
OSI AARDVARK

NOWMEANS BUSINESS!

OSI

WORD PROCESSING THE EASY WAY-

WITH MAXI-PROS

This is a line-oriented word processor de

signed for the office that doesn't want to send

every new girl out for training in how to type a

letter.

It has automatic right and left margin justi

fication and lets you vary the width and margins

during printing. It has automatic pagination and

automatic page numbering. It will print any text

single, double or triple spaced and has text cen

tering commands. It will make any number of

multiple copies or chain files together to print an

entire disk of data at one time.

MAXI-PROS has both global and line edit

capability and the polled keyboard versions

contain a corrected keyboard routine that make

the OSI keyboard decode as a standard type
writer keyboard.

MAXI-PROS also has sophisticated file

capabibilities. It can access a file for names and

addresses, stop for inputs, and print form letters,

it has file merging capabilities so that it can store

and combine paragraphs and pages in any order.

Best of all, it is in BASIC (0S65D 51/4" or

8" disk) so that it can be easily adapted to any
printer or printing job and so that it can be sold

for a measly price.

MAXI-PROS-$39.95

NEW-NEW-NEW

TINY COMPILER

The easy way to speed in your programs. The

tiny compiler lets you write and debug your pro

gram in Basic and then automatically compiles a

Machine Code version that runs from 50-150

times faster. The tiny compiler generates relocat

able, native, transportable machine code that can

be run on any 6502 system.

it does have some limitations. It is memory

hungry - 8K is the minimum sized system that

can run the Compiler. It also handles only a

limited subset of Basic — about 20 keywords in

cluding FOR, NEXT, IF THEN, GOSUB, GOTO,

RETURN, END, STOP, USR(X), PEEK, POKE,

-,=,*/. {■") ,/VVariable names A-Z,and Integer

Numbers from 0-64K.

TINY COMPILER is written in Basic. It can

be modified and augmented by the user. It comes

with a 20 page manual.

TINY COMPILER -$19.95 on tape or disk

THE AARDVARK JOURNAL

FOR OS) USERS - This is a bi-monthly

tutorial journal running only articles about OSI

systems. Every issue contains programs custom

ized for OSI, tutorials on how to use and modify

the system, and reviews of OSI related products.

In the last two years we have run articles like

these!

1) A tutorial on Machine Code for BASIC

programmers.

2) Complete listings of two word processors

for BASIC IN ROM machines.

3) Moving the Directory off track 12.

4) Listings for 20 game programs for the OSI.

5) How to write high speed BASIC — and
lots more —

Vol.1 (1980) 6 back issues-$9.00

Vol. 2 (1981) 2 back issues and subscription for

4 additional issues - S9.00.

ACCOUNTS RECEIVABLE - This program

will handle up to 420 open accounts. It will age

accounts, print invoices (including payment

reminders) and give account totals. It can add

automatic interest charges and warnings on late

accounts, and can automatically provide and cal

culate volume discounts.

24K and 0S65D required, dual disks recom

mended. Specify system.

Accounts Receivable. $99.95

• * " SPECIAL DEAL - NO LESS! • • *

A complete business package for OSI small

systems - (Cl, C2, C4 or C8). Includes MAXI-

PROS, GENERAL LEDGER, INVENTORY,

PAYROLL AND ACCOUNTS RECEIVABLE -

ALL THE PROGRAMS THE SMALL BUSI

NESS MAN NEEDS. $299.95

P.S, We're so confident of the quality of these

programs that the documentation contains the

programmer's home phone number!

SUPERDISK II

This disk contains a new BEXEC* that boots

up with a numbered directory and which allows

creation, deletion and renaming of files without

calling other programs. It also contains a slight

modification to BASIC to allow 14 character

file names.

The disk contains a disk manager that con

tains a disk packer, a hex/dec calculator and

several other utilities.

It also has a full screen editor (in machine

code on C2P/C4)) that makes corrections a snap.

We'll also toss in renumbering and program

search programs — and sell the whole thing for —

SUPERDISK II $29.95 < 5 1/4") $34.95 (8").

ANDFUN,

TOO!

BOOKKEEPING THE EASY WAY

-WITH BUSINESS I

Our business package 1 is a set of programs

designed for the small businessman who does not

have and does not need a full time accountant

on his payroll.

This package is built around a GENERAL

LEDGER program which records all transactions

and which provides monthly, quarterly, annual,

and year-to-date PROFIT AND LOSS statements.

GENERAL LEDGER also provides for cash

account balancing, provides a BALANCE SHEET

and has modules for DEPRECIATION and
LOAN ACCOUNT computation.

GENERAL LEDGER (and MODULES) $129.95.

PAYROLL is designed to interface with the

GENERAL LEDGER. It will handle annual

records on 30 employees with as many as 6

deductions per employee.

PAYROLL- $49.95.

INVENTORY is also designed to interface with

the general ledger. This one will provide instant

information on suppliers, initial cost and current

value of your inventory. It also keeps track of the

order points and date of last shipment.

INVENTORY - $59.95.

GAMES FOR ALL SYSTEMS

GALAXIAN - 4K - One of the fastest and finest

arcade games ever written for the OSI, this one

features rows of hard-hitting evasive dogfighting

aliens thirsty for your blood. For those who

loved (and tired of) Alien Invaders. Specify

system — A bargain at $9.95

NEW-NEW- NEW

LABYRINTH - 8K - This has a display back

ground similar to MINOS as the action takes

place in a realistic maze seen from ground level.

This is, however, a real time monster hunt as you

track down and shoot mobile monsters on foot.

Checking out and testing this one was the most

fun I've had in years! - $13.95.

NIGHT RIDER - You've seen similar games in

the arcades. You see a winding twisting road

ahead as you try to make time and stay on the

road. NIGHT RIDER uses machine code to gen

erate excellent high speed graphics - by the same

author as MINOS.

NIGHT RIDER -$12.95 cassette only

THIEF - Another machine code goody for the

C1P cassette only. You must use mobile cannon

to protect the valuable jewels in the middle of

the screen from increasingly nasty and trigger

happy thiefs. Fast action and fun for one or two

players. THIEF $13.95 on Cl cassette only!

SUPPORT ROMS FOR BASIC IN ROM MA

CHINES - C1S/C2S. This ROM adds line edit

functions, software selectable scroll windows,

bell support, choice of OSI or standard keyboard

routines, two callable screen clears, and software

support for 32-64 characters per line video.

Has one character command to switch model

2 C1P from 24 to 48 character line. When in

stalled in C2 or C4 (C2S) requires installation

of additional chip. C1P requires only a jumper

change. - $39.95

C1E/C2E similar to above but with extended

machine code monitor. — $59.95

OSI

Please specify system on all orders

This is only a partial listing of what we have to offer. We now offer over 100 programs, data sheets, ROMS, and boards

for OSI systems. Our $1.00 catalog lists it all and contains free program listings and programming hints to boot.

AARDVARK TECHNICAL SERVICES, LTD.

2352 S. Commerce, Walled Lake, Ml 48088

(313)669-3110 OSI

OSI AARDVARK OSI 
NOW MEANS BUSIN ESS! 

WORD PROCESSING THE EASY WAY­
WITH MAXI·PROS 

This is a line-oriented word processor de­
signed for the office t hat doesn't want to send 
every new girl out for tra ining in how to type a 
letter. 

It has automatic right and le ft margin justi­
fica ti on and lets you vary the width and margins 
d uring printing . It has automat ic pagination and 
automatic page numbering . It wil l print any text 
single, double or triple spaced and has text ce n­
tering commands. It w ill make any number o f 
multiple cop ies or cha in fi les togethe r to print an 
enti re disk of data at o ne ti me. 

MA X I·PROS has both global and line edit 
capability and the polled keyboard versions 
contai n a corrected keyboard routine t hat make 
the OSI keyboard decode as a standard type­
writer keyboard. 

MAX I-PROS also has sophisticated file 
capabibi lities . It can access a file for names and 
addresses, stop for inputs, and print form letters . 
It has f il e merging capabilities so that it can store 
and combine paragraphs and pages in any order . 

Best of all, it is in BAS IC (OS65D 51/4" or 
a" disk) so that it can be easily adapted to any 
printer or printing job and so that it can be sold 
for a measly price. 
MAXI·PROS - $39.95 

NEW-NEW- NEW 
TINY COMPILER 

The easy way to speed in your programs. The 
tiny compiler lets you write and debug your pro­
gram in Basic and then automat ical ly compiles a 
Machine Code ve rsion that runs f rom 50-150 
t imes faster. T he tiny compiler generates relocat­
able, native, transportable machine code that can 
be run on any 6502 system. 

It does have some limi tations. It is memory 
hungry - aK is the minimum sized system that 
can run the Compiler. It also handles only a 
limited subset of Basic - about 20 keywords in­
cluding FOR, NEXT , IF TH EN, GOSU B, GOTO , 
RETURN, END , STOP, USR IX), PEEK, POKE, 
-,=, .. .1, ( ,",\ ,< ~,Variable names A-Z, and Integer 
Numbers fr'om 6 -64K. 

T INY COMPILER is written in Basic. It can 
be modified and augmented by the user. It comes 
w i th a 20 page manual. 
TI NY COMP ILER - $19.95 on tape or disk 

THE AARDVARK JOURNAL 
FOR OSI USERS - This is a bi-month lY 

tutorial journal runn ing only articles about OSI 
systems. Every issue contains programs custom­
ized for OS I, tutorials on how to use and modify 
the system, and reviews of OS I rela ted products. 
In the last two years we have run articles like 
these! 

1) A tutor ial on Machine Code for BASIC 
programmers. 

2) Complete l ist ings o f two word processors 
for BAS IC IN ROM m achines. 

3) Moving the Directory o ff track 12. 
4 ) list ings for 20 game program s for the OSI. 
5) How to write high speed BAS IC - and 

lots more -
Vol. 1 (1980) 6 back issues - $9.00 
Vol. 2 (198 1) 2 back issues and subscription for 
4 additiona l issues - S9 .00. 

ACCOUNTS RECEIVABLE - This program 
will handle up to 420 open accounts. It wi ll age 
accounts, print invoices (inc luding payment 
reminders) and give account totals. It can add 
automatic interest charges and warnings on late 
accounts, and can automatically provide and cal ­
culate volume discounts. 

24K and OS65D required , dual d isks recom· 
mended. Specify system. 
Accounts Receivable . $99.95 

••• SPECIAL DEAL - NO lESSI ••• 

A comple te business package for OSI small 
systems - (C1 , C2, C4 or Cal. Includes MAX I· 
PROS, GENERA L L EDGER, INVEN TORY, 
PAYROLL AND ACCOUN TS RECE IVABLE­
A LL T HE PROGRAMS TH E SM A LL BUSI­
NESS MAN NEE DS. S299.95 

P .S. We're so confiden t of the qual ity of these 
programs that the documentat ion contains the 
programmer's hom e phone number! 

SUPERDISK II 
This d isk contains a new BE X EC'" that boots 

up with a numbered directory and which al lows 
creation, deletion and renaming o f fi les without 
ca lling other programs. It also contains a slight 
modi f ication to BAS IC to allow 14 character 
fi le names. 

The d isk contains a disk manager that con­
tains a d isk packer, a hex /dec calculator and 
several other uti l i t ies. 

It also has a full screen editor lin m achine 
code on C2P /C4)) that makes correct ions a snap . 
We'll also toss in renumbering and program 
search programs - and sel l the whole thing for -
SUPERDISK II S29.95 I 5 1/4") S34.95 IS"). 

ANDFUN, 
TOO! 

BOOKKEEPING THE EASY WAY 
- WITH BUSINESS I 

Our bus iness package 1 is a se t of programs 
designed for the small businessman who does not 
have and does not need a full time accoun tant 
on his payroll. 

This package is built around a GENERAL 
LEDGER program which records all transact ions 
and which provides monthly, quarterl y, annual, 
and year-to~ate PROFIT AND LOSS statements. 
GENERA L lEDG ER also provides for cash 
account ba lancing, provides a BA LANCE SHEET 
and has modules for DEPRECIATION and 
l OAN ACCOUNT computation . 
GENERA L LEDGER land MDDU LES) $129 .95. 

PAYROll is designed to interface w i th the 
GENERA L LEDGER. It wi ll handle annual 
records on 30 employees with as many as 6 
deductions per employee. 
PAYROLL · S49.95. 

INVENTOR Y is also designed to interface with 
the general ledger. Th is one wi ll provide instant 
information on suppliers, in itial cost and current 
val ue of your i nventory. It also keeps track of the 
order points and date of last shipment. 
INVENTORY· S59.95. 

GAMES FOR ALL SYSTEMS 
GALAX IAN - 4K - One of the fastest and finest 
arcade games ever written for the OS I, this one 
features rows of hard-hitting evasive dogfjghting 
aliens thirsty for your blood . For those who 
loved (and tired of) Alien Invaders. Specify 
system - A bargain at $9 .95 

NEW - NEW - NEW 

LABYRINTH - 8K - This has a display back­
ground simi lar to M INOS as the action takes 
place in a realistic maze seen from ground level. 
This is, however, a rea l time monster hunt as you 
track down and shoot mobile monsters on foot. 
Checking out and testing this one was the most 
fu n I've had in years! - $13 .95. 

NIGHT RIDER - You've seen similar games in 
the arcades. You see a winding twisting road 
ahead as you t ry to make time and stay on the 
road. N IGHT R IDER uses machine code to gen­
erate excellent high speed graphics - by the same 
au thor as M INOS. 
NI GHT R IDER - $12.95 cassette on ly 

THIEF - Another machine code goody for the 
Cl P cassette only. You mus t use mobi le cannon 
to protect the va luable jewels in the middle of 
the screen from increasingly nastY and t rigger 
happy thiefs. Fast action and fun for one or two 
players. THIEF S13 .95 on Cl casse tte on ly l 

SUPPORT ROMS FOR BASIC IN ROM MA­
CHINES - C1S/C2S. Th is ROM adds l ine edit 
functions, software selectable scroll windows 
be l l support, ch oice of OSI or standard keyboard 
routines, two cal lable screen clears, and software 
support for 32-64 characters per line video. 
Has one character command to switch model 
2 Cl P f rom 24 to 48 character l ine. When in­
stalled in C2 or C4 (C2S) requires installat ion 
of addit iona l chip. Cl P requires only a jumper 
change. - 539.95 
C1 E/C2E simi lar to above but with extended 
machine code monitor. - $59.95 

Please specify system on all orders 

~ 
OSI 

This is only a partial listing of w hat. we .have to offer. We now offer ove r 100 programs, data sheets, ROMS, and boards 
for OSI systems. OurS1 .00 catalog lists It all and contains f ree pro.gram listings and programming hints to boot , 

AARDVARK TECHNICAL SERVICES, LTD. 
2352 S. Commerce, Walled Lake, MI48088 

(313) 669-3110 
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page). The C1P video memory has 4 pages (D000-

D3FF) and the C2P has 8 (D0OO-D7FF).

