 
inter face with speeds up to 9600 
baud . 

Files are sto red in true ASC I I 
formal ror communication and 
compatibility with mainframe 
systems. 

T he Micro-M ain rrame allows 
the generati on, test ing, edi ting, 
and debugging of program 
source fi les in the inte rpre ti ve 
mode. 

T hese fil es can then be 
executed o n the Micro-Main frame 
or transmiued and executed on 
the mainframe system utilizing 
lhe same language imerprete rs. 

An extensive so flwa re pack­
age for the Micro-Mai nframe has 
been developed by Waterloo 
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we carry it all
Atari' Software

VisiCalC 149

CX4101 Invitation to Programming 1 .. 17

CX4104 Mailing List 17

CX4102 Kingdom 13

CX4103 Statistics 17

CX4105 Blackjack 13

CX4106 Invitation to Programming 2 .. 20

CX4107 Biorhythm 13

CX4108 Hangman 13

CX4109 Graph It 17

CX4111 Space Invader 17

CX4110 Touch Typing 20

CX4115 Mortgage & Loan Analysis 13

CX4116 Personal Fitness Program 13

CX4117 Invitation to Programming 3 .. 20

CX4118 Conversational French 45

CX4119 Conversational German 45

CX41 20 Conversational Spanish 45

CX41 21 Energy Czar 13

CX41 25 Conversational Italian 45

CX8108 Stock Charting 20

CXL4001 EducationalSystemMaster.. 21

CXL4002BasicComputingLanguage.. 46

CXL4003 Assembler Editor 46

CXL4004 Basketball 30

CXL4005 Video Easel 30

CXL4006 Super Breakout 30

CXL4007 Music Composer 45

CXL4009 Chess 30

CXL4010 3-D Tic-Tac-Toe 30

CXL4011 Star Raiders 45

CXL4015 TeleLink 20

Talk S Teach Courseware:

CX6001 toCX6017 23

everything for Commodore

and Atari

Atari' Peripherals:

400 8K S 419

400 16K 449

410 Recorder 62

810 Disk 479

815 Disk 1199

822 Printer 359

825 Printer 759

830 Modem 159

850 Interface Module 1 64

Atari- Accessories

CX852 8K RAM 94

CX853 1 6K RAM 149

CX70 Light Pen 64

CX30 Paddle 18

CX40 Joystick 18

CX86 Printer Cable 42

CO16345 822 Thermal

Printer Paper 5

CAO1 6087 825 80-col.

Prinler Ribbon

(3/box) 17

Microtek 16K RAM 99

Microtek 32K RAM 179

A
ATARI

Atari® 800™

Personal Computer

32KRAM

Printers

NEC 5530 2495

Diablo 630 2195

Trendcom 100 299

Starwriter $1495

Trendcom 200 489

Paper Tiger 445G 769

Paper Tiger 460G 1219

Epson MX-80 499

Tally8O24 1699

commodore

VIC-20 S 279

8096 1890

4032 1080

8032 1499

CBM 4022 Printer 669

CBM 4040 Drive 999

CBM 8050 Drive 1449

CBM C2N Drive 87

PET-IEEE Cable 37

IEEE-IEEE Cable 46

Disks

Maxell Disks 10 for S36

Syncom Disks 10 for 29

Atari Disks 5 for 22

Software

EBS Accounts Receivable

Inventory System S595

Dr. Daley Mailing List 129

Dr. Daley Inventory 89

OZZ information System 329

BPI General Ledger 329

Tax Package 399

Dow Jones Portfolio Management .. 129

Pascal 239

WordPro 3 (40 col.) 186

WordPro A (80 col.) 279

WordPro 4 Plus (80 col.) 339

Please Call Between 11 AM & 6PM

(Eastern Standard Time)

(800) 233-8950
No Risk-

No Deposit On

Phone Orders -

COD or

Credit Card- Shipped Same Day You Call*

Prepaid Orders Receive Free Shipping

* on all in stock units

Computer Mail Order 501 E. Third St., Williamsport, PA 17701 (717)323-7921
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CX4118 Conversational French. . 45 
CX4119 Conversational German.. 45 
CX4120 Conversational Spanish. 45 
CX4121 Energy Czar... .. . . . . 13 
CX4125 Conversat ional Italian. 45 
CX8108 Stock Charting .... . 20 
CXL4001 EducationalSyslem Master . 21 
CXL4002 BasicComputing Language . 46 
CXL4003 Assembler Editor. . . 46 
CXL4004 Basketball . 30 
CXL4005 Video Easel . 30 
CXL4006 Super Breakout . 30 
CXL4007 Music Composer. 45 
CXL4009 Chess. 30 
CXL4010 3·D Tic-Tac·Toe . 30 
CXL4011 Star Raiders. . 45 
CXL40 15 TeleLink. .. 20 

Talk & Teach Courseware: 
CX6001 to CX60 t 7 . 23 

and Atari 
Atari® Peripherals: 

4008 K .. 
400 16K .. 
410 Recorder. 
810 Disk . 
815 Disk .. 
822 Prin ter .. 
825 Printer. 
830 Modem. 
850 Interface Modu le 

Atari® Accessories 

CX852 8K RAM ... .. . ... . . 
CX853 16K RAM . 
CX70 Ught Pen 
CX30 Paddle . 

. $ 419 
449 

62 
479 

1199 
359 
759 
159 
164 

CX40 Joystick .. ....... . . .......... . 

94 
149 
64 
18 
18 
42 CX86 Printer Cable . . .. . ..... . 

CO l 6345822 Therma l 
Printer Paper . 

CA016087 825 80-col. 
Printer Ribbon 
(3/box) .. . . 

Microtek 16K RAM .. 
Microtek 32 K RAM. 

5 

17 
99 

179 

JI\. Atari® 800'· 
Personal Computer $759 ATARI 

Printers 

NEC 5530 . ... . ... ... . ........ •. 
Diablo 630 . 
Trendcom 100 . .. . ... . ....... .. 

2495 
2195 

299 

32KRAM 

Starwriter . 
Trendcom 200 . 
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Tally 8024 . . 
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Maxell Disks.. . . . . . ... 10 for S36 
Syncom Disks.. . .. . ..... 10 for 29 
Atari Disks .. ....... . ........ 5 for 22 

Software 

EBS Accounts Receivable 
Inventory System .. .. .. ..... . $595 
Dr. Da ley Mailing Li st . 129 
Dr. Daley Inventory. 89 
azz Information System .. 329 
BPI General Ledger. 329 
Tax Package. . . . . . . .. . . . . 399 
Dow Jones Portfo lio Management. 129 
Pascal . 239 
Word Pro 3 (40 col.) . . 186 
Word Pro 4 (80 col.) . ............ 279 
WordPro 4 Plus (80 col.) .. 339 

No Risk· 
Please Call Between 11 AM & 6PM 

(Eastern Standard Time) 
No Deposit On 
Phone Orders· 
CODor (800) 233-8950 
Cred it Card· Sh ipped Same Day You CaJl* 
Prepaid Orders Receive Free Shipping 
• on all in stock units 

Computer Mail Order 501 E. Third St. , Wi ll iamsport, PA 17701 (717) 323-7921 
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CBM/PET? SEE SKYLES ... CBM/PET?

"You mean this one little

Disk-O-Pro ROM will give my

PET twenty-five new commands?
And for just $75.00? Why, that's only $3.00 a command!"

The Disk-O-Pro in any PET with Version III (BASIC 2.0) ROMs (### COMMODORE

BASIC MttM) will give 19 software compaiible disk instructions*: 15 identical with the new

BASIC 4.0 (or with 8032 ROMs) compaiible with both old and new DOS. Plus 4 addi-

lional disk commands.. .including appending (MERGE), overlaying (MERGE # )

and PRINT USING, allowing formatting ouipui of strings and numbers on the PET

screen or on any printer.

'NOTE: Old DOS doesn't recognize three of the commands.

Those are just 3 of the important commands—and there are 7 more beauties —on

your Disk-O-Pro that have never been available previously to PET/CBM users. (Skyles

does it again!)... Beauties like the softtouch key (SET) which allows you to define a key

to equal a sequence of up lo 80 keystrokes; like SCROLL whereby all keys repeal as well

as slow scrolling and extra editing features; like BEEP which allows you to play music on

your PET.

The Disk-O-Pro is completely compatible with the BASIC programmer's Toolkit. The

chip resides in the socket at hexadecimal address 59000, the rightmost empty socket in

most PETS. And for the owners of "classic" (or old) PETS, we do have interface

boards.

(For those owning a BASIC 4.0 or 8032, even though the Disk-O-Pro may not be suit

able, the Command-0 is. Just write to Skyles for additional information. Remember, we

have never abandoned a PET owner.)

Complete with 84-page manual written by Greg Yob.. .who was having so much fun

that he got carried away. We had expected 32 pages.

Sk>les guarantees jour satisfaction: if you are not absolutely happy with your new

Disk-O-Pro ROM chip, return it lo us within ten days for an immediate full refund.

Disk-O-Pro from Skyles Electric Works $75.00

Complete with interface board (for "classic" PETS) 95.00

Shipping and Handling (USA/Canada) S2.50 (Europe/Asia) SIO.OO

/\ California residents must add 6%/6'/i% sales tax, as required.

\iJ Skyles Electric Works Visa/Mastercard orders: call tollfree
H 231E South Whisman Road (800) 227-9998 (except California).
Jtw Mountain View, California 94041 California orders: please call (415)
^■P (415)965-1735 965-1735.

/lAiaO ■" S31AVIS 33S 6l3d/IAiaO" (/>

CBM/PET? SEE SKYLES ... CBM/PET?

4'Look how fast I create these

great graphic displays on my

PET with the new PicChip...

it's like home movies."

PicChip, the new ROM that took Europe by storm, available

only from Skyles Electric Works in the U.S. and Canada.
PicChip, a ROM extension of the BASIC version III. BASIC 4.0 or BASIC 8032 interpreter
thai offers over 40 commands that allow you to create programs with dynamic graphics
displays: plots, bar graphs, pictures; and rolling, scrolling, shifting and inverting. All in
stantly and easily added to your BASIC program.

The address for ihe 2000/3000 (which would require PicChip module PC2), for the 4000

(PC4), and for the 8OOO(PC8) is SA000.. .unless you have a Mikro, WordPro III or IV,
or Jinsam, which occupy ihai same address. In those cases, you will need the PicChip on

an interface board that would reside in address B800... for the 2000/3000 series (PCB2),
above the Toolkit. For the 4000 (PCA4) and 8000 (PCA8), the Mikro or WoodPro would

be switchable manually using the Skyles Socket-2-ME.

Skjles guarantees >our satisfaction: if you are not absolutely happy with your new

PicChip return it to us within ten days for an immediate, full refund.

Pit-Chip from Skjles Electric Works (Please indicate PC2, PC4, PCS) $60.00

Complete with interface board (Please indicate PCB2, PCA4, PCA8) 80.00

Shipping and Handling (USA/Canada/ S2.50 (Europe/Asia) SIO.OO

California residents must add 6%/6'A % sales (ax, as required.

Skyles Electric Works
231E Soulh Whisman Road
Mouniain View, California 94041

(415)965-1735

Visa/Mastercard orders: call tollfree

(800) 227-9998 (except California).

California orders: please call (415)

965-1735.

"■ S31ANS 33S c,13d/IAiaO"" c/>

Computing Systems Limited to

meet the requirements of the

University of Waterloo, Waterloo,

Ontario. This portable software is

particularly suited to microcom

puters, but identical versions are

available on medium and large

scale systems. Thus a user is not

limited by the capacity of the

micro; the identical program will

run without modification on

many of the largest and fastest

systems available.

The package consists of

interpreters for various lan

guages, an editor, an operating

system (supervisor) and an assem

bly language development

system.

The four language interpre

ters include Waterloo microBAS-

IC, Waterloo microPascal, Water

loo microFORTRAN and Water

loo microAPL. COBOL is under

development by Waterloo Com

puting Systems Limited. These

language interpreters have been

designed specifically for teaching

computer programming. Their

design emphasizes good error

diagnosis and debugging capabili

ties which are useful in educa

tional and other program devel

opment environments.

Waterloo microBASIC

includes ANS Minimal BASIC,

with certain minor exceptions,

and several extensions such as

structured programming control,

long names for variables and

other program entities, character-

string manipulation, callable

procedures and multi-line func

tions, sequential and relative file

capabilities, integer arithmetic,

debugging facilities, and conve

nient program entry and editing

facilities.

Waterloo microPascal is an

extensive implementation of

Pascal, corresponding very closely

to draft proposals being produced

by the international standards

Organization (ISO) Pascal Com

mittee. The ISO draft Language is

a refinement of the language

originally defined by Wirth,

varying only in minor aspects.

This implementation includes
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Disk-O-Pro ROM will give my 
PET twenty-five new commands? 
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BAS IC 4.0 (or with 8032 ROMs) compatible with both old and new DOS . Plus 4 addi-
tional disk commands .. .including appending (MERGE), ow:rla)ing (MERGE ,, ___ ) 
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Computing Systems Limi ted to 
meet the requirements of the 
University o f Wate rloo, Wate rloo, 
Onta rio. T his portable software is 
pa rticularly suited to microcom­
puters, but identical versions are 
available on medium and la rge 
scale sys tems" T hus a user is not 
limited by the capacity of the 
micro; the identica l pro ra m wi ll 
run without modifica tion on 
many of the larges t and fas test 
sys tems available. 

The package consisl of 
interprete rs for various lan­
guages, an edito r, an ope rating 
system (superviso r) and an asse m­
bly language development 
system. 

The four language IIlte rpre­
ters include Wate rloo micro BAS­
IC, Wate rloo microPascal, Water­
loo micro FORTRAN and Water­
loo microAPL. COBO L is under 
development by Waterloo Com­
pUling Sys tems Limited . T hese 
language interprete rs have been 
designed specifica lly for teaching 
computer programming. T heir 
design emphasizes good e rror 
d iagnosis and debugging capabili­
ties which a re useful in ed uca­
tional and other program devel­
opment environme nts. 

Waterloo microBASIC 
includes ANS Minimal BAS IC, 
with certain minor exceptions, 
and seve ral exten ions such as 
structured programming control, 
long names for va riables and 
othe r program entities, character­
string manipulatio n , callable 
procedures and multi-li ne func­
tions , sequential and rel ative fil e 
capabilities, intege r arithmetic, 
debugging fac ilities, and conve­
niem program emry and ed iting 
facil ities. 

Waterloo micro Pascal is an 
ex te nsive imple me ntation o f 
Pasca l, corresponding "ery closely 
to draft proposals being produced 
by the inte rnational standards 
Organization (ISO) Pascal Com­
mittee. T he ISO draft language is 
a re finemem of the language 
originall y defin ed by Wirth, 
varyi ng onl y in minor as pects. 

This implementation includes 
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sophisticated features such as text

file support, pointer variables,

and multi-dimensioned arrays. A

significant feature of Waterloo

microPascal is its powerful inter

active debugging facility.

Waterloo microFORTRAN is

a special dialect designed for

teaching purposes. It has many of

the characteristics and much of

the flavor of normal FORTRAN,

but varies significantly from

established standards for that

language.

This language processor has

many of the important character

istics of the WATFIV-S compiler,

which is widely used on IBM

computers, plus some features

from the new FORTRAN-77

definition.

Examples of language fea

tures supported are FORMAT,

subroutines and functions, multi-

dimensioned arrays, extended

character-string manipulation,

structured programming control

and file Input/output. In addition,

the interpreter provides a power

ful interactive debugging facility.

Waterloo microAPL is in

tended to be a complete and

faithful implementation of the

IBM/ACM standard for APL with

respect to the syntax and seman

tics of APL statements, operators

and primitive functions, input/

output forms, and defined

functions.

System commands, system

variables and system functions are

those consistent with a single-user

environment. There are no

significant design limitations on

the rank or shape of arrays or

name length. The shared variable

processor is omitted. Extensions

include system functions support

ing files of APL arrays. APL

equivalents of BASIC features

PEEK, POKE and SYS are
included.

A text editor, known as

Waterloo microEDITOR, is

included which is suitable for

creating and maintaining both

program and source data Hies. Ii

is a traditional line-oriented text

editor with powerful text search-

CBM/PET? SEE SKYLES ... CBM/PET?

"Should we call it Command-O

or Command-O-Pro?"

That's a problem because this popular ROM is

called the Command-O-Pro in Europe. (Maybe

Command-O smacks too much of the military.)

But whatever you call it, this 4K byte ROM will provide your CUM BASIC 4.0 (4016.
4032) and BU32 computers wiih 20 additional commands including 10 Toolkit program
editing and debugging commands and 10 additional commands for screening, formatting

and disc file manipulating. (And our manual writer dug up 39 additional commands in the
course of doing a 78-page manual!)