The cursor slays on the "home" line; its address

varies by only 24 or 64 (dec). Because we know it

will always be on the same page, the cursor's location

can be specified by only one byte (loc. 0200). I call

this byte the cursor offset. The locationn of the

cursor is found by adding the cursor offset to D300

(ClP)orD700(C2P).

For those not familiar with machine language,

I suggest you think of the A, X, and Y registers as

variables. When a value is loaded into the X register,

think x = value.

On Our Way At Last!

We start with the character to be displayed in the A

register. This character may come from any one of

several routines such as LOAD, LIST, or FTB. At

BF2D, the A register is loaded into location 0202.

The A, X, and Y registers are saved on the stack.

At BF35, the contents of 0202 are put back into the

A register. This seemingly meaningless back-and-

forth shift is done because the X and Y registers

must be transferred to the A register so that they

can be pushed onto the stack. At BF38, the character

is checked to see if it is a null (00). If so, the routine

branches to BF6D where the Y, X, and A registers

are pulled from the stack and restored. Then, at

BF72, the VR returns to the routine that called it.

If the character is not a null, location 0206 is

examined to see if it is greater than zero. If it is

greater than zero, the contents of 0206 are used as

a counter for the TV delay loop. This timing loop

slows the VR to keep it from printing too fast for

slower peripherals. If 0206 contains zero, the

timing loop is bypassed.

At BF47, the character is checked to see if it is

an LF(OA). If the character is other than an LF, it

falls through to BF48. If the character is an LF, we

go to BF76. For the time being, let's bypass BF76

and see what happens if the character is not an LF.

At BF48, the character is tested to see if it's a

CR(0D). If the character is a CR, the routine falls

through to BF4F. Again, let's defer exploration of

this route and branch to BF55. This is the route all

non-control characters travel.

Stalking The Non-Control Character

At BF55, the character is stored in location 020 I.

We JSR {jump to subroutine) to BFC2. where the

contents of 0201 are primed D300 (C1P) or D700

(C2P) plus [he cursor offset. The cursor offset is

stored in 0200, which was initialized with the con

tents of FFF0 when the BREAK key was pressed at

system start-up. The contents of ITF0 are 65 (C I P)

or 40 (C2P). This means "home" position in the

(i 1 P is D365 and D740 in I he (I2P. After I he char

acter is printed, we RTS to BF5B and increment

Lhe cursor offset (loc. 0200).

At BF65, the current cursor offsel is compared

lo the maximum cursor offset. II the end of the

video line has been reached, an automatic CR/LF is

done (JMP BF73). Otherwise, the routine |SRs to

BFDE. At BFDE the character at D300 (C1P) or

D700(C2P), plus the cursor offset, is stored in

0201. Remember that location 0200 was incre

mented at BF5B, so the character stored is the one

in front of the current character. As far as I can

tell, this character is never reused, except when a

CR is done. At BFEF, the cursor character (5F) is

printed and an RTS to BF6D is done.

At BF6D, the A, X, and Y registers are pulled

from the stack and restored. Then BF72 does an

RTS back to the routine that called the VR.

Let's go back and see the path a CR character

follows. The CR starts at BF4F with aJSR to BFD5.

BFDS does a JSR to BFC2, which prints the charac

ter in 0201, the character "underneath" the cursor.

This character is invariably a "space" (20). At BFD4

we RTS toBFD8, where the character in the "home"

position is stored in 0201. At BFFF, the cursor

character (5F) is printed at the "home" position.

Now we RTS to BF52, which JMPs to BF6D. The

A, X, and Y registers are restored and we RTS to

the VR calling routine.

Spoor Of The Wily LF

Let's review the status of the TV display at the end

of the CR. The cursor character has moved from

its former position at the end of the home line to

the home position. The character that formerly

occupied this position is now stored in 0201.

With this in mind, we track the line \'eec\ char

acter through the VR. The LF is usually done

immediately after a CR. We left the LF at BF76,

which JSRs to BFC2 and prints the contents of

0201 at the home position. This restores the first

character of the line and erases the cursor. At

BFD4, we RTS to BF79, where the cursor offsel is

ANDed with the hex number E0. This has the

effect of rounding the offset to the start of the

video line.

The rounded-ol i number is stored in 0202.

Next, a scroll-one-byte routine is copied from
BASIC ROM to RAM at O2O7-O2OF. At BF8C, the

X register is loaded with D3(C1 P) or D7(C2P). The

X register will be used later to determine whether

or not the routine is scrolling I he last page of video

memory. Ilex 20 is stored in the A register and the

line width is put into the Y register. If the line

width is greater than 20, which indicates a 2K

memory, the A register is doubled (-10). At BF99,

the A register is used to set the 0207-F. subroutine

fora 20(32 dec.) or a 40 (GA dec.) character line

length. The Y register is zeroed in preparation for

use as an olfset counter for the 0207 subroutine.

At BF9E, the actual scroll is stinted with a fSR

to 0207. which gets one byte from video memory

and stores it in the nexi line above. The Y register

is incremented and we R IS to BFA 1 and check to

see if the currcnl page has been completely scrolled.
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page). The C I P video memory has" pages (0000-
0 3 1'1') a nd the C2 P has 8 (0000-071'1'). 

The curso r stays on the "home" line; its address 
varies by on ly 24 o r 64 (dee.). Because we know it 
will a lways be on the same page, the cursor 's location 
can be specilied by only one byte (Ioe. 0200). I ca ll 
this byte the cursor offset. The loca tionn of the 
cursor is found by adding the cursor olrsel lO 0 300 
(C I P) or 0700 (C2P). 

For those nol familiar with machine language. 
I suggest you think o f the A, X, a nd Y registe rs as 
variables. When a va lue is loaded into the X register, 
think x = value . 

On Our Way At Last! 
We start with the character to be displayed in the A 
registe r. Th is character ma y come from anyone of 
several routines such as LOAO , LIST, o r FTE . At 
BF20, the A register is loaded into location 0202. 
The A, X, and Y registe rs are saved on the stack. 
At BF35, the conte nts 01'0202 are put back into the 
A register. This seemingly meaningless bac k-and­
forth shift is done because the X and Y registe rs 
must be transfe rred to the A register so that they 
can be pushed onto the stack. At BF38, the characte r 
is checked lO see if it is a null (00). I f so, the routine 
branches lO EF60 whe re the Y, X, and A registers 
arc pulled from the stack and res tored . Then , a t 
BF72 , the VR returns to the routine that ca lled it. 

I I' the charac ter is not a null , location 0206 is 
examined to see if it is g rea ter than zero. I f it is 
greener than zero , the conte nts or 0206 are lI sed as 
a counter lo r the TV delay loop. This timing loop 
slows the VR lO keep it from printing too fast fo r 
slower periphe ral s. If 0206 contains zero, Ihe 
timing loop is bypassed . 

At B 1'47, the character is checked lO sec i fit is 
a n LF(OA). I I' the characte r is other than an l.F , it 
1, L1ls through to BF48. If the character is an l.F, we 
go to BF76. For the time being, let 's bypass BF76 
and see what happe ns if th e character is not an LF. 

At BF48, the cha racte r is tested lO see if it's a 
C R(O[)) . If the characte r is a C R, the routine 1;L1ls 
through to BF4F. Aga in , let's defer ex ploratioll of 
this route and branch to BF55 . This is the route a ll 
non-control c ilaraCle rs tra ve l. 

Stalking The Non-Control Character 
At BF5!; , the characte r is sto red ill location 020 I. 
We JSR Uurnp lO sub ro utine) to BFC2, where Ihe 
colltems of 020 I arc pr imed 0 300 (C I P) or 0700 
(C2 1') plus th c cu rsor offse t. The curso r offset is 
slC )red ill () ~ ()() . which was illitia li zed with th e COII ­

Icnts of FFEO whe ll I he B R FA K key was pressed al 
sys te lll start-up . The (Onte nlS of FFEO a rc (,:". (C I P) 
or 40 (C~ P) . This m cans "home" pos ition ill th e 
CI I' is D'I()::; and D7' IO inlh e C:2 1'. A/'tCl' Ihe char­
(tctcr is prillt ed . we RTS to BF~jB alld illcremcllt 
Ihe Clt rso r offse l (Ioc. 02(0). 

A I BFI):>, th e currellt cursor offsc t is cOlllpared 
to the maximuill clirsor ofT,et. If ' the clld orthe 

video line has been r eached , an autom al.ic C R/ LF is 
done UMP 131'73). Otherwise, the routine lSRs to 
BFDE. At BFOE the cha racter a t 0 300 (C I P) or 
0700(C2 P), plus the cursor offset, is stored in 
020 I. Remembe r that location 0200 was incre­
me nted at BF5B , so the cha racte r SlO red is the one 
in front of lhe currenL characte r. As far as I can 
te ll , this character is neve r reused , excep t when a 
C R is done . At BFEF, the cursor character (S F) is 
printed and an RTS to Br60 is done. 

At BF60, the A, X, and Y registe rs are pulled 
from the stack and res tored. The il B F72 does an 
RTS back to the routine that call ed the VR. 

Let's go back and see the path a CR character 
fo llows. The CR sta rts at BF4 F with alSR lo BF05. 
131'05 does aJSR to BFC2, which prints the cha rac­
te r in 020 I, the character "unde rneath" the curso ... 
T his character is invariably a "space" (20). At BFD4 
we RTS lo BF08, where the character in the "home" 
position is slOred in 020 I . At BFEF, the cursor 
cha racter (SF) is printed at the "home" position. 
Now we RTS to 131'52, whichJMPs to 131'6 0 . The 
A, X, and Y registe rs are restored and we RTS to 
the VR ca lling routine. 

Spoor Of The Wily LF 
l.e t's re view the slatus o f tlt e TV displa y at the end 
of the CR. The cursor character has moved from 
its former position at the e nd of the home line to 
the home position . T he characte r thai f()rmerl y 
occupied this pos ition is 11 011' slOred ill 020 I. 

With this in mind , we track Ih e lill e Iced char­
acterthrough the VR. The l.F is usua ll y done 
immediatel y after a CR. We le ft the l.F at B 1"76, 
wh ich .J SRs lo B FC2 a nd prints the contems of 
020 I at the home positio n. Th is resto res the lirst 
character of th e line and erases lhe cursor. At 
BF04, we RTS to BF79 , whe re the cursor offse t is 
AN Oed with the hex Ilumber EO. This has the 
e ffect of rounding the o llsel 10 the sta rt of the 
video line. 

T he round ed-ofT nllmber is storcd ill ()~()~, 
Nex t, a scroll -onc-bytc routill C is t:o picd f rom 
BASI C ROM to RAM at 0207-020F . AI BFSC. the 
X regisler is loaded with 0 3(C II') or D7(C2 P). The 
X r eg ister will be used later to d etermill c " 'hel her 
o r l1 0tlilc nHlt ille is scrollill g t he last page o f \'idco 
melllory, H ex ~o is slorcd illlhc J\ register alld the 
lillc width is put into the Y register. I rth e line 
width is g-rea ter thall 20 . which indiciles a 2 1< 
", ,, ,"ory, Ihe A r"gist<:r is doubled ("I()). Al I3F~I ~I . 
th e A register is IIscd to sc t th e ()~()7-F silbroutille 
fo r a 2() ('12 dec. ) 01' " '10 (Ii' l dec. ) cha rac ler lillc 
le ll gth . The Y registe r is zcroed ill prep;lralioll fo r 
li se as an offsct count cr f'o l' th e O:l() 7 SUI)l'OlItillc. 

AI IIF'IF , lit " ' '''Iual scro ll is slartcd lI' ilh a .ISR 
10 () ~ 07, which ge ts one h }' tl' I'r0l11 vicl co Illc illo r ), 
and stores it ill th c lI ex l lillc ;Ibo"c, Th e Y register 
is inlTc lll cllted and wc RTS to BFA I and check to 
sce if' I h c ('U ITell [ p; Igc.: II as hcc lI ( f)1ll pl ct cI y sc rolled , 
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[f the page is not done, we branch to BF9E to scroll

another byte. When the page is done, the 0207

subroutine is set to scroll the next. page. A check is

made to see if the 0207 subroutine is set to the last

page ol video memory. If the sub is not set to the

last page, we go back to BF9E to scroll another

page. If we are on the last page, we scroll down lo

the home line, using the Y register and location

0202 to tell when to stop scrolling. At BFB6, the

home line is cleared by storing "space" characters

in its memory locations. We JSR lo BFDE, which

prints the cursor in the home position. Finally, we

RTS to BF6D, pull the A, X. and Y registers from

the stack and. at BF72, the VR returns to the routine-

that called it. Our journey is finally over, and I

hope il has been an informative our.

Video Routine (BF2D)

Figure 1.

GOSUB

RETURN

GOTO

Add one

Contents of loc. 0200

Logical function

All numbers are in hexadecimal.

JSR

RTS

BRANCH, JUMP -

INCREMENT

/0200/

AND

BP2D Put /A reg./ (char.) in 0202

BF30 Save A,X,Y registers on stack

BF35 Put /0202/ (char.) in A reg.

BF38 If char, is null, branch to BF6D.

BF3A Load Y reg. with /0206/ (TV delay)

BF3D If Y is zero, branch to BF47.

BF3F TV delay loop

BF47 If char, is a LF, branch to BF76.

BF4B If char is not CR, branch to BF55.

BF4F JSR to BFD5.

BFD5 JSR BFC2

BFC2 Load X with /0200/

(cursor offset)

BFC5 Load A with /0201/

(char to print)

BFC8 Load Y with /FFE2/

(video mem size)

BFCB If Y is not zero, go to BFDl.

BFCD Store A is D300+/X/ (C1P)

BFD0 RTS

BFDl Store a in D700+/X/ (C2P)

BFD4 RTS

BFD8 Load A with /FFED/

(cursor "home" offset)

BFDB Put /A/in 0200 (cursor offset)

BFDE Put /0200/ is X.

BFE1 Put char at D300-/X/ in A.

BFE4 Put /FFE2/ (video mem size) in Y.

BFE7 If Y is equal to zero, (IK video

mem.) goto BFEC.

BFE9 Load A with char, at D700+/X/.

BFEC Put A in 0201

(temporary char, storage)

BFEF Put cursor char. (5F) in A.

BFF1 Branch always to BFC8.

BFC8 Load Y with /FFE2/
(video mem size)

BFCB If Y is not zero, go to BFDl.

BFCD Store A is D300+/X/ (ClP)

BFD0 RTS

BFDl Store a in D700+/X/ (C2P)

BFD4 RTS

BF52 JMP BF6D

BF55 Put char, in 0201

(temporary char, storage)

BF58 JSR BFC2

BFC2 (See BFC2 subroutine above)

BFD4 RTS

BF5B Increment /0200/ (cursor offset).

BF5E Put /FFE1/ (chars/line-1) in A.

BF62 Add /FFE0/ (cursor "home" offset)

to A.

BF65 If A is greater than /0200/

(cursor offset) JMP BF73.

BF73 JSR BFD8

BFD8 (See BFD8 subroutine above)

Put char, in "home" position into

0201 and print cursor in

its place.

BFD4 RTS

BF76 JSR BFC2

BFC2 (See BFC2 above)/

Print char, from 0201 at home

position.

BFD4 RTS

BF79 Put /FPE0/ (cursor "home" offset)

in A.

BF7C AND A with number E0 and put

result in 0202.

BF81 Transfer scroll subroutine from

BFF3-A to RAM. (0207-B)

BF8C Load X with /BFFE/ (D3) or

/BFFC/ (D7).

BF8F Put 20 (line length) in A.

BF91 Put /FFE1/ (chars.line-1) in Y.

BF94 If Y greater than 20, then /A/.

BF99 Use A to set line length in

scroll subroutine (0207-E).

BF9C Zero Y register (byte counter).

BF9E JSR 0207

0207 Load one byte from video memory

020A Store byte one line above

previous location

020D Increment Y.

020E RTS

BFAl If page is not done, loop to BF9E.

BFA3 Increment high byte of video

addresses in scroll subroutine.

BFA9 If high byte not equal to D3 (ClP)

or D7 (C2P) then branch to BF9E.

BFB1 Scroll last page down to

cursor line.

BFB6 Put "spaces" in home line

(erase line).

BFC0 Branch always to BF6A.

BF6A JSR BFDE (See BFDE sub above.)

print cursor at home position,

store char, in 0201.

BF6D Pull A,X,Y from stack.

BF72 RTS (Return from calling routine.)
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I r the page is lIot done, we branch 1.0 B 1'9 E to scroll 
another byte. Whe n the page is done, th e 0207 
subroutine is se t 1.0 scroll th e next page. A check is 
made 1.0 see if the 0207 subroutine is set 1.0 the last 
page or video memory. I f" th e sub is nut set to th e 
last page, we go back 1.0 B F9E 1.0 sc roll another 
page. I r we are 011 the last page, we s<.; roll down to 
the home lillc, lIsing th e Y rcgister and loca tion 
0202 to tell wilen to stop scrolling. At BFB6, the 
home lille is cleared by storing "space" characters 
in it s memor), locations. We JSR to BFDE, which 
prints the cursor ill the homc position. Finall y. we 
RTS to BFliD, pull th e A, X. a nd Y registe rs from 
the stack and , a t 131'72. the VR l'C tUrIlS 1.0 th e rou tin e 
that call ed it. Ourjourney is IiIl ,d1 ), ove r , a nd I 
hope it has beell all illf"orlllati\'c OIl C. 
Video Routine (BF2D) 

Figure I. 
JSR - GOSUB 
RTS - RETURN 

BRANCH, JUMP - GOTO 
INCREMENT - Add one 
/ 0200 / - Contents of loco 0200 
AND - Logical function 
All numbers are in hexadecimal. 

BF2D Put /A reg. / (char.) in 0202 
BF30 Save A, X,Y registers on stack 
BF3S Put / 0202/ (char.) in A reg. 
BF3a If char. is null, branch to BF6D. 
BF3A Load Y reg. with /0206/ (TV delay) 
BF3D If Y is zero, branch to BF47. 
BF3F TV delay loop 
BF47 If char. is a LF, branch to BF76. 
BF4B If char is not CR, branch to BFSS. 
BF4F JSR to BFDS. 

BFDS JSR BFC2 
BFC2 Load X with /0200/ 

(cursor offset) 
BFCS Load A with / 0201/ 

(char to pr int) 
BFCa Load Y with / FFE2/ 

(video mem size) 
BFCB If Y is not ze ro, go to BFD1. 
BFCD Store A is D300+/X/ (C1P) 
BFD0 RTS 
BFDl Store a in D700+/ X/ (C2P) 
BFD4 RTS 

BFDa Load A with / FFED/ 
(cursor "home" offset) 

BFDB Put /A/in 0200 (cursor offset) 
BFDE Put / 0200/ is X. 
BFEl Put char at D300-/X/ in A. 
BFE4 Put / FFE2 / (video mem size) in Y. 
BFE7 If Y is equal to zero , (lK video 

mem.) goto BFEC . 
BFE9 Load A with char. at D700+/ X/ . 
BFEC Put A in 0201 

(temporary char. storage) 
BFEF Put cursor char. (SF) in A. 
BFFl Branch always to BFCa. 
BFCa Loa d Y with / FFE2/ 

(video mem size) 
BFCB If Y is not zero , go to BFD1. 
BFCD Store A is D300+/X/ (C1P) 
BFD0 RTS 

BFDl Store a in D700+/X/ (C2P) 
BFD4 RTS 

BFS2 JMP BF6D 
BFSS Put char. in 0201 

(temporary char. storage) 
BFS8 JSR BFC2 

BFC2 (See BFC2 subroutine above) 
BFD4 RTS 

BFSB Increment /0200/ (cursor offset). 
BFSE Put /FFE1/ (chars/line-l) in A. 
BF62 Add /FFE0/ (cursor "home" offset) 

to A. 
BF6S If A is greater than /0200/ 

(cursor offset) JMP BF73. 
BF73 JSR BFDa 

BFDa (See BFDa subroutine above) 
Put char. in "home" position into 
0201 and print cursor in 
its place. 

BFD4 RTS 

BF76 JSR BFC2 

BFC2 (See BFC2 above)/ 
Print char. from 0201 at home 
position. 

BFD4 RTS 

BF79 Put /FFE0/ (cursor "home" offset) 
in A. 

BF7C AND A with number E0 and put 
result in 0202. 

BFal Transfer scroll subroutine from 
BFF3-A to RAM. (0207 - B) 

BFaC Load X with / BFFE/ (D3) or 
/BFFC/ (D7). 

BFaF Put 20 (line length) in A. 
BF91 Put /FFE1/ (chars .line-l) in Y. 
BF94 If Y greater than 20 , then / A/ . 
BF99 Use A to set line l ength in 

scroll subroutine (0207- E). 
BF9C Zero Y register (byte counter). 
BF9E JSR 0207 

0207 Load one byte from v ideo memory 
020A Store byte one line above 

previous location 
020D Increment Y. 
020E RTS 

BFAl If page is not done, loop to BF9E. 
BFA3 Increment high byte of video 

addresses in scroll subroutine . 
BFA9 If high byte not equal to D3 (C1P) 

or D7 (C2P) then branch to BF9E . 
BFBl Scroll last page down to 

cursor line. 
BFB6 Put I' spaces" in horne line 

(erase line). 
BFC0 Branch always to BF6A. 
BF6A JSR BFDE (See BFDE sub above . ) 

print cursor at home position, 
store char. in 0201. 

BF6D Pull A,X ,Y from stack . 
BF72 RTS (Return from call i ng routine.) © 
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Odds And Ends
String Array Bug
J Horemans
If you use string arrays for example A$(N), then

be aware of OSI's program bug that can wipe out

your program if the FRE function is called by the

machine when leftover strings fill your RAM.

Avoiding the problem is simple. Merely choose the

DIMensions of the string array with the formula

N = 3* + 3. For example DIMA$(44) is O.K., but

DIMA${45) can cause a program to crash. Also call

the FRE function after doing a string array manip

ulation. Write yourself a program to find (and

then make a permanent list of) the values that

circumvent this problem. Here is a suitable

example.

10 for 1= I to 20 (or any other values e.g. 21 to 40)

20N = 3*I + 2

30?N

40 next I

You should get a list like:

2,5,8, 11,14,-44,47,50,...

Flie values of N printed on the screen are the ones

to use. Choose the one closest to the size array you

need. It is also necessary to put a line like this after

string array manipulations:

100 X=FRE(0)

For Those Inclined To Experiment

Here is a program to demonstrate the suing array hug in OSI.

5 A$="B"

10 FOR 1=1 TO 100

20 B${1) = B$(1) + A$

30 next

40 B$(l) = ""

50 X = FRE(0)

60 A = A+1:?"DONE"A;X

70 GOTO 10

Run the program as is. Nothing happens fora few

moments, then the screen starts to flicker. Ibis is

the external symptom of the string bug. Recover

by pressing the break key and doing a warm start

by pressing W. Now add line one:

1 DIMB$(2) (or use any number generated by 3*N + 2)

Ihe computer should now hum through this lillle

program, telling you it is happily doing its job and,

in the process, cleaning up the leftover string in

line 50. Remember, it is necessary to have a line /ike

line 50 to call this function. Try running the pro

gram without line 50. If the DIM statement is o.k.

the screen won't flicker, but my 8K machine never

gets past DONF. I.

If yon are making a graphic display, and the

o.k. message keeps coming up to mess ii up, here

arc two ways to defeat it.

1. In immediate mode (no line number):

POKE 3, 96

Flus will turn off the message altogether, but you

have to press RETURN to get the cursor back to

the left of the screen.

2. Just before your subroutines, put this line:

3990 FOR 1= 1 to 10000: NEXT:END

Your program will now wait for the time specified

by counting from I to 10000 (or whatever number

you pLit m) before flashing the o.k. message and

ruining your display. If your subroutines aren't at

the end or you haven't any yet, just use any conve

nient high number for the line.

Those fast screen clears are great, but those

pokes to locations 11 and 12 can be hard to keep in

order if several ML calls arc needed. Here is a fast

full screen clear that does NOT use the ML call via

USR(X). The method is described in The First Booh

of OSI by Williams and Dorner. I have adapted it to

the CllVSupcrboard screen. It does take more

memory than some machine screen clears, but

many of them need DATA lines to POKE in too,

and that can cause confusion with your DATA

statements.

5000A = PEEK(129):B = PEEK(130):POKE129,0:

POKE130,212

5010 S$ = " ":rem31 BLANK SPACES

5020 FOR 1= 1 to 32:S$ = S$ + " ":NEXT:POKE 129,A:

POKE 130,B:RETURN

To call this screen clear insert a line like this:

100 GOSUB5000 <§

* SOFTWARE FOR OSI

j^ VIDEO GAMES 3 **r. $14.95
Three games. Meteor Mission is an asteroids game. SpaceW arsis a battle between

^J two starships Meteor Wars is a combination of the two above games Alt three are
in machine language with fast, real lime action, and super graphics

^ ADVENTURE: IMMORTALITY .... \&*. $11.95
y*- You are an intrepid eiplorer searching lor Ihe fabled Dust ol Immortality". This is

j^ Ihe largest adventure yet available for 8K OSI1 With hidden room load so you can't

■^ cheat

*fc SUPER BUG! $6.95
J-f Here's a super-fast. BASIC/Machine language hybird race game Ten levels of

" difficulty and a infmately changing track will keep you challenged

"^ STARGATE MERCHANT $9.95
y* You area trader in the distant future, traveling through stargates' to get to various

. star systems. Part video game, part board game, always challenging

Kj ADVENTURE: MAROONED IN SPACE 511-95

An adventure thai runs in 8K1 Save your ship and yoursell from destruction

** DUNGEON CHASE $9.95
y* A real-time video game where you eitplore a twenty level dungeon

& DISASSEMBLER $11.95
J^ Use this lo look at the ROMs in your machine to see wnal makes BASIC tick

'^ Reconstruct the assembler source code of machine language programs to
J*r understand now Ihey work Our disassembler outputs unique suffixes which

"V4 identify the addressing mode being used, no other program has this1

^ # SUPER! BIORHYTHMS $14.95
f A sophisticated biorhythm progiam with many unique features

y' ■ ''* Fo. all BASJC-m-ROM systems Selected proqrams avoiiaDle

on disk Color ana sound on v Oeo games [XjK~ ^^H^a

wme lor FREE catalog I^PW ^^^"
(For International requests, please supply 2 at postdciel

&*f\ DIHM SOFTWARE ASSO.
-^"^V/ Ii I KJ I ^1 147 Main St. Ossining. NY 10562
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Odds And Ends 
Siring Array Bug 
J Horemans 
I f you use slI-ing a rra ys fo r example A$(N), lhe n 
be awa re or 051'5 program bug that can wipe O ll t 

you r program iflhe FRE function is ca lled by th e 
machine whe n le ftover strings fi ll your RAM. 
Avoiding th e problem is simple. Mere ly choose lhe 
DIMe nsio ns oflhe string array with th e formu la 
N = 3* + 3 . For example DI MA$(44) is O. K. , but 
DIMA$(45) can cause a program to crash . Also ca ll 
th e FRE function afte r doing a strin g a rray man ip­
ulali o n. Write you rself a program to lind (a nd 
the n make a permanent list of) th e va lues that 
circum ve nt this problem. Here is a sui table 
example. 

10 for I = I to 20 (or any other values e .g. 2 1 to 40) 
20 N=3*1+ 2 
30?N 
40 next] 

You should get a list like : 
2,5,8, 11 , 14, ... 44, 47, 50, ,_, 

T he va lues o f N primed on the screen are th e o nes 
to use. C hoose the o ne closest to th e size arra y you 
need . I t is also necessary to put a line like this afte r 
strin g a rra y manipu latio ns: 

100 X=FRE(O) 

For Those Inclined To Experiment 

Here is a prog ram 10 d elllonst ra te the string :t rra y hug in OS I. 

5 A$="B" 
to FOR 1= I TO 100 
20 B$( I) = B$( I) + A$ 
30 next 
40 B$(I ) = " " 
50 X= FRE(O) 
60 A = A + l: ?" DONE"A;X 
70 GOTO 10 

Run th e program as is. No thin g happens for a few 
mome nts , th en the sc reen starts LO fli cke r . This is 
the ex te rnal sy mpLOm of the string bug. Recove r 
by pressing the break key and doing a warm start 
b y p ressing W. Now add line one: 

I DIMB$(2) (or use any numbel" gene l"ated by 3*N + 2) 

T he ( omputc r sho uld now hUIll through this little 
program, te lling )'OU it is happi ly doin g il.s joband , 
in th e process , cleaning up the le fLov e r s lrt.ng l.n 
line 50. Remember. it is 1U' Cf'SS(IJ ) 1 to !tu ur ([ IIIU' IlIu' 
IiI/.(' 50 to ca ll this fun ction . Try running Ihe pro­
g- ralll Wilhoutlill c [") (). Irt he OIM statc m c nt is o.k . 
~he screen wOIl 't ll it: ker, hut my HK l1la t: h ine ncve r 
gets past DON E I . . . 