The Command-O extends Commodore's 8032 advanced screen editing features to the ulti

mate. You can now SCROLL up and down, insert or delete entire lines, delete the char
acters to the left or right of ihc cursor, select TEXT or GRAPHICS modes or ring the
8032 bell. You can even redefine the window to adjust it by size and position on your

screen. And you can define any key to equal a sequence of up to 90 key strokes.

The Conunand-O chip resides in hexadecimal address $9000, the rightmost empty socket
in 4016 and 4032 or the rearmost in 8032. If there is a space conflict, we do have Socket-

2-ME available ai a very special price.

Skyles guarantees vour satisfaction: if you are not absolutely happy with your new
Command-O, return it to us within ten days for an immediate, full refund.

Command-O From Sk>les Electric Woika S75.0O

Complete with Socket-2-Me 55.00

Shipping and Handling fUSA/Canada) S2.50 (Europe/Asia) S10.00

California residents must add 6%/6'A% sales tax, as required.

SkjleS Electric Works Visa/Mastercard orders: call tollfree
2311-; South Whisman Hoad (800) 227-9998 (except California).
Mountain View, California 94041 California orders: please call (415)

(415) 965-1735 965-1735.

/lAiaO ■" S31A>IS 33S 6±3d/IAiaO" c/>

CBM/PET? SEE SKYLES ... CBM/PET?

"They laughed when I sat down

at my PET and immediately pro

grammed in machine language...

just as easily as writing BASIC."

With the new Mikro, brought to you from England by Skyles

Electric works, always searching the world for new products for PET/CBM owners. A

4K machine language assembler ROM that plugs into your main board. At just $80.00 for

the Mikro chip, it does all the machine language work for you; all you have to do is start

laying down the code.

The Mikro retains all the great screen editing features of the PET.. .even all the Toolkit

commands. (If you own a Toolkit, of course.) Sit down and write your own machine

language subroutine. The program you write is the source code you can save. And the

machine language monitor saves the object code. The perfect machine language answer

for most PET owners and for most applications. (Not as professional as the Skyles Macro-

TeA.. .not as expensive, either.)

A great learning experience for those now to machine language programming but who

want to master it easily. Twelve-page manual included but we also recommend the book,

"6502 Assembler Language Programming," by Lance A. LevcMhal at $17.00 direct
from Skyles.

Skjles -li.ii.miiT. jnur satisfaelion: if you are not absolutely happy with your new

Mikro, return it to US within ten days for an immediate, full refund.

Skjles Mikro Machine language assembler S80.OO

"6502 Assembler Language Programming" by Levcnihal 17.00

Shipping andHandling (USA/Canada) $2.50 (Europe/Asia) $10.00

California reside/Us must add 6%/6H% sales lax, as required.

Skyles Electric Works
231E Soiilh Whisman Road

Mounluin View, California 94041

(415) %5-1735

Yisa/Maslercard orders: call tollfree

(800) 227-9998 (except California).

California orders: please call (415)

965-1735.

■■ S31AMS 33S 6l3d/l/\iaO'" </>

June, 1981. Issue 13, 

sophistica ted fea LUres such as tex t 
file support, po inte r variables , 
and multi -dime nsioned arrays, A 
significant feature of Wate rloo 
microPasca l is its powerful in te r­
active d ebugging facili ty. 

Wate rloo micro FORTRAN is 
a special dialect d esigned for 
teaching purposes. It has many of 
the cha racteristics and much o f 
the fl avor of norma l FORTRAN, 
but va ries significantly from 
es tablished sta ndards for that 
la nguage. 

T his language processor has 
many of the impo rtant characte r­
istics o f the WATF IV-S compile r, 
which is widely used o n IBM 
compute rs, plus some features 
from the new FORTRA N-77 
de fini t ion. 

Exa m ples of language fea­
tu res supported are FORMAT, 
subroutines and func tions, multi­
dime nsioned arrays, extended 
character-strin g nlan ipulation , 
stru ctured programming con tro l 
and fil e inpu t/o utput. In addition , 
the interpreter provides a powe r­
ful interactive debugging facil ity. 

Waterloo microAPL is in­
te nded to be a com ple te and 
fait hful implementatio n of the 
IBM/ACM standa rd for APL with 
respect to the syntax a nd seman­
tics o f APL statements, operators 
a nd prim itive functions, inpu t! 
o utput forms , and defined 
functions. 

System cOlnmands, system 
variables a nd systenl fun ctions a re 
those consiste nt with a single- use r 
environment. There a re no 
sign ificant design limita tions o n 
the rank o r shape of arrays or 
name length. T he shared variable 
processo r is omitted. Extcnsions 
include system funCl ions suppOrt­
ing fil es of APL a lTays. A PL 
eq ui valents of BAS IC fea tures 
PEEK, POKE and SYS a re 
included. 

A tex t editor, known as 
Waterloo microEDITOR, is 
included which is su itable for 
crea ting and maintaining both 
program and source data fil es. It 
is a traditional linc-o ri ent ed tex t 
editor with powe rfu l text sea rch-
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"Should we call it Command-O 
or Command-O-Pro?" 
That's a problem because this popular ROM is 
called the Command-O-Pro in Europe. (Maybe 
Command-O smacks too much of the military.) 

But whatever you call it, this 4K byte ROM will provide your C UM BAS IC 4.0 (4016, 
4032) and 8032 comput ers with 20 additional commands including 10 Toolkit program 
editing and debugging com mands and 10 additional commands for screening, formatt ing 
and disc file manipulating. (And our manual ..... riter dug up 39 additional commands in the 
course of doing a 78-page manual!) 

The Command-O eXlends Commodore's 8032 advanced screen editing features to the uhi­
mate. You can now SC ROLL up and do ..... n . insert or delete entirc lines, delete the char­
acters to Ihe left or righl of the cursor, select TEXT or GRAP HI CS modes or ring the 
8032 bell. You can cven rcdefinc thc ..... indo ..... to adjust it by sizc and position on your 
screcn . And )·ou can define any key to equal a sequcnce o f up to 90 kcy strokes. 

The Command-O chip resides in hexadecimal address $9000, thc rightmost empty sockct 
in 4016 and 4032 or the rearm05t in 8032. If there is a space connict, we do ha\'e Socket-
2-ME available at a very spccial price. 

Skyles guarantees )·uur satisfaction: if you are not absolutely happy with your new 
Command-O , return it to us within ten days for an immediate, full refund. 

Command-O from Sk)les Electric Works ........ .. .................... , .................... 575.oo 

Complete wilh Sockct-2- Mc ........ ..................... 95.00 

Shipping and Handling .......... .............. (USA I Canada) 52 .50 (EuropI!!Asia) 51 0.00 
Calif Ofilia residents mUSI add 6~,16VJ IV. sales lax, as required. 

Skyles Electric Works 
23 1t: Sou th WhlsmMn Road 
Mount aIn View, Califo rnia 94041 
(415) 965-1735 

VlsM/ Maslerurd o rders: call toll free 
(800) 227-9998 (except California). 
California orders: please call (415) 
965-17J5. 

"They laughed when I sat down 
at my PET and immediately pro­
grammed in machine language ... 
just as easily as writing BASIC." 
With the new Mikro, brought to you from England by Skyles 
Electric works, always seardling the world fo r new products for PET I CBM o ..... ners. A 
-tK machine language assembler ROM that plugs into your main board. At JUSt S80.oo for 
the Mikro chip, it does all the machine language work fo r you: all you havc to do is start 
laying down the code. 
The Mikro retains all the grem screen editing features of the PET ... even altthe Toolkit 
commands. (If you own a Tool kit, of course.) Sit down and write your own machi ne 
language subro u!inc. The program you write is the sourcc code you can savc. And the 
machine language monitor sa\'es the objcct code. The perfect machine language answcr 
for most PET owncrs and for mOSt applications. (Not as professional as the Skyles Macro­
TeA .. . not as expensive, eithcr.) 
A great k ;lrning c .~pcrience for those ne ..... 10 machine languagc programming but ..... ho 
want to master it eas il~·. T\.\eh'e-page manual ineluded but we also recommend the book, 
"6502 Assembler Language Programming." by Lance A. Lc\'enthal al SI7.00 direct 
from Skyles . 
Sk)les guarant ees )our satisfnclion: if you are no! absolutely happy with your new 
Mikro. return it to us ..... ithin !en days for an immed iate , full refund. 
Sk, lt's Mikro Mal'h int' l a n~u Qjltt' aSSt'mbler ..................... .. ...... .. ... $80,00 
" 6502 Assembler LMnjltUage I'ro~rMmming " by Le\'cllthal. ............... ......... .... . 
Shippill8 und Handling ..... . ... .. (USA ICanada) 52.50 (Europe/ Asia) 510.00 

California residents must add 6r,,16 J.1 l!'i sules tax, us required. 