I f you arc lIl aki Ilg a g raph ic d "pla y, alld the 
o,k. IlH.:ssagc kce ps ( OIliing up to lII ess it lip , he re 
arc two wa ys to d e fea t it. 

1. III illlmediate 11lode ( 110 lin e nUl11he r): 
POKE3,96 

T his will turn o fllh e messagc a ltoget he r, but yo u 
have to press RET U RN to get th e curso r back 1.0 

lhe le ft of the scree n. 

2 . .J usl. before your subroutines, PUI thi s line: 
3990 FOR 1= I to 10000: NEXT:END 

You r program will now wa it for th e time specifi ed 
by couming from I 1.0 10000 (o r whateve r numbe r 
you put in) before flashing the o. k. message and 
ruinin g your display. If your subrou tin es a ren 't at 
th e e nd or yo u haven 't an y yct , justllse an y con ve­
nient hig h number for the lin e. 

T hose fast sc reen d ears are g reat, but those 
pokes 1.0 locatio ns I I and 12 can be hard to keep in 
orde r if seve ra l ML ca ll s are needed. He re is a fa st 
full screen clea r that does NOT use th e M L ca ll via 
US R(X) . T he me thod is desc ribed in Thl' First Boo" 
uf OS! by Wi ll iams and Dorner. I ha ve adapted it to 
the C I P/Superboa rd sc reen. It does tak e more 
melllory than some machine screen clears, but 
man y of th em need DATA lines to PO KE in too, 
and that ca n ca use confusio n with yo ur DATA 
statements, 

5000 A = PEEK( I 29) : B = PEEK( 130):POKE 129,0: 
POKE130,2 12 

50IOS$=" " : re m31 BLANK SPACES 
5020 FOR 1 = I to 32 :S$=S$+" ": NEXT:POKE 129,A: 

POKE 130,B :RETU RN 

To ca ll th is screen d ear insert a line like thi s: 
100 GOSUB 5000 © 

SOFTWARE FOR OSI 
~iO~\ 

VIDEO GAMES 3 ........... .. .. . ..... . $14.95 
Tl'lree games , Meteor MIssion Isan asteroids game_ SpaceWars Is a batt le [)etween 
two starsl'llps, Meteor Wars is a combinalion 0' the two above games. Alllhree are 
in macl'llne language Wltl'l 'asl, real l ime action, and super graphics. 

iO~\ ADVENTURE: IMMORTALITy .... ~ ........ $11 .95 
You are an IntrepId e~plorer searCl'lmg lor Il'Ie fabled " Dust 01 Immortality" , TI'IIS IS 
t l'le largest adventure ye t ayallable lor 8K 0511 Witl'll'lldden room load so you can' t 
cl'leat. 

SUPER BUG! .......... ... ................... $6.95 
Here's II super· last, BASIC/ MachIne language l'Iyoird race game. Ten leyels 01 
dlHlculty and a int lnately cl'langing track will keep you challenged, 

STARGATE MERCHANT ..... $9.95 
You are a !fader in t l'le distanl future. traYeilng throug h 'sta rgates' to gel to YarlOUs 
star systems_ Part Yldeo game, part boara game , always challengIng, 

ADVENTURE: MAROONED IN SPACE . . ... . 511 .95 
An adventure tha t runs In 8KI Save your sh,p and yoursel t Irom des tru ct,on 

DUNGEON CHASE . ...... . . . ... . . 59.95 
A reaf.tlme VIdeo game wl'lere you e~plore a twenty level aungeon 

DISASSEMBLER 511 .95 
Use th IS to look at the ROMs In your macl'llne 10 see wl'lal makes BAS IC tIck 
Reconstruct the assembler source coae 01 macl'llne language prog rams to 
understand l'Iow t l'ley work Our d,sassembler outpu ts unIque suHI~es wl'llch 
laentl ly the addreSSing moae being usea, no o ll'lel plogram has tl'lIS' 

{r. , SUPER! BIORHYTHMS ...... . ... . .. ...... .. S14.95 
/ A sopl'l lstlcated blorl'lytl'lm program w i tl'l many unique tealures 

~
c ' For all BASIC·ln·ROM systems Sele<: ted p.ograms .lYJ,laole 

on d,sk CotOI and sound on v deo games ~ ~I 

Wnte to. FREE cata log ~_ _ 
'ii (Fo.lnternat,onal ,equests, pleasesupply 201 postauel 

('~ORIONSOFTWARE ASSO . 
....,.... 147 Main 51. Ossining. NY 10562 
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The Unwedge -

Tape Append

And Renumber
David A. Hook

Ontario, Canada

Lately in COMPUTE! there has been a great emphasis

on the subject of appending. Both Harvey Herman

(#8 pg. 96, #10 pg. 164) and Roy Busdiecker (#10

pg. 132) have presented their techniques.

These examples all require the use of a Basic

program, which must be deleted later. Reference is

made to the need to correctly arrange the line

numbers. However, the programmer is required to

find his own solution to this particular obstacle.

Wouldn't a utility combining Append with

Renumber be helpful? The UNWEDGE attempts

to satisfy these needs:

1. Written in machine language for speed of op

eration.

2. Self-relocating. The Bask program loads the

code into high memory and protects itself from

intrusion by Basic.

3. Works with Basic 2.0 (upgrade ROM) or Basic

4.0. The Basic loader automatically takes the

proper code for the machine in use.

4. Reads and allows Appending of programs

recorded on original (1.0) upgrade, and 4.0

machines.

5. The UNWEDGE attaches itself to the operating

system (CHRGOT routine). Its commands may be

used in the direct mode, with a minimum of user

effort.

6. Compatible with the popular D( )S support

programs. While the Append function only works

for tape append, ihe UNWEDGF. doesn't interfere

with the Wedge's function.

7. The same 'SYS' command is used to activate

and to cancel the routines.

8. Consumes only 771 bytes of user memory.

Bill Seiler deserves the credit for nearly all the

coding. 'PET Renumber 3.01 for original ROM

(1.0) appeared in Pet User Notes (Vol I, #7 Nov./

Dec. 1978). I have upgraded this for 2.0 and 4.0

ROM and provided for user input of line numbers.

Seiler was also responsible for the 'Append

Wedge' for original ROM, which was printed in

Commodore Canada's Transactor (Vol. 2, #3 July

1979).

The above PET User Notes issue included

"M7l7l" by Jim Russo and Henry Chow. This is a

high-monitor with merge capability for original

ROM.

Features of both of these were cannibalized

and converted for use with the recent ROM releases.

Additions were made to provide messages and to

allow loading of tape recorded on older machines.

To Use The Program (First Time):

1. Copy the Basic program listing. Watch for the

"L", "H" and "-" in the DATA statements.

2. Save the Basic Program. If you try to run it

first, an error may require a reset of the PET. You

know what that means!

3. RUN the program. In about 20 seconds the

screen will clear and give you the important infor

mation. Copy down the SYS number shown —

you'll need it to activate/cancel UNWEDGE.

4. (OPTIONAL)

{If you're not familiar with the machine

language monitor, the next set of "funny numbers"

might confuse you. Don't let it, they are there to

ease the next step.)

Prepare a tape to save the machine language

code by itself. Move the cursor up to the line that

begins:

.S "AP/REN...(etc.)

Hit the return key, and follow instructions (PRESS

PLAY...). When the cursor returns, type

X RETURN

which gets you back to Basic.

You will note that the file name contains both

the version (2 or 4) saved as well as the correct SYS

number to use. This will be helpful when you come

to use the machine code again.

This copy will load faster than the Basic

program and doesn't require RUN after loading.

SYS number will activate/cancel. The restriction is

thai it always sits in the same spot, and could

overwrite something already in that spot in high-

memory. Use the relocating Basic version if you're

not sure.

For Tape #2 or Disk:

Change the "01" to "02" if you're saving to

Tape #2. Insert "0:" or " 1:" (Drive #) after the

quote and ahead of the "AP/REN", and change
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The Unwedge -
TapeAppend 
And Renumber 
DavidA Hook 
Ontario. Canada 
Lately in COMPUTE! there has been a great em phasis 
on the subject of appe nding. Both Harvey He rma n 
(# 8 pg. 96, # I 0 pg. 164) and Roy Busdiecker (# I 0 
pg. 132) have presented their techniq ues. 

These examples all require the use of a Basic 
program , which must be deleted late r. Re ference is 
made to the need to co rrectly arra nge the line 
numbers. However, the programmer is required to 
find his own so lution to this panicular obstacle . 

\"'ouldn 't a utility combi ning Append with 
Renumber be helpful? The UNWEDGE attempts 
to sa ti sfy these needs: 
1. Writte n in machine language for speed o f op­
e ration . 
2. Self-relocating. The Basic program loads the 
code into high me mory and pro tects itself from 
intrusio n by Basic. 
3. Wo rks wi th Basic 2.0 (upgrade ROM ) o r Basic 
4 .0. T he Basic loader a utomaticall y takes the 
prope r code for the machine in use. 
4. Read s and allows Appe nding of progra ms 
reco rded o n original ( 1.0) upgrad e, a nd 4.0 
machines, 
5. The UNWEDGE anaches itself to the operating 
system (C HRGOT routine). Its comma nds may be 
lIsed in the direct mode, with a minimum o f user 
e ffort. 
6. Compatible with the popula r DOS support 
prog rams. Whi le the Append function only works 
for tape append , the UN WEDGE doesn't il1lerfere 
with the Wedge's function. 
7. T he sa lll e 'SYS' commalld is used to activate 
and to cancclthe routines . 
8. Cnnsumes olll y 77 1 bytes of user me mory. 

Bi ll Se iler deser ves the credit for nea rl y all the 
codin g. ' PET Re numbe r 3.0· for origi na l RO M 
( 1.0) appea red in Pet User Notes (Vo l I. # 7 Nov.! 
Dec. 1975). I have upgraded thi s lu I' 2.0 and 4.0 
ROM a nd provid ed fo r use r inpul o f line numbers. 

Seiler was also res ponsible for the 'Append 
Wedge' for original ROM , which was printed in 
Commodore Canada's Transacto r (Vo l. 2, # 3 July 
1979). 

T he above PET User Notes issue included 
"M717 1" by J im Russo and He nry Chow. This is a 
high-monitor with merge capability fo r original 
RO M. 

Fea tures o f both of these were cannibalized 
and converted for use with the recent ROM releases. 
Additions we re made to provide messages and to 
allow loading of tape recorded on older machines . 

To Use The Program (First Time): 
1. Copy the Basic program listing. Watch for the 
"L", "H" and "-" in the DA l~A statelnents. 
2. Save the Basic Program. I f you try to run it 
first, an e rror may req uire a reset of the PET. You 
know what that means! 
3. RUN the program. In about 20 seconds the 
screen will clear and g ive you the important info r­
matio n. Copy down the SYS number shown­
you' ll need it to activate/cancel U NW EDGE. 
4. (O PTIONAL) 

(If you're not fami lia r with the mach ine 
language monitor, the next set of "funn y numbers" 
might confuse you . Don't le t it, they are there to 
ease the next step.) 

Pre pare a tape to save the machine language 
code by itself. Move the curso r up to the line that 
begins: 

.s " AP/REN ... (etc.) 

Hitthe return key, and fo llow instructions (PR ESS 
PLA Y .. .). Whe n the curso r returns, type 

X RETURN 

which gets you back to Basic. 
Yo u will note that the fil e name contains both 

the ve rsion (2 or 4) saved as wel l as the co rrect SYS 
nUlllber to use. This will be helpfu l when )'ou come 
to use the machine code again. 

Th is copy will load fas te r than the Basic 
progra m and doesn't require RUN after load ing. 
SYS numbe r wi ll ac ti vate/cance l. The restricti on is 
that it always sits in the same spot, and could 
o verwrite something alread y in that spot in high­
memo ry. Use the relocatin g Basic vers ion if you 're 
no t su reo 

For Tape #2 or Disk: 

Changc the "0 I" to "02" if yo u're sav ing to 
Tape # 2. Insc rt "0 :" or " 1:" (Drive # ) after the 
q uote and ahead o f the "A P/REN", and cha nge 
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"01" to "08" if you're saving the object code on

disk.

5. Activate the routine with the given SYS number.

Since this is reversible, you may cancel UNWEDGE

using the same number. (Don't try to save the

machine language as in step 4 above, when the

UNWEDGE is active).

To Use The Program (Subsequently):

Either: Load the Basic program, then Steps 3

and 5.

Or: Load the machine code, then Step 5.

To Renumber A Basic Program In Memory

The Append routine requires each segment (on

tape) to have higher line numbers than the previous

one (in memory). Thus, Renumber will often be

called upon to prepare the various segments — the

benefit of combining these utilities.

1. Clear the screen and move the cursor about 3/4

of the way down the screen.

2. Type the '■' (less-than key) in the first column of

a line.

Examples of options available:

R 'RETURN'

R 1000 'RETURN'

R250,5 'RETURN'

The first example will renumber with starting

line of 100 and step size of 10, which are the default

settings.

The second one selects a starting line of 1000,

and increment 10.

The final selection results in a starting line of

250. with a step size of 5.

The maximum step size allowed is 255. He sure

that the last line number (after Renumbering) will

not exceed 03999.

3. When 'RETURN' is pressed, the upper part of

the screen will show a variety of characters. (It is

being used to store the line numbers). The message

'RENUMBERING'will be displayed.

4. When the cursor returns (1-10 seconds) the pro

cess is complete. All 'GOTO'. 'THEN', GOSl'B'

and 'RUN1 destinations have been updated. Anv

references to non-existent lines will be numbered

'65535' (illegal line number) to flag the error. You'll

have to correct these before proceeding.

5. Renumber will handle up to 500 lines, which

should cover most programs.

To Append One Basic Program To Another

1. Place the program to be appended in Tape #1.

Its first line number must be higher than the last

line of the program in memory. Use the Renumber

feature to prepare this segment beforehand.

2. Type the V (less-than key) in the first column of

a screen line.

Examples:

APPEND 'RETURN'

A 'RETURN'

• A "PROG" 'RETURN'

The first two examples will Append the next pro

gram found on tape to the program in memory.

Note that only the first letter "A" is necessary,

though the whole word may be entered.

By specifying a file name (in quotes), the pro

gram 'PROG1 will be Appended. Others found on

the tape will be bypassed.

3. Only Basic programs may be Appended and

Appcnded-to. If the in-memory program is not all

Basic, the routine aborts giving 'NOT ALL BASIC

PROGRAM'message.

4. If the specified program is not all Basic, a simple

LOAD, not Append is executed. The same message

is printed, but without tlie error condition. Be care

ful here, since the memory pointers may have been

changed.

5. If the combined program will not lit into

memory, an 'OUT OF MEMORY ERROR' will be

shown. The Append will not take place.

6. The routine handles one of the differences in

SAVE locations between Basic 1.0 and 2.0/4.0.

The other difference may be handles in one of

two ways: Since Renumber (with subsequent

SAVE) will often precede Append of a routine, the

other discrepancy will be covered. As an extra pre

caution, simply reSAVE any segment before

attempting to append ii.

7. The message 'APPENDING' will be displayed as

the proper file is found and loaded. When the cur

sor returns, the job is complete.

8. Repeal step 2 for further Appends, using Re

number as necessary.

I hope that this utility will find a home in your

machine. Loading UNWEDGE into memory after

power-up will keep it available for use.

As with most of my work, little would be possi

ble without the published references by Jim Butter-

field. Additionally, my thanks to Jim for the advice

and suggestions on many subjects.

0 REN RPPEND & RENUMBER BfiSIC PR0GRRMS

1 REM SELF-RELOCRTING

2 REM FOR BflSIC 2.0 RHD EflSIC 4.0

3 REM

4 REM HRVIIi fl. HOOK, 53 STEEL STREET

5 REM BRRRIE, 0NTRRI0, CRNfiDfl

6 REM L4M 2E9 (705) 726-8126
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"0 I" to "OS" if yo u 're savi ng the obj ect cod e on 
disk. 
5. Activate the routine with the g iven SYS numbe r. 
Since this is reversible, you may cancel UNWEDGE 
using the same num ber. (Don't try to save the 
machine language as in ste p 4 above, whe n the 
UN WEDGE is active). 

To Use The Program (Subsequently): 
Either: Load th e Basic program, the n Ste ps 3 
a nd 5. 
Or: Load the machine cod e, then Step 5. 

To Renumber A Basic Program In Memory 
T he Append routine req uires each segmelll (o n 
tape) to have hig he r line numbers than thc prev io us 
o ne (in memory) . T hus, Re number will o ften be 
called upon to prepat'e the various segments - the 
benefi t o f combining these utiliti es. 
1. Clear the screen and move the curso r abou l 3/'1 
of the wa), cl o wn the screen. 
2. T ype the '<' (less-than key) in the first co lu mn of 
a line. 

Examples of oplio ns avai lable: 
.R 'RETURN' 
,R 1000 'RETURN' 
,R250, 5 ' RETU RN' 

The fi rst example will re number with starting 
line of 100 and ste p size of 10, which are the d e fault 
settin gs. 

The second one selects a sta rtin g line o f 1000 . 
a nd incre me lll 10. 

The fina l selection resu lts in a slarting line o f 
250, with a sle p size o f 5. 

The max illlum step size a llowed is 255. Be sure 
that the last line numbe r (after Re numberin g) will 
no t exceed 63999. 
3. Whe n ' RETU RN' is pressed , the upper part of 
th e screen wi ll show a va ri e ty of characte rs. (It is 
being used 10 sto re Ihe lin e num bers). T he message 
' RENUM BER I NG' will be displayed. 
4. Whe n the curso r re turns ( 1· 10 second s) the pro­
cess is complete. All 'GOTO'. 'THE N', 'GOS B' 
and ' RUN' deslinatio ns have bee n updaled . An)' 
references to nOll -ex istent lines \"ill be numbe red 
'65535 ' (illega l line number) to flag the e rrur. You ' ll 
have to correCl these befo re proceeding. 
5. Re number ,,·ill handle up to 500 lines. which 
should cover most programs. 

To Append One Basic Program To Another 
1. Place the p rogram to be appended in Tape # I. 
Its firslline number must be hig her than the last 
line of the program in me mory. Use the Renumber 
feature to prepare this segme lll be forehand. 
2. T ype the '<' (less- tha n key) in the first co lumn uf 
a screen line. 

Examples: 
.APPEND ' RETURN' 
.A 'RETURN' 
.A "PROG" 'RETU RN' 

The first two examples will Appe nd the nex t pro­
gram fo und on lape to the program in memory. 
Note that onl y Ihe first letter "A" is necessa ry, 
though the who le word ma y be entered. 

By specifying a fil e name (in quo tes), the pro­
gram 'PROG' wi ll be Appended. Others fo und on 
the ta pe wi ll be bypassed. 
3. Only Basic programs may be Append ed a nd 
Appended-to. If the in-me mory progra m is nOI all 
Basic, the routine aborts giving 'NOT A LL BASI C 
PROGRAM ' message. 
4 . I f the specifi ed program is no t a ll Basic, a simple 
LOAD, not Append is executed. The same messa"e 
is printed , but witho lillhe error conditio n. Be GlI~­
fu l here, sin ce thc me mory po inle rs may have bec n 
cha nged. 
5. I f the combined program will not fit into 
memory, an 'OUT OF MEMORY ERRO R' will be 
shown. T he Append willno l lake place. 
6. The ro utine ha nd les o ne of the differe nces in 
SA VE locations bel wee n Basic 1.0 a nd 2.0/"1.0. 

T he o ther differe nce ma y be handles in u ne o f 
twO ways: Since Re number (\\'ith subsequent 
SA VEl will often preced e Append of a routine. Ihe 
othe r discrepancy will be covered , As an ex tra pre­
caution , simpl )' reSA VE an)' segmenl be fore 
attempt in g to append il. 
7. The message 'A PP END ING' will be displa )'ed as 
the prope r fil e is fou ll d and loaded . Whe n the cur­
sur re turns, the j ob is complele. 
S. Repeal step 2 fo r furt her Appends, using Re­
number as necessa r )'. 

I hope thaL Ihi s utiliL ), will find a homc in )'ou r 
machine. Load ing UN WEDGE into me mu r), :t !"t e r 
powe r-up will keep il avai lable fu r usc. 

As with mUSI o f Ill )' work, litLie would be pussi­
ble witho ut the publ ishcd refe re nces b), Jim BUll er­
fi e ld. Add itio nall ),. m)' Ihanks lu Jim fu r the ad"i ce 
and suggestions on mall )' sul~ j ects, 

(1 FHl APF'Et·m ,~~ PEt4U~lBEJ;: BA~:;IC F'F.:OOPAt'l::; 
1 Rnl ::;ELF -J;:ELOCAT I t·lO 
.- , FHl FOP BA::; I C 2.0 At·m BA~; I C 4. (1 00-
.-, REt'l ..:' 
4 FHl DA"lID A. HOme .. c,-, ,_Ie, STEEL ~:;TPEET 

'" FHl BAPF.: IE .. OtHAPIO .. CAt'lADA '-' 
6 F.:Et-l L4t'1 2E9 ( 705 ) 726- 8126 



DR.
DALEY'S

SOFTWARE
Software with a difference.

THE MAIL LIST
A Proven Performer

Proven Performance with The Mail List is now in

use by many satisfied customers.

It has been nearly two years since the first version

of The Mail List was introduced. Only the BEST

software will stand this test of time.

The Mail List has been specially designed to be

used by the novice computer operator. All opera

tions in the system are menu driven with built in user

protection. This insures that you can have hassle

free and error free operation.

Why waste time with other inferior mailing lists?

Compare these features:

1. User defined data structures. You are the best

judge of how your files should be organized. DR.

DALEY'S mailing list package is unique in this

feature. With The Mail List you can divide each

record to suit your needs.

2. User defined label format. You can print from

one to eight labels across and up to 10 lines per

label.

3. Interface to WordPro 3 or 4.

4. Fast and easy input and editing.

5. Easy to use 'wild card' sorting. This will allow

searches through the file using up to 3 fields.

6. Multiple disk files. Maximum capacity is 80 disks

per file.

This powerful package comes on diskette with

nearly 100 pages of documentation. It is packaged

in an attractive binder.

When ordering please specify the version you are

ordering. It is available for the following systems:

Version 4.4 $159.95

(Any computer with Commodore BASIC 4.0 and

32K memory with the 4040 (or upgraded 2040) disk

drive.)

Version 4.8 $179.95

(Commodore 8032 with the 8050 disk drive.)

Call or write for details of our other software.

NOTE OUR NEWADDRESS

DR. DALEY'S SOFTWARE

Water Street

Darby, MT 59829

Phone: (406)821-3924

(Hours: 10 a.m. to 6 p.m. Mountain Time)

KILO CORPORATION

313 N. First Street

Ann Arbor, MI 48103

Telephone: (313) 668-1566

DIRECT PAGE REGISTER FOR THE 6502

Create pseudo "zero-pages" at user specified

memory locations * Access by poking from

Basic or directly with machine code * For

6502's running at 1 MHz or less * Inquire for

faster frequencies * EACH $155.00

CBM RUN TIME LINKING LOADER

Allows : * Linked loading of Basic programs

anywhere in memory * Run time linking of

Basic program segments * Saving Basic

Machine Code loads during Basic execution -

Creates M.C. virtual memory * EACH $27.95,

with Screen Form, BOTH $45.95

SCREEN FORM CBM

Create invoice and other forms by using the

cursor to layout CRT Input/Display fields *

Avoid Input statement problems Avoid

programming Get commands Formatted

printing * Programmed controlled status line

similar to WordPro's * EACH $27.95

CBM KEYBOARD EXPANSION FOR BASIC 4.0

16 keys allow: Inst/Del Lines, Erase Begin/

End, Scroll Up/Down, Set Scroll Top/Bottom,

Set Text/Graphics Mode * Plus numeric pad

Return/Minus, Inst, Del, Slow/Stop-Scroll

keys and joystick cursor control * 589.95

A CBM/PET SOFT ROM (8 KBYTES!)

8K CMOS RAM with write protect allows extra

machine code or data storage * soft loading of

ROM images to avoid ROM conflicts * EACH

$190.00, with battery back-up $225.00

STD-BUS INTERFACE AND MOTHER BOARD

Expand with STD-BUS board level products.

Used in industry, the variety of relatively low

cost cards available make this bus a wise

choice for development or laboratory systems.

Interface $135.00, Mother Board and Rack - 6

slots $125.00

SEND FOR STD-BUS PRODUCTS CATALOG!

Specify all system hardware when ordering.

CBM/PET and WORDPRO are trademarks.

DR. 
DALEY'S 

SOFTWARE 
Software with a difference. 

THE MAIL LIST 
A Proven Performer 

Proven Performance with The Mail List is now in 
use by many satisfied customers. 

It has been nearly two years since the first version 
of The Mail List was introduced. Only the BEST 
software will stand this test of time. 

The Mail List has been specially designed to be 
used by the novice computer operator. All opera­
tions in the system are menu driven with built in user 
protection. This insures that you can have hassle 
free and error free operation. 

Why waste time with other inferior mailing lists? 
Compare these features: 
I. User defined data structures. You are the best 

judge of how your files should be organized. DR. 
DALEY'S mailing list package is unique in this 
feature . With The Mail List you can divide each 
record to suit your needs. 

2. User defined label format. You can print from 
one to eight labels across and up to to lines per 
label. 

3. Interface to WordPro 3 or 4. 
4. Fast and easy input and editing. 
5. Easy to use 'wild card' sorting. This will allow 

searches through the file using up to 3 fields. 
6. Multiple disk files. Maximum capacity is 80 disks 

per file. 
This powerful package comes on diskette with 

nearly 100 pages of documentation. It is packaged 
in an attractive binder. 

When ordering please specify the version you are 
ordering. It is available for the following systems: 
Version 4.4 $159.95 
(Any computer with Commodore BASIC 4.0 and 
32K memory with the 4040 (or upgraded 2040) disk 
drive.) 
Version 4.8 $179.95 
(Commodore 8032 with the 8050 disk drive.) 

Call or write for details of our other software. 

NOTE OUR NEW ADDRESS 
DR. DALEY'S SOFTWARE 
Water Street ~ ~ 
Darby, MT 59829 Llil.J ~ 
Phone: (406) 821-3924 

(Hours: to a.m. to 6 p.m. Mountain Time) 

KILO CORPORA nON 
313 N. First Street 
Ann Arbor. MI 48103 
Telephone: (313) 668-1566 

DIRECT PAGE REGISTER FOR THE 6502 

Create pseudo "zero-pages" at user specified 
memory locations * Access by poking from 
Basic or directly with machine code * For 
6502's running at 1 MHz or less * Inquire for 
faster frequencies * EACH $155 .00 

CBM RUN TIME LINKING LOADER 

Allows: * Linked loading of Basic programs 
anywhere in memory * Run time linking of 
Basic program segments * Saving Basic 
Machine Code loads during Basic execution -
Creates M.e. virtual memory' EACH $27.95, 
with Screen Form . BOTH $45.95 

SCREEN FORM CBM 

Create invoice and other forms by using the 
cursor to layout CRT I nput / Display fields * 
Avoid Input statement problems * Avoid 
programming Get commands * Formatted 
printing * Programmed controlled status line 
similar to Word Pro's * EACH $27.95 

CBM KEYBOARD EXPANSION FOR BASIC 4.0 

16 keys allow : lost / Del Lines . Erase Begin / 
End . Scroll Up/ Down , Set Scroll Top/ Bottom , 
Set Text / Graphics Mode' Plus numer ic pad 
Return / Minus , Inst. Del , Slow/ Stop-Scroll 
keys and joystick cursor control * $89.95 

A CBM/PET SOFT ROM (8 KBYTES! ) 

8K CMOS RAM with write protect allows extra 
machine code or data storage * soft load ing of 
ROM images to avoid ROM conflicts * EACH 
$190.00 , with battery back-up $225 .00 

STD-BUS INTERFACE AND MOTHER BOARD 

Expand with STD-BUS board level products. 
Used in industry , the variety of relatively low 
cost cards available make this bus a wise 
choice for development or laboratory systems . 
In terface $135 .00. Mother Board and Rack - 6 
slots $125 .00 

SEND FOR STD-BUS PRODUCTS CATALOG! 

Specify all system hardware when ordering . 
CBM / PET and WORDPRO are trademarks. 
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i : h=.