Skyles Electric Works 
BIE So ulh Whisman Road 
Mountain View, CMllfornia 9404 1 
(415) 965- 1735 

ViSM/ Mastercard o rders: call (ollfrec 
(800) 227·9998 (excep! California). 
Cali fornia orders: please call (41 5) 
965-1735. 

153 



154 COMPUTE! June, 1981. Issue 13,

ing and substitution commands

including global change. Full

screen support and special func

tion keys allow text to be altered,

inserted and deleted on the

screen without entering com

mands. Facilities for repeating

and editing previously issued

commands further enhance the

useability of this editor.

Disk-oriented Assembler and

Linker programs, the Waterloo

6809 Assembler and Linker, are

included which support develop

ment of general purpose Motorola

6809 machine-language

programs.

The Assembler supports

syntax and directives for Motorola

6809 assembly language and

includes powerful macro capabili

ties. In addition, the Assembler

supports pseudo opcodes for

structured programming control,

long names (labels) for meaning

ful identification of program

segments and data, and the ability

to include definitions from

separate files. The Assembler

produces both a listing and

relocatable object file.

The Linker allows the combi

nation of an arbitrary number of

relocatable object files to produce

an absolute loadable and executa

ble program file, since it is disk-

oriented, the Linker is capable of

building programs which are

larger than the RAM work space

available. The Linker supports

building of programs in segments

or banks for operation in bank-

switched RAM memory, as well as

supporting building of programs

for operation in normal RAM

memory.

The Waterloo microSUPER-

VISOR is an operating system

designed for single-user micro

computer environments. It

includes a Monitor. Library and

Serial Line Communication

support.

The Monitor program

supports loading of Linker-

produced program files into

bank-switched RAM memory or

normal RAM memory. The

Monitor also provides facilities

which are useful for debugging

machine-language programs.

These include commands to

display and alter RAM memory

and 6809 microprocessor regis

ters, utilizing full screen features

for ease of use. In addition, a

Monitor command permits

disassembly of Motorola 6809

microprocessor instructions into

assembly-language mnemonics.

A library of functions and

procedures is supplied for general

use by other programs included

in the Package. The Library

includes support functions for

input/output operations to the

keyboard, screen and peripheral

devices. Other elements of the

Library provide floating-point

arithmetic, fundamental trigono

metric functions, and several

general purpose utility functions.

A Serial Line Setup program

is included which provides for the

selection of programmable

characteristics, such as baud rate.

The program includes support

for establishing communication

with a host computer, through a

serial line, for accessing the host's

files and peripheral devices.

Reference manuals, text

books and instructors' guides are

available for each software com

ponent of the system.

The Micro-Mainframe can

operate as a stand-alone system,

with the wide variety of software

available, as a mainframe system

development tool with the availa

ble languages and up-load/off-

load capabilities, and in the

educational environment for

training in languages and system

design.

Deliveries are scheduled for

late 1981.

PET To Mainframe

Interface

A combined hardware/software

package that enables PET Micro

computers to be connected to

Mainframes and act as full facility

interactive terminals is available

from Davidson-Richards Limited.

The system comprises a

communications control box and

software that controls both it and

the PET when running in the

communications mode. The box,

which connects directly to the

PET user port, is microprocessor

controlled. Memory is provided

to house the protocol handling

routines, which are both resident

in ROM and downloaded from

the PET, and also act as a receive

and transmit buffer.

Output from the control box

is via a RS232C interlace, enabling

communication with the host

Mainframe by direct line or

telephone modem. Efficient

handling techniques allow several

terminals (whether PET based or

not) to share a single line depend

ing upon its capacity and quality.

In use, the PET emulates a

full facility video terminal with

addressable cursor, format

control and protected fields.

Facilities for screen hard copy

print and mainframe controlled

loading and running of PET

Basic application programs are

provided. The status protocol

enables the PET to be switched

from the mainframe for local

program working, and returned

via a 'break-in* message. Disk

drive and printer operation is

unaffected.

The system is available to

Communications Controller
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ing and substitution commands 
including global change. Full­
screen support a nd specia l func­
tion keys allow text to be altered, 
inserted and deleted on the 
screen without entering com­
mands. Facilities for repeating 
and editing previously issued 
commands further enhance the 
useability of this editor. 

Disk-orie nted Assembler and 
Linke r programs, the Waterloo 
6809 Assemble r and Linker , are 
included which support develop­
mentof general purpose Motorola 
6809 machine-language 
programs. 

The Assembler supports 
syntax a nd directi ves for Motorola 
6809 assembly language and 
includes powerful macro capabili­
ties . In addition, the Assembler 
supports pseudo opcodes for 
structured programming control, 
lo ng names (labels) for meaning-
f ul ide ntification of program 
segme nts and data , and the ability 
to include definitions from 
separate fil es. The Assembler 
produces both a listing and 
relocatable obj ect fil e . 

T he Linker a llows the combi­
nation of an arbitrary number o f 
relocatable object files to produce 
a n absolu te loadable and executa­
ble program fil e . since it is disk­
oriented, the Linker is capable of 
building programs which a re 
larger than the RAM wo rk space 
available. The Linker supports 
bui lding of programs in segme nts 
or ba nks for operation in bank­
switched RAM memory, as well as 
supporting building of programs 
for operation in normal RAM 
m e mo ry_ 

T he Waterloo microS U PER­
V ISOR is an operating system 
d esigned for single-user micro­
cOlnputer e nviro olnents. It 
includes a Monitor , Libra ry and 
Seria l Line Communication 
support. 

The Monitor program 
supports load ing of Linker­
produced program files into 
bank-switched RAM memory or 
normal RAM memory. T he 
Monitor also provides fac ilities 
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which are useful for debugging 
machine-language programs. 
T hese include commands to 
display and alter RAM memory 
a nd 6809 microprocessor regis­
ters, utilizing full screen features 
for ease of use. In addition, a 
Mo nitor command pe rmits 
disassembly of Motorola 6809 
Inicroprocessor instructions into 
assembl y-language mnemonics. 

A libra ry of functions and 
procedures is supplied for general 
use by other programs included 
in the Package . The Librar y 
includes support fun ctions for 
inpu tJoutput operations to the 
keyboard , screen and periphe ra l 
devices . Other elements of the 
Library provide floating-point 
a ri thmetic, fundam entaltrigono­
metric functions , and several 
genera l purpose utility functio ns. 

A Serial Line Setup program 
is included which provides for the 
selection of programmable 
characteristics, such as baud rale . 
T he program includes support 
for establishing communication 
with a host computer, through a 
serial line, for access ing the host's 
files a nd peripheral d evices. 

Re ference manuals, text­
books and instructors' gu ides are 
available for each software com­
pone nt o f the system. 

T he Micro- Mainframe can 
operate as a stand-alo ne system , 
with the wide va riety of softwa re 
available, as a mainframe systelTI 
deveiopmenttool with the avai la­
ble languages and up-load/o ff­
load capabilities, and in the 
educational e nvironme nt for 
training in languages and system 
d es ign. 

Deliveries are scheduled for 
late 198 1. 
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PET To Main'frame 
Interface 
A co mbined hard ware/softwa re 
pac kage that enables PET Micro­
com puters to be connected to 
Mainframes a nd act as full facility 
interactive terminals is available 
from Davidson-Rich ards Limi ted . 

The syste m comp rises a 
communications co ntrol box and 
software that controls both it and 
the PET when running in the 
communications III de. The box , 
wh ich connects directly to the 
PET user port, is microprocessor 
controlled. Memory is provided 
to ho use the protocol handling 
routines, which are both res ident 
in ROM a nd down loaded from 
the PET, and also act as a receive 
and transmit buffer. 

O utput from th e control box 
is via a RS232C in terface, enabling 
communication with the host 
Mainframe by direct line or 
tele phone modem. Efficient 
hand ling techniques allow several 
terminals (whether PET based or 
not) to share a single line de pend­
ing upon its capacity and quality. 