>>:fl=J-256*INT<J/256)

3 REN flLL RIGHTS RESERVED

9 REN PERMISSION TO COPV FOR NON-COMMERCIRL PURPOSES

10 QV=PEEK<50003>:IF QV=1 OR QV=16Q THEN12

11 PRINT":XJON'T WORK WITH VOUR RON": END

13 POKE Efl-1/JX=POKE 53,JK-POKE 49, JK

14 POKE Efi-2,J:F0KE 52,.J: POKE 43,J

15 J£=<SR+31>/256■J=SR+31-256*JX

16 POKE ER-3,J"^P0KE ER-4,J

17 PRINTnn«(iMi!M(!l(!WORKING... C20 SECONDS;

18 FOR I=Sh TO Efi-5-REfiH R*-fl=VRL<fl$;

19 IFflSC<fl$>=?2 THEN J-I+VflUMID*<R*.

20 IFflSC<fi*>=76 THEN J=I+VflUMIB$<fi$.

21 POKE I, hi: NEXT

22 IFQV=1THEN25

23 PRINT":e!ftW::ORRECTING FOR BflSIC 4.0..."

24 FORI = 1TO23■RERHR,D:POKESR+R,D : NEXT

25 PRINT"3RCTIVflTE OR CflNCEL 3RPPENB/RENUM"

26 R*=M ID* < STR$ C Sfl> , 2 .':■ : QV*=M I B$ < STR* < 4+2* ( QV= 1) ), 2!

27 PRINTTflB<18>"W—WITH: dKSVSCfl*11}'
28 PRINTli:«i:RVE HOW (WITH MONITOR) ON TfiPEttl =

29 ft*="HFv1REN"+QV$+"-"+ft*

30 PRINT"W.S "CHR$<34)R*CHR$ < 34 >",91";

31 !K=Sfi/4096 = G0SUE33 : X=Efi/4096 : G0SUB33 : PR I NT: PR I NT

32 SVS1024

33 PRINT",".; :FORJ=iTO4^5i-X-X=<X-XK)

34

35

39

4©

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

53

59

60

61

62

63

64

65

PRINTCHR*<XK+48);:NEXTJ:RETURN

DRTR 173, L767, H766, 133, 52, 173

DfiTfi L763, H762, 133, 53, 162, 3

9€>.-

165

104

125

65,

237

134

157

112

DRTR

DRTR

DfiTfl

BflTfi

DflTfl

DRTR

DRTR

DflTfl

DRTR

DflTfl

DRTR

DRTR

DRTR 34,

DRTR 134

DRTR 246

DRTR 230

DRTR 246

DRTR 244

DRTR 148

DRTR 245

DRTR 224

DRTR 41,

DRTR 173

DRTR 7,

L74S, H747

L742, H741

121, 197

181, 128, 72, 189,

149, 120, 104, 157

202, 208, 241, 76,

201, 60, 203, 8, 72

119, 201, 0, 240, 8

201, 58, 176, 239, 76

0, 32, 112, 0, 201

240, 7, 201, 82, 208

66

67

6S

69

DfiTR

DftTfl

DRTR

DRTR

70 BfiTfi

71 DRTR

72 DfiTR

73 DfiTR

74 DfiTR

169

63,

13

L83

L76

, 76, L232, H281, 162, 1

, 212, 2S2, 134, 209, 134

, 169, 2, 133, 219, 32

, 0, 170, 240, 23, 201

208, 246, 166, 119, 232

, 218, 32, 112, 0, 170

, 8, 201, 34, 240, 4

, 209, 208, 242, 32, 36

, 32, 18, 243, 32, 10

, 165, 209, 240, 8, 32

, 244, 208, 8, 76, 110

, 32, 166, 245, 240, 248

, 1, 208, 235, 165, 150

16, 208, 127, 162, 24

■ 124, 2, 201, 4, 240

162, 0, 32, L123, H127

IifiTfl 240, 108, 32, LI23, HI22, !

DRTR 165, 42, 233, 2, 133, 42

DRTR 165, 43, 233, 0, 133, 43

DRTR 160, 0, 177, 42, 240, 24

DRTR 32, L91, H90, 32, 110, 242

32, 210, 255, 16'3

£10, 255, 162, 1

HS2, 76, 119, 195

H69, 177, 42, 203

3, 32, L63, H62, 173, 125

2, 56, 237, 123, 2, 170

173, 126, 2, 237, 124, 2

168, 165, 42, 56, 233, 2

141, 123, 2, 165, 43, 233

75 DfiTR 0, 141, 124, 2, 138, 24

76 DfiTR 109, 123, 2, 141, 125, 2

77 DfiTR

73 DfiTfl

79 DflTfl

30 DflTfl

SI DflTR

82 DflTR

33 DflTfl

84 DRTR

35 DflTfl

•36 DfiTR

87 DflTR

38 DfiTR

89 DRTR

90 DflTfl

91 DflTfl

92 DflTfl

93 DfiTR

94 DfiTfl

95 DfiTfi 62,

96 HfiTfl 32,

97 DfiTR 249

152

ii!,

85,

221

42,

139

210

13,

76,

l' O ,

71,

13,

63,

13,

66.-

13,

72.'.

, 1S9

197,

195,

, 243

208,

, Lll

, 255

i' t',

76,

67,

65,

73 ■

69.-

..

53

124, 2

, 144,

32, 1S5
.,

79

32

6Z<

80

7b'

69

82

0, 32,

176,

166,

32, L2

, 230,

H10, 2

t

t

4

46

232, 268

, 84,

, 66.'

, 30,

, f r ,

, 80,

, 71,

, f y,

, r ■-',

112,

249, 32

r7, 164

65

32

69

85

78

0,

f

,

141,

, 76

243,

HI, 2

3, 96

, 6,

, 245

, 65

.■ 83

, 79

# 0

, 78

, 0

, (' f

, 71

240

115,

13, 1

126

76

30

32

200

34

132, 63, 104, 240, 24

112, 0, 240, 19, 176

32, 115, 200, 166, 17
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8 REM ALL RIGHTS RESERVED 
9 F:E~1 PEF.:M I ::S IOt·j TO COP'T' FOF.: t~ot·j-CO~1~1EPC I AL PURPCI:::E::: 
10 QV=PEEK ( 50003):IF QV=1 OR QV=160 THEN12 
11 PI': Hn" :']·jot-r T ~·lOPK ~·H TH 'T'OUF.: F.:OM" : Et·m 
12 EA=PEEK(52)+256*PEEK(53)-I :B=770 :SA=EA-B :J%=SA!256 : J=SA-256*J% 
13 POKE EA- l .. J{; : POKE 53 .. J;.; : POKE 49 .. . T ·; 
14 POKE EA-2 .. J:POKE 52 .. J :POKE 48 .. J 
15 J%=(SA+31)/256:J=SA+31-256*J% 
16 POKE EA-3 .. J% : POKE EA-4 .. J 
17 PI': Hn" :·:m~~~rL!l:~r~l·jOF.:K HjG ••• ( 20 SECOt·lD:3) 
18 FOP I=SA TO EA-5 : READ AS : A=VAL ( AS ) 
19 IFASC(AS ) =72 THEN J=I+VAL(MIDS(AS .. 2» : A=J!256 : GOT021 
20 IFASC ( AS)=76 THEN J=I+VAL(MIDS(AS .. 2 »: A=J-256tINT(J!256) 
21 POKE I .. A : t·jE>':T 
22 IFOV=1 THEt~25 
23 PR Hn" :~~r~):: OF.:RECT HlG FOF.: BA:3 I C 4. O • • • " 
24 FORI=IT028 : READA .. D : POKESA+A .. D : NEXT 
25 PI': I tH" :-FICT I '.,lATE OP CAt~CEL ;:~PPEt~D.····F.HjUt·1" 
26 A$=MIDS ( STP$(SA) .. 2) :QVS=MI DS(STP$(4+2*(OV=I» .. 2) 
27 PRItHTAB(I :::) " :~l--~·HTH : ;:~··· S'T':::("A$" )··· 

2::: PF.: ItH" :~EA'·/E t·jm·j O.JI TH t'1OtH TOF.:) Ot·j TAPE# 1 : 
"':,! AS=" AP.·· .. PEt·j" +O'·/S+" - "+AS 
30 PF.: Hn" J~l. ::: "CHF.:S 0::::::4) ASCHRS 0::::::4) " .. 01 " .: 
31 )·':=~:A.····4096: GO:::UB3:::: : )<=EA!4096 : GO:::UB33 : PR I tH : F·F.: I tH 
:~:2 8'r' :=; 1 (124 
33 PRItH" .. " .: : FOF.:]=1 T04 : >':;.;=)<: ~':=C<-:'<;·;)*16 : IF)<{;) 9THEt·j)<:;;=:":;·;+7 

34 PRINTCHRS(X%+48); : NEXTJ :RETURN 
35 DATA 173) L767, H766, 133 .. 52, 173 
36 DATA L763 .. H762.. 133 .. 53 .. 162 .. 3 
37 DATA 1:31 .. 120 .. 72 .. 189 .. L74::: .. H747 
38 DATA 149 } 120.. 104, 15? .. L742 .. H741 
39 DATA 202 .. 208 .. 241 .. 76 .. 121 .. 197 
40 DATA 96 .. 201, 60, 208 .. 8 , 72 
41 DATA 165 .. 119 .. 201 .. D .. 240 .. ::: 
42 DATA W4 .. 201.. 58 .. 176 .. 2:39 .. 76 
43 DATA 125 .. (1 .. 32 .. 112 .. 0 .. 201 
44 DATA 65 .. 240 .. 7 .. 201.. 82 .. 2f)::: 
45 DATA 237 .. 76 .. L282 .. H2:::1, 162 .. 1 
46 DATA 134 .. 212 .. 202 .. 1::::4 .. 209 .. 134 
47 DATA 157 .. 169 .. 2 .. 133 .. 219 .. 32 
48 DATA 112 .. 0 .. 170 .. 240 .. 23 .. 201 
49 DATA 34 .. 20::: .. 246 .. 166 .. 119 .. 232 
50 DATA 134 .. 218 .. 32 .. 112 .. 0 .. 170 
51 DATA 240 .. 8 .. 201 .. 34 .. 240 .. 4 
52 DATA 23(1 .. 2(19 .. 208 .. 242 .1 :32.. :=:6 
53 DATA 246 .. 32 .. 18 .. 248, 32 .. 10 
54 DATA 244, 165 .. 209 .. 240 .. 8, 32 
55 DATA 14:::, 244 .. 208 .. 8, 76, 110 
56 DATA 245 .. ::::2 .. 166 .. 245 .. 240 .. 248 
57 DATA 224 .. 1 .. 208 .. 235 .. 165 .. 150 
5::: DATA 41 .. 16, 208 .. 127 .. 162 .. 24 
59 DATA 173, 124 .. 2 .. 201, 4, 240 
60 DATA 7.. 162 .. 0 .. 32 .. L128 .. H127 
61 DATA 240 .. lOS ., 32 .. L123 .. HI22 .. 56 
62 DATA 165 .. 42, 233 .. 2 .. 133 .. 42 
b~ DATA 165 .. 43 ) 233 .. 0 .. 133 .. 43 
64 DATA 160 .. 0, 177 .. 42 .. 240 .. 24 
65 DATA 32 .. L91 .. H90 .. 32 .. 110 .. 242 

66 DATA 169 .. 13 .. 32 .. 210 .. 255 .. 169 
67 DATA 63 .. 32 .. 210 .. 255, 162.. 1 
6::: DATA 32 ., L:::;;: ., HE:2 ., 76 ., 11 9., 195 
69 DATA 32 .. L70 .. H69 .. 177 .. 42 .. 208 
70 DATA 3 .. 32 .. L63 .. H62 .. 173.. 125 
71 DATA 2 .. 56 .. 237 .. 123 .. 2 .. 170 
72 DATA 173.. 126 .. 2 .. 237, 124 .. 2 
7 :~: DRTA 168 ., 165.< 42 .. 56 .. 2:~:3 .< 2 
74 DATA 141 .. 123 .. 2 .. 165 .. 43 .. 233 
75 DATA £1. 141 .. 124.. 2.. 138 .. 24 
76 DATA 109 .. 123 .. 2 .. 141.. 125 .. 2 
77 DATA 152 .. 109 .. 124 .. 2 .. 141.. 126 
7:=: DRTA 2 .. 197-, 5:~: .. 144 .< :::: ., 76 
79 IIATA 85 ., 195 .. ;;:2 .. 1:35-, 24;;: .. 76 
80 DATA 221 .. 24;;: .. 32 .. L2 ) H1 .. 230 
81 DATA 42 .. 208) 2 .. 230 .. 43 .. 96 
82 DATA 189 .. Lll .. HI0 .. 240 .. 6 .. 32 
83 DATA 210 .. 255.. 232.. 20S .. 245 .. 96 
84 DATA 13.. (8) 79 .. :34 .. 32 .. 65 
85 DRTA 76.. 65.. 83 ~- .-,.-, 66 ., f b .. "')':::' .' 

86 DATA 73.. 82.. 79 .-..., .: .. -:' :::~:1 .. t, ( .' ..... '.:...' 

:::7 DATA 71.. 32.. t1 ,:,.-.. 65., 77 .. '- '':'' .. 
8::: nATA 1 :~:.. 69 ., 78 65 .. 80., t:0 ., 
89 DATA 68.. 32, 0 7 '") -,,-, ~ 1 I '_' .' ( 0 .. .. .' 
90 DATA 1:3 .. 85 .. 77 .: .. -) 69 ., -:0,-, 

~'':'' .' f 0 .' 

91 DATA 66.. 69.. 82.. 73.. 78.. 71 
92 DATA 13 .. 0 .. 32 .. 112 .. 0 .. 240 
93 DATA 33 .. 176 .. 249 .. 32 .. 115 .. 200 
94 DATA 72 .. 166 .. 17 .. 164 .. 1:::, 1:34 
95 DATA 62.. 132 .. 63.. 104 .. 240 .. 24 
96 DATA 32 .. 112 .. t1 .• 240.. 19.. 176 
97 DATA 249 .. 32 .. 115 .. 200.. 166.. 17 
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98
93

100

101

102

103

104

105

106

10?

108

109

110

111

112

113

114

115

116

117
118

119

129

121

122

123

124

125

126

12?