In use , the PET emulates a 
full facility video terminal with 
addressable cursor, ['o rmat 
control and protected fields. 
Faci lities for screen ha rd copy 
print and mainframe co ntro lled 
loading and running o f PET 
Basic application programs are 
provided. The statLis protocol 
enables the PET to be switched 
from the mainframe for local 
program working, and retu rned 
via a 'break-in ' m essage. Disk 
drive and printer operation is 
unaffected. 

T he system is available to 
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EPSON

... and more

Applell
32K s109900

48K S114900

Disk II W/3.3DOS ...s 529°°

Disk II * 450°°

Apple III W/128K ....s3600°°

EPSON !
MX-70 s 399°°

MX-80 CALL

Apple card& cable..s 99°° I

ATARI1 |
400 w/16K s 43900
800 w/16K s 77500

810 Disk Drive * 449°°
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R
We'll meet or beat a

any advertised price. ^

IXffl HEW1-ETT
ML KM PACKARD

HP-85A W/16K *269730

\NEC
5510-2 w/Tractor ...s255000

5520-2 w/Tractor ...S2850no

SOROC
IQ 120 J 72500

IQ 135 ' 79900

C.ITOH
Comet s 49995

Starwriter s145000

; Northstar, Altos and Zenith .

I All25% Discount

LO-BALL COMPUTERS

7677 S.W. Cirrus Dr.

Beaverton, OR. 97005

TO ORDER

CALL (503) 641-0211

Ordering Information: For fastest ser

vice, send money order, cashiers

check or bank wire. Visa and MC

orders, add 3%. Personal checks

accepted (allow minimum 10 days to

clear). Hours 9-5. M-F.

Call for our Free Catalog.
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maxEll
Floppy Disk

MDl
Single-sided,

and soft sectored

single density type.

SPECIFICATIONS

c =

Track

Quality

format

Recording

Deniiw

Cap»citv

Musing pulte "O"

Entrj pul» "O"

All 40 trsckj are certitiod

to be error-Ire*.

Unformsited

2768 BPI max. (Track =39)

81920 bytei 1128 by tax 16
lectors x 40 trackll

Maximum recording density

of 2.700 BPI used.

Box of 10

$36.00

MD2-D
Doubte-sided,

and soft sectored
Double density type.

SPECIFICATIONS

-a

81
£

Track

Quality

Formal

Recording

Deniity

Capacity

Mu$ing pulte "0"

Extra pulie "0"

All 40 Irockt are certified

to be error-fret.

Unformatted

5878 BPI mu. (Track H39)

327680 byte* (256 bvt« » (6

■ Maximum recording density

of 5,800 BPI used.

Box of 10

$46.00

Micro Computer Distributing

Dealer Inquiries invited.

(800)233-8950
501 E. Third St.

Williamsport, PA 17701

LOWER THAN

DISCOUNT
SUPER SPECIAL

/

ATARI 800

$ 735.00
ATARI D.D.

$ 460.00

ATARI SOFTWARE 20% off

EPSON MX 80 490.00
DC HAYES MICROMODEM II 250.00
Z-80 5OFTCARD 295.00
MICROSAFT 16K 150.00
PET PRINTER 650.00
MEMOREX DISKETTES 22.00/box

FREE SHIPPING (. c

CALL OR WRITE FOR FREE CATALOG

0
TM

MARKETING CORPORATION
THE PURCHASING AGENT FOP, HOME AND BUSINESS ELECTRONICS

P.OBOX77QfVEW-YHILL5. CA 90213 C213) 451-6069

June, 1981. Issue 13. 
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)I,-ATARI~ 
EPSON 

and more 
Apple"'11 
32K ............. .. ' 1099" 
48K ................ ' 1149" 
Di sk II w 13.3 DDS ... ' 529" 
Disk II ....... .. . ... , 450" 
App le II I w/128K .... '3600" 

EPSON 
MX-70 ............ . , 399" 
MX-80 ............. CALL 
Apple ca rd & cable .. ' 99" 

ATARI' 
400 w/16K 
800 w/16K 
810 Disk Drive 

We'll meet or beat 
any advertised price, 

-. . -. 
HP-85A w/16K .... . ' 269P' 

NEe 
5510-2 w!Tractor ... '2550" 
5520-2 wiT ractor .. ' 2850" 

SOROC 
10 120 .... .. _ .. .... ' 725" 
10 135 ...... _. _ ... ' 799" 

C.ITOH 
Comet ... . .. .. . .... ' 499" 
Starwriter ....... ... '1450" 
Northstar, Altos and Zenith 

All 25% Discount 

LO-BALL COMPUTERS 
7677 S.w. Ci rrus Dr. 

Beaverlon, OR . 97005 

TO ORDER 
CALL (503) 641-0211 

Ordering Information; For fastest ser· 
vice. send money order. cashier's 
check or bank wire. Visa and MC 
orders. add 3%. Personal checks 
accepled (allow minimum lOdays 10 
clear). Hours 9-5. M-F. 
Call for our Free 
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Floppy Disk 
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rl M-'-'-:D~1~sin9Ie-sided ,------------1 
and soft sectored 
single density type. ---------1 

SPECIF ICATIONS 
• M.x imum recording densily 

of 2,700 BP I used. 

Box of 1 0 .. __ _ 

$36.00 

I MD2 D 

Double-sided, 
- and soft sec~ored 

L. :...:..-==-==--=:... Double denSIty type. _____ -1 
SPECIFICATIONS 

• M.lCimum recording dens ity 
of 5.BOO BPI u~d. 

Box of 1 0 .. , _ , 
$46,00 

Deater Inquiries invited_ 

(800) 233-8950 
501 E. Th i rd St. 

Micro Computer Distributing Wil liam sport, PA 17701 

LOWER THAN 
DISCOUNT 
SUPER SPECIAL 

ATMI800 
b 7:.35.00 ATMI D.D. 

b 460.00 

ATARI SOFTWME 
EPSON N\I.. 80 
DC HAYES MICROMODEM II 
Z-80 SOFTCARD 
MICROSAFT 16K 
PET PRINTER 
MEMOREX DISKETTES 

20% off 
490.00 
250.00 
295.00 
150.00 
650.00 

22.00/ box 
FI1EE SHIPANG C 6 

CALL OR WRITE FOR FREE CATALOG 

MARKETING CORPORATION 
lHE PUI\CHASlNG AGENT FOR HOME AND DUSINESS ElECTT\ONIC5 

P.O .OOX 77 OMI\lY HIllS. CA. 9021;) (21;) 451 ·8089 

M 
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EAST COAST
OMEGA Sales Co.

12 Meeting St.

Cumberland, Rl 02864

1-800-556-7586
1-401-722-1027

WEST COAST
OMEGA Sales Co.

3533 Old Conejo Rd. #102

Newbury Park, CA 91320

1-800-235-3581
1-805-499-3678

CA. TOLL FREE 1-800-32SI-1873

SPECIAL OF TUB MONTH

$429

OKIDATA

MICROLIN

80

INTERTEC SUPERBRAIN 64K RAM

NEC 5510 SPINWRITER

OKIDATA MICROLINE-83

APPLE II PLUS 48K

APPLE DISK w/ 3.3 DOS Controller

APPLE DISK w/o Controller

BASE II PRINTER

HAZELTINE 1420

NORTHSTAR HORIZON II 32K QD j

ATARI 400 8K J

ATARI 400 16K J
RADIO SHACK 16K Level II Model 3

RADIO SHACK 64K Model 2

LEEDEX/AMDEK

VIDEO 100G

$169

$2849

$2395

$949

$1179

$545

$435

$649

$799

$2975

$399

$499

$875

$3449

EAST COAST / WEST COAST m

Omega sales company

156 

EAST COAST 
OMEGA Sales Co. 

12 Meeting St. 
Cumberland, RI 02864 

1-800-556-7586 
1-401-722-1027 
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WESTCO'~ST 
OMEGA Sales Ce). 