128

129

138

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

DflTfl

DflTR

DfiTfi

nRTfi

BfiTfi

DRTR

DflTfi

DRTfl

DflTR

DftTR

DfiTR

DfiTR

DflTR

BflTfi

DflTfl

DfiTfi

DRTR

DRTR

DRTR

DRTR

DRTR

DflTR

DflTR

BfiTfl

DRTR

DRTfl

DflTfl

DRTR

DRTR

DflTfl

DRTfl

DRTR

DRTR

DflTfl

DflTfl

DflTfl

DRTfl

DRTR

DflTfl

DRTR

DRTR

DflTfi

DRTR

DRTfl

DflTfl

DflTfl

DflTfi

DfiTR

DflTfl

DfiTfi

DflTfl

DflTfi

134.. 66, 208, 12/ 169, 108

133, 62, 169, 0, 133, 63

169, 10, 133, 66, 162, 36

32,L-115,H-116, 169, 254, 133

33, 169, 127, 133, 34, 165

40, 133, 31, 165, 41, 133

32, 32, L292, H291, 160, 3

177, 31, 145, 33, 185, 92

0, 145, 31, 136, 192, 1

208, 242, 177, 31, 24@, 16

32, L301, H300, 170, 136, 177

31, 133, 31, 1341 32, 32

L267,H266,208,220,169,255

200, 145, 33, 280, 145, 33

165, 49, 133, 119, 165, 41

133, 120, 208, 3, 32, L277

H276, 32, L274, H273, 288, 3

76, 57, 196, 32, L266, H265

32, L263, H262, 32, L260, H25

170, 240, 233, 162, 4, 221

L262, H261, 240, 5, 202, 268

248, 240, 238, 165, 119, 72

165, 128, 72, 32, 112, 0

176, 230, 32, 115, 200, 32

L51, H50, 104, 133, 128, 184

133, 119, 160, 0, 162, 0

139, 1, 1, 240, 15, 72

32. 112, 8, 144, 3, 32

L82, H31, 104, 145, 119, 232

288, 236, 32, 112, 0, 176

3, 32, LI82, H181, 32, 113

0, 144, 243, 281, 44, 240

192, 208, 175, 32, L134, H133

163, @, 133, 33, 169, 128

133, 34, 160, 1, 177, 33

197, 18, 248, 21, 281, 255

20S, 24, 133, 95, 133, 94

165, 94, 133, 96, 162, 144

56, 32, 35, 219, 76, 233

228, 13b, 177, 33, 197, 17

24S, 236, 32, L96, H9ci. 32

Li 16,HI 15, 288, 212, 32,L62

H61, 168, 8, 177, 31, 208

145, 311 32, L98, H89, 288

8, 238, 42, 208, 2, 238

43, 136, 96, 164, 31, 288

2, 198, 32, 198, 31, 76

L-29, H-38, 32, L28, H27, 168

1, 177, 33, 136, 145, 33

32, L56, H55, 248, 5, 32

L65, H64, 288, 239, 164, 42

288, 2, 193, 43, 198, 42

IEEE-488 BUS

SYSTEM BUILDING BLOCKS
For Commodore PET/CBM and other computers.

TNW-2000

TNW-1000 Serial Interface: $129

TNW-2000 Serial Interface: $229

TNW-232D Dual Serial Interface: $369
.' '-'\innHs input ana oulpul Dlu5 RS232 CDnl'OI lines

TNW-1 03 Telephone Modem: $389
ftuloanswei autodial usi» a.if- DAA

^^^I^^TtlfA ^>C PTERM: A P'ogram inat turns your PET mtoalermmai

O\^l I VVrtnC tUse*ithTNW-20flfl. TNW-232Uor TNW I03J
SWAP: Allots storage o: up lo S programs in PET

memory at once Run ihem in any order

PAN: ft ^L'phisicateC electronic tiaii program

■ use wilh TNW-103)

Write or call (or information today:

TNW Corporation

3351 Hancock Slieel

San Diego CA 92110

PLUS Most CODular

disks, caters elc

(714) 225-1040

TOLL FREE
Subscription

Order Line

800-227-1617
In CA 800-772-3545

Pleose ask for Etfension 401.

150

151

152

153

154

155

156

157

153

153

160

161

162

DfiTfi

DflTfl

DflTfl

DfiTR

DflTfl

DfiTfi

DfiTfi

DfiTR

DflTfl

DfiTfi

DfiTfi

DflTfl

DRTR

36.

43,

165,

133,

101,

230,

34..

160,

230,

13S,

165, 42, 133, 31, 165

133, 32, 165, 113, 133

165, 120, 133, 34, 36

62, 133, 34, 165, 63

35, 96, 165, 34, 24

133, 34, 144, 2

36, 165, 31, 137

4, 165, 32, 137

32, L2, HI, 230

bb

35

208

36,

208

0,

120,

141,

2, 230, 34, 36

230, 113, 208, ;

177, 113, 36,

167, 76

13

163 DRTR 28,240,29, 131,107, 143,110,37,113,73,120.211,125-173
164 DRTR 123, 229, 134, 162, 202, 237, 203, 179, 264, 205, 26Fi. 179.267 .243
165 DRTR270, 23, 271,244,352, 246, 353, 184, 374, 246, 375, 134,481 . 17"-!

166 HRTR432,188,513,246,520,134,608,127,609,205.611.147-612.207
REflDV.
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98 DATA 1:34 .. 66 .. 2(1::: .. 12, 169.. 1£10 
99 DATA 133 .. 62 .. 169.. 0 .. 1:::3 .. 63 
100 DATA 169 .. 10.. 1:::3.. 66 .. 162.. 36 
101 DATA 32 .. L-115 .. H-116 .. 169 .. 254 .. 133 
H"012 DATA 3~: .. 169 .. 127, 133 .. 34 .. 165 
103 DATA 40 .. 133 .. 31 .. 165 .. 41 .. 133 
HH IIATA 32 .. 32.. L292.. H291.. 16(1 .. 3 
1[15 DATA 177.1 31 ,. 145 .. 33 .. 1:::5 .1 92 
106 DATA I).. 145.. :31.. 136.. 192.. 1 
1137 DATA 20::: .. 242.. 177.. 31.. 240 .. 16 
1(18 DATA 32 .. L301.. H:::ac10.. 17(1 .. 136.. 17, 
109 DATA 31 .. 133 .. 31 .. 134 .. 32 .. 32 
1 W DATA L267 .. H266 .. 2m,: .. 220 .. 169,255 
111 DATA 200 .. 145 .. 33 .. 200 .. 145 .. 33 
112 DATA 165 .. 4(1, 133 .. 119 .. 165 .. 41 
113 DATA 133 .. 120 .. 208 .. 3 .. 32 .. L277 
114 DATR H276 .. :32.1 L274.1 H27:3 .. 2(18 .. 3 
115 DATA 76 .1 57 .. 196 .. 32.1 L266 .. H265 
116 IIATA :;:2 .1 L263.1 H262 .1 32., L26~j .. H25 
117 DATA 170 , 240 .. 233 .. 162 .. 4 .. 221 
118 DATA L262 .. H261 .. 240 .. 5 .. 202 .. 208 
119 DATA 248 .. 240 .. 238 .. 165 .. 119 .. 72 
120 DATA 165, 120 .. 72 .. 32 .. 112 .. 0 
121 DATA 176 .. 230 .. 32 .. 115, 200 .. 32 
122 DATA L51 .. H50 .. 104 .. 133, 120 .. 104 
123 DATA 1::::3 .. 119 .. 160 .. 0 .. 162 .. (1 
124 DATA 1:::9 .. 1.. 1 .. 240.. 15 .. 72 
125 DATA 32. 112 .. eL 144, 3 .. 32 
126 DATA L82 .. H:::l .. 104 .. 145 .. 119 .. 232 
127 DATA 208 .. 236 .. 32 .. 112 .. 0 .. 176 
128 DATA :::. 32 .. LW2 .. H10L 32 .. 118 
129 DATA 0 .. 144 .. 248 .. 201 .. 44 .. 240 
130 DATA 192 .. 208, 175 .. 32 .. L134 .. H133 
1:31 DATA 169 .. 0 , 133 .. 33, 169 .. 128 
132 IIATA 133 .. :34 .. 160 .. 1. 177 .. :::::::: 
133 DATA 197 .. 18 .. 240 .. 21 .. 201 .. 255 
134 DATA 208 .. 24, 133 .. 95, 133 .. 94 
135 DATA 165 .. 94 .. 1:::3 .. 96 .. 162 .. 144 

137 DATA 220., 1:;:6 .. 177) 3:3 .. 197 .1 17 
138 DATA 24(1 .1 236 .> 32 .. L96 .1 H95 .1 :32 
139 DATA L116 .. H115 .. 2(18,212 .. 32 .. L62 
14(1 DATA H6L 160 .. I:L 177 .. 31.. 200 
141 DATA 145 .. 31 .. 32 .. L90, H89 .. 208 
142 DATA 8, 230 .. 42 .. 208.. 2.. 230 
143 DATA 43 .. 136, 96 .. 164 .. 31.. 2138 
144 DATA 2 .1 19::: ., 32 .. 198 .1 31 .. 76 
145 DATA L-29 .. H-30 .. 32 .. L28 .. H27 .. 160 
146 DATA 1. 177.. 33 .. 136.. 145 .. 33 
147 DATA 32 .. L56 .. H55 .. 240 .. 5 .. 32 
148 DATA L65 .. H64, 208 .. 239.. 164, 42 
149 DATA 208 .. 2 .. 198 .. 43 .. 198 .. 42 

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

TNW-2000 

TNW-1000 Seriallnlerface: $129 
I C"ann" 1 OUlP L>! Only 

TNW-2000 Seriallnlerface: $229 
I rr'ann"1 "lIlU! anc Oul0111 

TNW-232D Dual Seriallnlerface: $369 
l , 11,1""1"$ ."put ano I)Ulpul plus RS 2 32 ccnuo!I, nes 

TNW -103 Telephone Modem: $389 
,\1,.110 ans" !,, auto o'al Usc " m 0 0\0\ 

SOFTW'A R E PTER M: A P'09,am mal luo 'lS youl PET '"10 iI Ic,m,nal 
IUsc ."m TN\"! 2000. TNW -232U. Of TNW 103) 

SW AP: Allo ... s slofage 0: UP 10 8 plag'ams In PET 
PLUS Mos! DOpu:a, compule'S memO'i iI! once Run Itlcm If1 any OI'oer 
O,sks ptmlCfS CIC PAN::, SOpn 'S l c alec (.'Ieclfcn,c rna,! PIQglam 

TNW 
COKI'O K,\ I ION 

'lise w.!n TNW · I OJ) 

Wri te or ca ll for Information today: 

TNW Corporation 
33S1 H.ncock Street 
S.n Otego CA 9211 0 

(714) 225-1040 

TOLL FREE 
Subscription 
Order Line 

800-227-1617 
In CA 800-n2-3545 

Please a sk fa f Extension 401. 

15(1 DATA 96 .. 165 .. 42 .. 133 .. 31.. 165 
151 DATA 43 .. 133 .. 321 165 .. 119 .. 133 
152 DATR 3:~: .. 165 .. 12(1.1 133 .. :34.1 96 
153 DATA 165, 62 .. 133 .. 94.. 165.. 63 
154 DATA 1:33, 95 .. 96 .. 165 .. 94 .. 24 
155 IIATA 101.. 66 .. 1::::3 .. 94, 144 .. 2 
156 DATA 230 .. 95 .. 96 .. 165 .. 31 .. 197 
157 DATA ::::::;: .' 2138 .. 4 .. 165 .. 32 .. 197 
158 DATR :;:4 .. 96 .. 32 ., L2., Hl .1 2:30 
159 DATA :~: :3 .. 208 .1 2.. 23t1.. 34 ., 96 
160 DATA 160, () .. 230 .. 119 .. 208 .. 2 
161 DATA 230 .. 120 .. 177 .. 119 .. 96, 137 
162 DATA 1::::::: .. 141.. 167 .. 76 

163 DATA 28 .. 240 .. 29,181 .. 107 .. 149 .. 110,87 .. 113 .. 73 .. 120 .. 211 .. 125,173 
164 DATA 12:':: .. 229., 1:34 .. 162 J 2~j2 .. 237 ., 203 .. 179 .. 264 ., 205 .1 265 .1 179 ., 267 .,24:':: 
165 DATA270 .. 28 .. 271 .. 244 .. 352 .. 246 .. 353 .. 184 .. 374 .. 246 .. 375 .. 184)481 .. 173 
166 DATA482 , 180 .. 519 .. 246 .. 528 .. 184 .. 608 .. 127 .. 609 .. 205 .. 611 .. 147 .. 612 .. 207 

F.:EAD'T'. © 
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STP-488

A Smart

Terminal

Program For

An IEEE-488

Modem
Earl Wuchter

N. Catasauqua, PA
When the time comes that you

decide to hook up to a commercial

sharing network, or take advan

tage of some of the hundreds of

free systems in operation across

the country, you will have to

make a hardware/software selec

tion. The options facing you are

as confusing as they are numer

ous. The program given here

may help you decide.

The most straightforward

way to go is with an IEEE modem,

either the Commodore 8010 or

the STAR 488. My personal choice

was the STAR, but I think that

the 8010 is identical. The STAR

488 has all the features a modem

should have. It has both originate

and answer modes and a half/full

duplex switch. There is also a test

(analog echo) mode. In addition,

there are LEDs to indicate carrier

detect, xmit, recv, and test.

You must select a terminal

program that is compatible with

the hardware. The PET does not

use true ASCII, so the program

must do some conversions if you

want to send or receive lower

case. Some IEEE to RS-232 inter

face devices do this conversion

for you. STP-488 will probably

not work with that type of

interface.

It is possible to communicate

with an IEEE modem in BASIC,

but if you try to write a terminal

program, you will most likely be

disappointed with the results.

The simplest BASIC "dumb"

terminal program will be hard

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

1?

21

21

22

23

24

25

26

27

28

2?

30

31

32

33

34

35

36

37

38

39

41

41

42

43

44

45

46

47

48

4? 0401

51 0413

51 1416

52 0409

53 04IB

54

55 I40D

56 0410

57 0412

58 0414

59 0417

60 041?

61 04 1 B

62 041D

63 #41F

64 0421

65 0423

66 0425

67 0428

68 042A

6? 042D

70 042F

00 11

00 40

00 41

10 42

00 43

00 44

00 45

•0 12

00 92

01 0D

01 0B 04

01 00 9E

31 31 33

37 01

10 00

AS 4C E8

85 45

A? 0E

8D 4C E8

A9 05

85 112

85 D4

A9 00

85 D1

85 D3

85 9E

20 61 05

91 11

AD E5 FF

29 04

85 44

; SMART TERMINAL FOR PET AMD IEEE MODEM

; EARL UUCHTER

; 1610 UASHINGTON ST.