3533 Old Conejo Rd. #1 02 
Newbury Park, CA 91 320 

1-800-235-3581 
1-805-499-3678 

CA. TOLL FREE 1-800-322-1 873 

SPECIAL OF THE MONTH~ 
$429 

OKIDATA 
MICROLIN 

80 

LEEDEX/ AMDEK 
_ -------ViDEO 1 DOG 

INTERTEC SUPERBRAIN 64K RAM $2849 

NEC 5510 SPINWRITER $23~15 

OKIDATA MICROLlNE-83 $949 

APPLE II PLUS 48K $1179 

APPLE DISK wi 3.3 DOS Controller $5 4 5 

APPLE DISK w/o Controller $4~1 5 

BASE II PRINTER $649 

HAZEL TINE 1420 $7~19 

NORTHSTAR HORIZON II 32K QD $29jr 5 

ATARI 400 8K $3~~9 

ATARI 400 16K $4~1 9 

RADIO SHACK 16K Level II Model 3 $8 1 5 

RADIO SHACK 64K Model 2 $3449 

:Ie EAST COAST I WEST COAST • 

OMEGA SALES COMPANY 
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EAST COAST
HMEGA Sales Co.

12 Meeting St.

Cumberland, Rl 02864

1-800-556-7586
1-401-722-1027

WEST COAST
OMEGA Sales Co.

3533 Old Conejo Rd. #102

Newbury Park, CA 91320

1-800-235-3581
1-805-499-3678

CA. TOLL FREE 1-800-322-1873

EPSON MX-80 PRINTER
INTERFACES IEEE $55, TRS»80 S35,

APPLE INTERFACE f CABLE S90.

RS»Z32 $70

ANADEX

$1299

\

DIABLO 630!

$2145

Tractor option $245™

TELEVIDEO 912C

TELEVIDEO 920C

TELEVIDEO 950

ATARI 825 PRINTER

ATARI 850 INTERFACE

ATARI 810 DISK

16K ATARI 800

$779

$669

$729

$1049

$729

$169

$449

NEC MONITOR 12

$219

(Call for price list of ATARI Software)

WE WILL NOT BE UNDERSOLD!

NO 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

S EAST COAST / WEST COAST

Omega sales company

June. 1981. Issue 13. 

EAST COAST 
OMEGA Sales Co. 

12 Meeting St. 
Cumberland, RI 02864 

1-800-556-7586 
1-401-722-1027 

INTERFACES; IEEE $55, TRS- SO $35, 
APPLE INTERFACE ~ CABLE $90, 
RS- 232 $70 

COMPUTEI 

WEST COAST 
OMEGA Sales Co. 

3533 Old Conejo Rd. #102 
Newbury Park, CA 91320 

1-800-235-3581 
1-605-499-3676 

CA_ TOLL FREE 1-800-322-1873 

: "E' 

ANADEX 
$1299 

TELEVIDEO 912C 

TELEVIDEO 920C 

TELEVIDEO 950 

ATARI 825 PRINTER 

ATARI 850 INTERFACE 

AT ARI 810 DISK 

16K ATARI 800 
$779 

$669 

$729 

$1049 

$729 

$169 

$449 

(Call for price list of ATARI Software) 

NEC MONITOR 12 n 

$219 WE WILL NOT BE UNDERSOLD! 

• NO SURCHARGE FOR CREDIT CARDS 
• WE ACCEPT C.O.D.'S 
• ALL EQUIPMENT FACTORY FRESH 

WIMANUFACTURER'S WARRANTY 
• STOCK SHIPMENTS USUALL Y SAME DA Y OR NEXT DA Y 
• NO HIDDEN CHARGES -

WE LIVE BY OUR PUBLISHED PRICES 

Z ' EAST COAST I WEST COAST .. 

OMEGA SALES COMPANY 
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support ICL C01 C02 protocols,

and emulate ICL 7181, 7501,

7502 and IBM 3780 and 3270

workstations. Data transmission

speeds in the range 1200 to 9600

baud are available as selectable

options, but other speeds can be

obtained.

The cost for the interface

and software for one protocol is

£995.00. A complete workstation

including a PET, disk drive,

printer, interface and software is

under £3000.00.

For more information

contact:

Davidson-Richards Limited

14 Duffield Road

Derby DEI 3BB England

(0332)366803

Price Reductions,

New Software

Announced For

ATARI Computers

SUNNYVALE, CA — May 4,

1981 —Significant price reduc

tions on selected computer,

memory and peripheral products,

new consumer and technical

software, and pricing for products

introduced earlier were an

nounced today by the Computer

Division of Atari, Incorporated,

headquartered here.

Timed for announcement at

the National Computer Confer

ence in Chicago, these moves are

"aimed at giving our customers

an even better price/performance

package, while adding program

ming aids that will appeal to those

who develop software for the

markets we want to address,"

Roger H. Badertscher, president

of the division, said. Atari also

announced special software and

accessory packages and pricing

for particular market segments,

designed for sale through mass

merchandisers and dealers.

The changes in suggested

retail prices:

- The ATARI 400™ Personal

Computer System with 16K of

random access memory (RAM)

has been reduced in price 37

percent, from $630.00 to $399.00,

making it the most powerful

personal computer in its price

range. The ATARI 400 computer

system with 8K RAM has been

discontinued.

— Prices of the company's 8K and

16K RAM Memory Modules™ for

the ATARI 800™ are now $49.95

and $99.95, respectively, reduc

tions of 60 and 50 percent.

- The ATARI 820™ 40-column

impact printer has been reduced

33 percent to $299.95, from

$449.95.

— New software includes:

Personal Financial Management

System™, a database-oriented

system designed to help the user

plan and analyze a home budget.

For the ATARI 800™ computer,

$74.95.

Dow Jones Investment Evalua-

tor™ connnects an ATARI 800

computer to the Dow Jones

Information!) Service to keep

track of portfolio value and

current financial news, $99.95.

Microsoft BASIC, a programming

language, which, with the Atari

computer player missile graphics

system, gives serious program

mers the ability to create faster,

more powerful and more precise

programs. For the ATARI 800

computer, $89.95.

ATARI SORCIM Macro

Assembler and Program-Text

Editor, both for the ATARI 800

computer, are for use by advanced

programmers. Price and availabil

ity have not been determined.

Pricing

The previously introduced

ATARI Accountant"' software

package for small business or

professional use has been priced

at $ 1,499.85. Each of its three

components, which are available

separately, is priced at $499.95.

They include systems for accounts

receivable, general accounting

and inventory control. The

ATARI Word Processor has been

priced at $ 149.95. Both of these

products are for the ATARI 800

computer. Pilot, a programming

language for use in creating

interactive educational programs,

has been priced at $89.95.

Prices of the following Atari

entertainment cartridges have

been reduced from $39.95 to

$29.95: Basketbell, 3-DTic-Tac-

Toe and Video EaselrM; Star

Raiders™ has been reduced to

$39.95 from $59.95. Asteroids"1

and Missile Command™ games

have been priced at $39.95.

All prices mentioned are

manufacturer's suggested retail

prices in the U.S. only. ©

40 BUSINESS PROGRAMS

Includes 171 page manual with complete

documentation and examples.

COMPLETE $49 or Manual Only $18

KDBM-Data Base Manager $24

Call or write for more details and complete list.

ABS Software
P.O. Box 177

Adkins,TX78101

CBM/Apple
Disk or Tape

512-649-1550

AIM 65-8K A

SYSTEM

PERIPHERALS

P.O. Box 971, Dept. C.

Troy, Ml 48099

MEMORY

* Plugs directly onto AIM'6fi memory expansion

blade.

* Positions neatly under AIM-65 allowing use

of available enclosures.

*■ Expansion blade provided or further expansion.

* +5 volts supplied by host AIM-65.

* 8K memory board draws only 200 ma.

* Two separately addressable 4 K blocks.

* KIM-1 compatible.

MEM 4: 8K memory board.

4K RAM chips S109.00

MEM 8: 8K memory board.

8K RAM chips S169.00

HAM 4: 4K RAM chips tc upgrade

MEM 4 to 8K S 69-00

Full documentation kit S 1.00
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support ICL CO I C02 pro tocols, 
and emulate IC L 7 1S I , 750 1, 
7502 and IBM 3780 and 3270 
workstations. Data transmission 
speeds in the range 1200 to 9600 
baud are avai lable as selectable 
o ptions, but o th er speeds can be 
obtained . 

The cos t for the inte rface 
and software for o ne protocol is 
£995.00. A comple te wo rkstatio n 
including a PET, disk drive , 
printe r , interface a nd softwa re is 
under £3000.00. 

For lTIO r e in fo rmation 
contact: 

Dav idson-Richards Limited 
14 Du ffield Road 
Derby DEI 3BB England 
(0332) 366S03 

Price Reductions, 
New Software 
Announced For 
AlAR I Computers 

SUNNYVALE, CA - May 4, 
I 9S I - Sign ificant price reduc­
tions on selected computer , 
me mory and peripheral products, 
new consumer and technical 
software, and pricing fo r prod ucts 
introduced ea rlier were an ­
nou nced today by the Computer 
Division of Atari, Incorporated, 
headquartered here. 

Timed fo r announcement a t 
the Natio nal Computer Confer­
e nce in Chicago, these moves a re 
"a imed at giving our customers 
an even belle r price/pe rfo rmance 
package, while add ing prog ram-

COMPUTEI 

ming a ids tha t will appeal to those 
who develop software fo r the 
ma rkets we want to address ," 
Roge r H. Badertscher, president 
of the divisio n , said . Atari a lso 
a nnounced special so ftware and 
accessory packages and pricing 
for particula r market segments, 
designed for sale through mass 
merchandisers and d eale rs. 

The changes in suggested 
re ta il prices: 
- The AT A R I 400" Pe rsonal 
Computer System with 16K of 
random access memo ry (RAM) 
has been reduced in price 37 
percent, from $630.00 to $399.00, 
making it the most powerful 
pe rsonal computer in its price 
range. T he AT ARI 400 com puter 
system with SK RA M has been 
d iscon tinued. 
- Prices of the compa ny's SK and 
16K RAM Me mory Modules " for 
the ATAR I SOO" a re now $49.95 
and $99.95, respective ly, reduc­
tions of 60 and 50 percent. .' 
- T he A TARI S20" 40-co lu mn 
impact printer has been reduced 
33 percent to $299.95, from 
$449.95 . 
- New software includes: 
Personal Financial Management 
System", a database-oriented 
system designed to help the use r 
plan and a nalyze a home budget. 
For the AT ARI SOO'" compute r, 
$74.95. 
Dow Jones Investme nt Evalua­
tor'" connnectsan ATARI SOO 
com pute r to the Dow J ones 
Info rmationn Serv ice to keep 
track o f po rtfolio value a nd 
curren t fin ancial news, $99.95. 

40 BUSINESS PROGRAMS 
Includes 171 page manual with complete 

documentation and examples. 

COMPLETE $49 or Manual Only $18 
KDBM-Data Base Manager $24 

Call or write for more details and complete list. 
" 
1Iii::. .... ~ .. ~ ... -.~ ... ~ ... ~* 

SYSTEM 

June, 1981. Issue 13, 

Microsoft BASIC, a p rogra mming 
la nguage, which , with the Atari 
compute r playe r missile g raphics 
system, g ives serious p rogram­
mers the abili ty to create faster , 
more powerfu l and mo re precise 
programs. For the AT A RI 800 
computer , $S9.95. 

AT A RI SORCU"I Macro 
Assembler a nd Prog ra m-Text 
Ed ito r , both fo r the ATA RI 800 
COlllpute r , a re fo r li se by advanced 
programmers. Price and ava ilabil­
ity have not been de te r mined. 

Pricing 
T he prev io usly introcluced 
ATAR I Acco untant '" software 
package for small b siness o r 
professio nal use has been priced 
at $1 ,499.85. Each o f its three 
cOln ponents, which a re ava ilable 
sepa rately, is priced a t $499.95 . 
They include systems fo r accounts 
receivable, genera l accounting 
a nd in ve ntory control. T he 
ATAR I Word Processo r has been 
pricecl at $ 149.95. Both o f these 
products are fo r the A TA RI 800 
computer. Pilot, a program ming 
language fo r use in creating 
interactive eclucatioTlal programs, 
has been priced a t $89.95. 

Prices o f the following Ata ri 
ente rtainment ca r tridges have 
been red uced from $39.95 to 
$29.95: Bas ke tbe ll , 3-D T ic-Tac­
Toe and Video Easel'" ; Sta r 
Ra ide rs T!ot has been reduced to 
$39.95 from $59.95. Aste roids" 
a nd Missile C0I11malici ™ ga mes 
have been priced a t :$39 .95. 

All prices men tio ned a re 
man u facture r's suggested re tail 
prices in the U.S. on ly. © 

* Plugs directly onto AIM ·65 memory expansion 
blade. 

* Positions neatly under AIM ·65 allowing use 
of available enclosures. 

* Expansion blade jlfovided for fur ther expansion. 

* +5 vol ts supplied by host AIM·65. 

* 8K memory board draws only 200 mao 

* Two separately addressable 4K blocks. 

* KIM-I compatible. 

MEM 4: 8K memory board, 
4K RAM chips ........ ...... 5 109.00 

MEM 8: 8K memory board, 
ABSSoHware 
P.O. Box 1n 
Adkins, TX 781 01 

CBM/Apple 
Disk or Tape 
512-649-1550 . PERIPHERALS 

P.O. Box 971 , Dept. C. 

8K RAM chips . . . ...... 51 69.00 

RAM 4 : 4K RAM chips Ie upgrade 
MEM 4 to BK ........ .. .... . 5 69.00 Troy, MI 48099 

Full documental ion kit ...... .. .. .. $ 1.00 
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Software for the Atari+

SPELLBOUND
An extremely versatile, user ori

ented progtani for any grade

level Can he used with existing

data base, user created data or

additional data cassettes

11 features:

• Learning level - holds a word

on the screen for you lo siudy.

• Test level- Hashes the word on I

the screen for you lo spell. i

• Comes with a daia bast' ot the i

most frequently misspelled /

words

Create your own data base.

Store the words on cassette to;

future use.

Change Ihe words in the data

base with one of the additional

cassettes that are available.

SPELLBOUND .. $15.00

I master program with mosl

frequently misspelled words)

BASIC 24K

SB DATA TAPE'1 S5.00

I short \owels lony vowels]

SB DATA TAPE =2 . . S5.00

(short \owels long vowels

blends)

SB DATA TAPE "3 .. $5.00

Grades2-4(blend5 hards

SPELLBOUND DATA TAPES fol

low a phonetic sequence. Tape

= I begins with short vowel, three

letter words and progresses to

long vowtH four letter words. The

words on each cassette continue

this sequence. All words in this

series are grouped phonetically

and by grade level whenever pos

siblL". All DATA cassettes contain

300 words.

SB DATA TAPE -4.... 55.00

Grades 2-4 (dipthongs

homonyms!

SB DATA TAPE "5 ... 93.00

i Isilent letters endings

compound words)

SB DATA TAPE'6 ,., $5.00

Grades 3-5 (more diplhongs

double consonant-SI

SB DATA TAPE '7 $5.00

Grades 4-6 (compound words

endingsj

SB DATA TAPE '8 S5.00

Grades 4-6 I words not covered

in previous units)

All Data Tapes Require

The Spellbound Master Program

TRS-80

SWTP Model EP-2A-79

EPROM Programmer

Heath H-B

PET * APPLE ^1^65 * KIM-1 « SYM-1 * OHIO SCIENTIFIC

II

Software available for F-8, 6800, 8085. 8080 Z-80 6502 1802
2650. 6809 based systems.

EPROM lype is selected by a personality module which plugs into
the^ front of the programmer. Power requirements are 115 VAC
50/60 Hz. at 15 watts. It is supplied with a 36-inch ribbon cable for
connecting to microcomputer. Requires I1-; I/O ports. Priced at
$169.00 with one set of software. (Additional software on disk and
cassette for various systems.) Personality modules are shown below.
Pan No. Programs Price

PM0 TMS 27OK si7,)K,

PM1 2704.2708 17ito

pM2 2732 .:..::;;:::. 33:011
PM3 TMS 2716 170(1

PM4 TMS 2532 liUl

PM5 TMS 2516.2716.2758 170,1

I'MS MCM6K7M ism

Optimal Technology, Inc.
Blue Wood 127, Eariysville, Virginia 22936

Phone (804) 973-5482

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

top.

•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 durable edge

that won't chip.

• Knocked down for safe,

inexpensive shipment.

• Patented slip joints for

quick easy assembly.

• Leveling glides for

uneven floors.

•Room enough for a

Commodore printer on the

desk, yet fits into nearly

any den or office 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 desk freight

paid!

Name

Address

City

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

Master Charge and Visa welcome. Call our order line:

616-473-3103
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SPELLBOUND S15.00 An (:lItlcmd~ \·clsatllc. U5('1 uri 
coted plC>g"t m 101 <loy g l(lde 
1('0.1('1 ( "n he u!>ed wuh CAISllng 
dolt.'! b..lse. 115('1 Cleak -d dala. or 
,1dd,uOllcll dill" ca SSelle:.. 

jrn<lster program .... I\h mo:; t 
hequentl) misspelled words) 
BASIC 24K 

SB DATA TAPE · 1 $5.00 
!1 features: (shon vowels long vOl'>clsl 

• learning level - holds a wOld 
on the SCl t'en for you to study. 

SB DATA TAPE -2 SS.OO 
(short \IOwels long vOI'>\"ls 

blends) • T e~ t lL ..... el - tlil shesthe ",·ord on 
the scrccn 101 you to spell. SB DATA TAPE - 3 

• (omc~ wllh d datil bd!>C 0 1 the I Grildr:s2·4 (blends hard s 
mo~ t 1/(!(IUcn tly m isspelled ~olt c) 

word~. S6 DATA TAPE ""4 .... 55.00 
• Cwate youl own dil la base. Grades 2·4 (dipthongs 

Storc the words on cassettc for / homonyms) 
future use. SB DATA TAPE - 5 .. 55.00 

• Change the words In the dilt.l I (Silent len('rs ('nd lngs 
bilS(' with one of the additional compound words) 

cilsscttes Ihm me ilvailable. / ' 5B DATA TAPE · 6 55.00 
Gr<ldcs ) ·5 (more diplhongs 

SPEllBOUND D/\TA Tf\P£S 101 double consonants) 
10 .... a phonetiC sequence. Tap<" SB DATA TAPE '" 7 .. . . 55.00 
" I begll1s wl!h shan vowel. lo rc(' Gr<ldes 4-6 (compound wo rds 
lener ",ords and progresses to endings) 
long vowel four Ictler words. The 5 6 DATA TAPE . 8 .. s5.00 
words on each casset te co1ltmue 
thiS sequence. All words In th iS 
sclles are grouped phonetical!) 
and by grade level whenever pos 
sible. All DATA c(lssenes contain 

Gr<ldes 4·6 (WOl ds nOl covered 
In prevIOUS units) 

All Data Tapes Re<lulre 
The Spellbound f'\aster Progr<l1l1 
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TRS-BO 
SWTP 

Heath H-B 
Model EP·2A·79 

EPROM Programmer 

2550. systems. 
EPROM type is se lected by a personality module which plugs into 
the front of the programmer. Power requirements are 115 VAC 
50/60 Hz. at 15 wans. It is supplied with a 36·inch ribbon cable for 
connectinq to microcomputer. Requires I IfJ I/O Darts. Priced at 
$169.00 \vith one set of software. (Additional software on disk and 
cassette lor various systems.) Pmonality modules are shown below. 
Pan Nn. l'lograms Prk .. 
PM 0 TMS 2;08 S]7 r~1 
PM 1 27()<; . 2708 171~1 
pr~ 2 2732 3J 00 
PM 3 ThiS 2716 17 m 
PM 4 TMS 2532 HlMI 
PM !) TMS 2516. 2716.2758 J7(~1 
PM·S MCM6876-1 15rMl 

ODtimal Technology, Inco 
Blue Wood 127, Earil/8Vllle, VIrginia 22936 

Phone (804) 973-5482 

0 _ _ ~ _ .. 2 

A 
Wooden 
Computer? 

Not from Commodore! 

So why should the desk look li ke wood? A pleasant 
cream and charcoal trimmed desk looks so much better 
with Commodore systems. One look and you 'l l 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 yo ur 
decor. 
oAn Ideal 710 mm (28") 
keyboard height yet no 
bumping knees because a 
c lever cutout recesses the 
computer into the desk­
top. 
·H lgh pressure laminate 
on both sides 01 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 durable edge 
that won't chip. 
.Knocked down for safe, 
inexpensive shipment. 
·Patented slip joints for 
quick easy assembly. 
.leveling glides for 
uneven floors . 
·Room enough for a 
Commodore printer 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 
available with s lot for 
bottom feeding . 

Price: $295 

In short, as Commodore dealers, we won 't settle for 
anything that looks good only in the cata log! 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. 

--------------------
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I If your Commodore dealer doesn't carry our desks yet, II 
I send e check for $295 and we will ship your desk freight 
I paid! I 
I Name I 
I Addres. I 
I City St Zip I 
I I I Interllnk,lnc., Box 134, Berrien Springs, MI49103 I 
I Master Charge and Visa welcome. Call our order line: I 

616-473-3103 

~--------------------~ 
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Micro Mini Computer World 27
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□ KIM D SYM D AIM D OTHER

G Don't yet have one...

During the next year I expect to buy:

D computer □ printer

G disk drive G other peripherals
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D New subscription □ Renewal subscription

□S2OOO U S. subscription
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IFYOU CAN
MINUTE,

WE CAN
YOU $tIII
With the Starwriter™ Doisy

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 2b 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 its

"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.ltoh's warranty;

3 months on parts and labor, sup

ported by one of the best service organi

zations in the industry.

'iOOOOFF
Loading Edge Products, Inc., CM-5

225 Turnpike Street,

Canton, Massachusetts 02021

Dear Leading Ed^e:

I'd like to know mure ahom the Starwriter, and

how spending a minute can save me ;i grand.

Please send me the name ol my nearest dealer.

Name

Title

Company

Street

City

Siale

Phone: Area Code.

Number

Zip.

LEADING
EDGE.

Leading Kdge Products, Int., 225 Turnpike Street, Canton, Massachusetts 02021

Dealers: For immediate delivery from the Leading Edge Inventory Bank" tall coll free l-800-34:i-<)833

In Massachusetts, call collect (617) 828-8130.'Telex 95 I-624

IF YOU CAN 
A MINUTE, 
CAN SAVE 

YOUs~,OOO. 
WIth the StarwrIter™ Daisy 

Wheel 25 cps printer fram C. ltah. 
A business letter, written on a 45 cps 

word-processing printer, might take 
about two minutes to print. 

With the Starwrite r, 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-tl:lUS saving you about $1,000. 

And therein lies the biggest diffe rence 
between the Starwrite r 25 and the more 
expensive , daisy wheel printers. 

The Starwriter 25 comes comple te 
and ready-to-use, requiring no changes 
in hardware or software . It uses indus­
try-s tandard ribbon cartridges, and it 's 
"plug-in" compatible to inteliace 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 offe rs the most precise 
character-placement available, for out­
s tanding plint peliormance. 

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

ported by one of the best service organi­
zations in the industry. 

! Si,OOO OFF! 
Leading Edge Products, lnc., CM·S 
225 Turnpike Srreel, 
COnlon, Massachusells 02021 
DCOI r Leading Edge: 
rei like to know more aboUllhe Stan,'riler, and 
how spe nding a lIlinUl e call save lil t: a grand . 
Please sc nd me the !l a llle of Ill }' nearest dealer. 

Namc _ _ _ ___ _____ _ 

Tillc _ _____ _ _____ _ 

Company _ _____ _ _ __ _ 
Slrccl ___ _ ___ _ ___ _ 
City _____ _ _ _____ _ 

St;lIc ___ __ Zip ___ ___ _ 

Pholle: ,\ T'C:I Codc _ _ ______ _ 

~~\~r-_-_--_-_-_-_---_-_-_--2 

LEADING 
EDGE. 

Leading Edge Prod ucts, Inc. . 225 Turnpike Stree t. Canton. Massachuse tt s 0202 1 
Dealers: Fo r im med iate de li ve ry fro m the Leading Edge Invenl ory Bank '" ca ll LO ll free 1·800-343-6833 

I n Massachusetts, call co llect (6 17) 828-8 150. Telex 951-624 



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.

3 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, c
commodore

and many more, Commodore

solves the problems that stand in

the way of increased profitability.
Commodore can provide the solu

tion in your Great American bus

iness, too. Find out more by call
ing or writing any cf Commo

dore's District Sales Offices.
COSTA MESA, CA 2955 N. Air

way Avenue 92626. (714) 979-6307.

SANTA CLARA, CA 3330 Scott
Boulevard 95051. (408) 727-1130.

DECATUR, GA 5360 Snapfinger

Woods Drive 30035. (404) 987-3311
BENSENVILLE, IL 790 Maple
Lane 60106. (312) 595-5990.

NORRISTOWN, PA
950 Rittenhouse Road 19401.

(215) 666-7950.

DALLAS, TX 4350 Beliwood
Parkway South 75234.

(214) 387-0006.

Commodore Business Machines,

Inc., Computer Sales Division,
Valley Forge Corporate Center.
950 Ritten

house Road,
Norristown,

PA 19401.
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