; CATASAUQUA, PA 18032

; JUNE 81

;— ROM ROUTINES USED (VER 3.0 S 4.0)

; *FFC6 SET INPUT DEVICE. X=FILE NO.

; $FFC9 SET OUTPUT DEVICE. X=FILE NO.

; $FFCC RESTORE DEFAULT I/O DEVICES.

; $FFD2 PRINT (A) ASCII

; *FFE4 GET ONE FROH KYBD BUFF

; $F2E2 CLOSE FILE A (4.0)

; 5F2AE CLOSE FILE A (3.0)

; SBB1D PRINT A STRING (4.0)

; $CA1C PRINT A STRING 13.1)

;— SYSTEH VARIABLES (VER 3.1 A 4.1)

; «35 PTR (HI) TO TOP OF MEMORY

; $96 ST (I/O STATUS)

; $9B STOP AND RVS FLAG

; I9E KEYBOARD BUFFER CHAR COUNT

; $A7 ENABLE CURSOR FLASH

; $C4 ADDR OF CURRENT SCREEN LINE

; tC6 CURSOR POSITION ON LINE

; (CD QUOTE FLAG

; «D1 FILENAME LENGTH FOR OPEK FILE

; $02 FILE NO. FOR OPEN

; *D3 SECONDARY ADDR FOR OPEN

; $D4 DEVICE NO. FOR OPEN

;— ZERO PAGE USED FOR PROGRAM UORK SPACE

BPT = $11 BUFFER POINTER

CTRL = $40 CTRL FLAG

CCKT = *4I CHARACTER COUNT

LCNT = $42 LINE COUNT

ASAVE = $43 RAU CHARACTER

VER = *44 ROM VERSION INDICATOR

HODE = *45 SAVES ORIGINAL UC/LC STATUS

;— CBH/ASCII STUFF

RVS = $12 RVS USED IN PLACE OF CTRL KEY

OFF = $92

CR = «0D

NOTE: ASSEMBLER QUIRK:

> RETURNS LOU BYTE OF ARGUMENT

< RETURNS HIGH BYTE

*-

BYT $00,*0B,$I4 BASIC LINE 1 STS1037

BYT 01,00,$9E,-'1037',00

IYT 00,00

LDA 59468

STA HODE

LDA tt14

STA 59468

LDA H05

STA U2

STA $D4

LDA 801

STA »D1

STA $03

STA $9E

JSR RESET

STA (BPT),Y

LDA $FFE5

AND t>04

STA VER

SAVE ORIGINAL MODE

SELECT LDUER CASE MODE

POKE 59448,14

SET UP TO OPEN A FILE

FILEN0=5

DEVICES (HODEM)

NO FILE NAME

SECONDARY ADDR

CLEAR KYBD BUFFER COUNT

SET BUFFER POINTER

INSERT INITIAL EOF

TEST FOR 3.0 OR 4.0 ROM

0=3.0 4=4.0
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STP-488 
ASmart 
Terminal 
Program For 
An IEEE-488 
Modem 
Earl Wuchter 
N. Catasauqua, PA 
When the time comes that you 
decide to hook up to a comme rcial 
sharin g network , or take advan­
tage of some of the hundreds o f 
free systems in opera tio n across 
the country, yo u will have to 
make a ha rdware/softwa re selec­
tion. The o ptio ns facing yo u a re 
as confusing as they are numer­
ous. The program give n here 
may help you decide. 

The most straightfo rwa rd 
way to go is with an IEEE modem, 
either the Commodore 80 I 0 or 
the STA R 488. My personal choice 
was the STAR, but I think that 
the 80 lOis ide ntical. T he STA R 
488 has a ll the features a modem 
should have . It has both or ig inate 
and answer modes and a half/full 
duplex switch. T here is also a test 
(a nalog echo) mode. In addition , 
there are LEOs to indicate ca rri e r 
de tect, xmit, recv, a nd test. 

You must select a terminal 
progra m that is compatible with 
the hard wa re. The PET does no t 
use true ASC I I, so the program 
mll st do so me co nve rsions if YOli 

want to send o r receive lower 
case. Some IEEE to RS-232 inte r­
face d ev ices do this conversion 
for you . ST P-488 will probably 
no l work with lhallype o f 
interface . 

It is possible to comm uni cate 
with an I EEE modem in BAS IC, 
but if you t r y to write a te rmina l 
program , you will most li kely be 
disappoi1ll.ed with the results. 
T he simplest BAS IC "dumb" 
termina l progra m will be ha rd 
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1 
2 
3 
4 
5 
6 
7 
o 
9 

18 
11 
12 
13 
14 
15 
16 
17 
10 
19 
2. 
21 
22 
23 
24 
25 
26 
27 
20 
29 
31 
31 
32 II 11 
33 II 40 
34 II 41 
35 10 42 
36 81 43 
37 " 44 
30 " 45 
39 
41 10 12 
41 .. 92 
42 01 00 
43 
44 
45 
46 
47 
40 
49 1401 01 08 14 
51 .413 II II 9E 
51 1416 31 31 33 
52 9409 37 81 
53 041B Ii 18 
54 
55 
56 
57 
50 
59 
61 
61 
62 
63 
64 
65 
66 
67 
60 
69 
78 

I~il AI 4C EO 
.411 85 45 
.412 A9 .E 
1414 OD 4C EO 
1417 A9 15 
.419 05 D2 
141B 85 04 
1410 A9 II 
141F OS 01 
1421 05 D3 
.423 B5 9E 
1425 21 61 85 
1428 91 11 
842A AD E5 FF 
142D 29 14 
142F 85 44 
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SMIRT TERMINAL FOR PET AND IEEE MODE" 

EARL WUCHTER 
161. WASHINGTON ST. 
CATASAUQUA, PA 18.32 
JUNE 81 

;-- ROM ROUTINES USED 1VER 3.0 & 4.01 
$FFC6 SET INPUT DEVICE. X'FILE NO. 
IFFC9 SET OUTPUT DEVICE. X'FILE NO. 
IFFCC RESTORE DEFAULT liD DEVICES. 
IFF02 PRINT (AI ASCII 
$FFE4 GET ONE FROM KYBD BUFF 
IF2E2 CLOSE FILE A (~.el 
$F2AE CLOSE FILE A (3." 
$BITI PRINT A STRING (4." 

; $CA1C PRINT A STRING (3.11 
;-- SYSTEM VARIABLES (VER 3.1 & ~.II 

$35 PTR (HII TO TOP OF MEMORY 
196 ST (l i D STATUS I 
198 STOP AND RVS FLAG 
19E KEYBOARD BUFFER CHAR COUNT 
IA7 ENAOLE CURSOR FLASH 
$C4 ADDR OF CURRENT SCREEN LINE 
SC6 CURSOR POSITION ON LINE 
ICD QUOTE FLAG 
$D1 FILENA"E LENGTH FOR OPEN FILE 
102 FILE NO. FOR OPEN 
$D3 SECONDARY ADDR FOR OPEN 

; ID4 DEVICE NO. FOR OPEN 
;-- ZERO PAGE USED FOR PROGRAM YORK SPACE 
BPT ' 111 BUFFER POINTER 
CTRL = $40 CTRL FLAG 
CCNT 14 I CHARACTER COUNT 
LCNT = 142 LINE COUNT 
ASAVE $43 RAW CHARACTER 
VER = $~4 ROM VERSION INDICATOR 
MODE = $~5 SAVES ORIGINAL UC/LC STATUS 
;-- C8M/ASCII STUFF 
RVS = $12 RVS USED IN PlACE OF CTRL KEY 
OFF ' 192 
CR = $iO 

NOTE: ASSEMBLER QUIRK: 
) RETURNS LOY BYTE OF ARGUMENT 
< RETURNS HIGH BYTE 

.= $140. 
BYT 100,$08,$14 8ASIC LINE 1 SYS1137 
BYT '1,'I,19E, ' 1'37 ' ,0' 

BYT iI,i' 

LDA 59468 SAVE ORIGINAL MODE 
STA MODE 
LDA "14 SELECT LOUER CASE MODE 
STA 59468 POKE 59460,14 
LDA "05 SET UP TO OPEN A FILE 
STA $02 FIlENO=5 
SH ID4 DEVICE"5 (HODEM I 
LOA "01 
STA $D1 NO FILE NAME 
STA $03 SECONDARY ADDR 
STA 19E CLEAR KYBD BUFFER COUNT 
JSR RESET SET BUFFER POINTER 
SH (BPTI,Y INSERT INITIAL EOF 
LDA IFFES TEST FOR 3.1 OR 4.0 ROM 
AND 1i4 
STA VER 0=3.0 4'4.1 
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On The

Built-in

Display

PET/CBM™2000/3000/4000 Series

$275.00 *

Select either BO x 25 or 4O x 35 display format

From the keyboard or program

Features the same memory map and subroutines from the Basic ROMs [specify

which version of Basic when ordering]* *, for standard programming. You also

gain the use of 1OS3 extra memory locations in the 4O column mode, or 47

extra locations in the 8O column mode. [These locations are available only to

machine language programs, or peek G. poke from Basic).

Displays the full, original character set, including graphics characters in either

mode.

All utility software, firmware, like Toolkit™, Dos Support [Wedge], Extra-mon, etc,

is compatible in both modes of operation.

The complete enhancement consists of: 1 dual 2-4-pin socket [one socket for the

4D column screen editor, and one for the SO column screen editor], and a circuit

board that replaces the existing screen RAM. Each circuit board is registered

to the original owner. There is also an 8O column reference ROM that plugs in

one of the expansion sockets [specify the address when ordering). An option

board is available [$25.OO] that allows the ROM to be used with any other 2K

ROM, in any of the expansion sockets.

Available from your local dealer or:

EXECOM CORP.

19O1 Polaris Ave.

Racine, Wl 534O4

Ph. 414-632-1OD4

* Plus appropriate installation charges. This requires some circuit modification,

[available from the factory for $75.00 plus shipping]

* * If power-on message = ### COMMODORE BASIC ### you have 3.D Basic.

[Available only for Basic 3.D & Basic 4.O at the present).

PET™& CBM are trademarks of Commodore Business Machines.

We will ship via Master Charge, VISA, C.O.D., or pre-paid.

Toolkit™is a trademark of Palo Alto IC's, Inc.

Installation may void your Commodore 9Q day warr.

The Execom™board is guaranteed for 1 year.
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BO xes 
PET /CBM™2 000 1300014000 Series 

$ 2 75.00* 

On T he 
B uilt-in 
D isplay 

Select either ...... eo x 25 or 40 x 25 ...... displa y format 

From the keyboard or progr am 

F eatures the same memory map and subroutines from the B asic R OMs [specify 
w hich version of Basic w h en ordering) * *, for standard programming. You also 
gain the use of 1023 extra memor y locations in the 40 column mode, or 47 
extra locations in t he BO column mode. [These locat ions are available only to 
machine la nguage programs, or peek & poke from Basic ). 

Displa ys t he full, original character set, including graphics characters in either 
mode. 

All utility s oftware, firmware, like T oolkit'M, Dos Support [Wedge), E xtra-mon, etc., 
is compatible in both modes of operation. 

T he complete enhancement consists of: 1 dual 2 4-pin socket [one s o cket for the 
40 c o lumn screen editor, and one for the BO column screen editor), and a circuit 
board that replaces the existing screen RAM. Each circuit board is registered 
to the original owner. T here is also a n BO column reference ROM t hat p lugs in 
one of the expansion sockets [spec ify the address when ordering). An option 
board is available [$2 5.00) that allows the ROM to be used with any other 2K 
ROM, in any of the expansion sockets . 

Available from your local dealer or: 
EXECOM CORP. 

1901 Pola ris Ave. 
Racine, W I 53404 

Ph. 414-632-1004 

• P lus appropriate installation charges. This requires some circuit modifica tion. 
[available from the factory for $75.00 p lus shipping) 

•• If power-on message = ### COMMODORE BASIC ### you have 3.0 Basic. 
rAvailable only for B asic 3.0 & Basic 4.0 at the present). 

PET™& CBM are trademarks of Commodore Business Machines. 
We will ship via Master Charge, V ISA. C.O.o., or p r e-paid. 

T oolkit'Mis a trademark of Palo Alto IC 's, Inc. 
Installation may void your Commodore 90 day warr. 

The E xecom™board is guaranteed for 1 year. 
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pressed to keep up with a steady

stream of incoming characters

without losing some. It may have

to ignore the keyboard as long as

characters are coming in, which

means you can't interrupt the

other system. BASIC is certainly

not fast enough to do the com

munication and also store text m

memory.

On the other hand, a machine

language program can be made

as elaborate as you like. The

biggest problem with a machine

language program is writing il.

PF.T I/O routines are very good,

but not easy to trace. STP-488

does the equivalent of BASIC file

handling commands by calling

the appropriate routines in ROM.

This technique was described by

Raymond Diedrichs in the April

81 issue of COMPUTE!.

STP-488 begins with the

familiar SYS 1037. If you are not

up on this trick, there are two

things to know: You may not

change the BASIC line, and you

cannot copy the program without

using the (machine language)

monitor. You can list it, but you

won't see much.

The program was designed

to be as powerful and easy to use

as possible without becoming too

large to be keyed in manually. In

order to achieve this goal, some

frills such as a help option had to

be omitted.

I have tested the program on

a variety of PETs. It works with

Upgrade and 4.0 ROM, with

graphic and business keyboards,

in 40 and 80 column machines.

The function of the shift keys

varies slightly depending on the

type of keyboard used.

Program Features

1. STP-488 Loads and runs like

BASIC.

2. It works with Upgrade and 4.0

ROMS.

3. Monitor style operation.

4. Upper/lower case sent and

received.

5. CAPS LOCK (modified).

6. CTRL characters may be sent.

7. Automatic storage of received

text.

71

72

73

74

75

74

77

78

79

80

81

82

83

84

85

S6

B7

88

B9

99

91

92

93

94

95

96

97

98

99

109

181

102

103

104

105

106

107

1#8

If9

110

in

112

113

114

115

\n

117

118

119

121

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

Ml

141

0431

0433

0436

0439

I43C

I43E

0440

0443

0446

0448

044A

044C

044E

0451

1453

1454

0455

0457

045A

945C

045D

045F

0460

0463

0464

#467

0468

1469

04 6A

046B

046D

0470

0472

0474

0476

0479

047C

047F

1482

0484

0486

0489

048B

048D

0490

0492

1493

1498

• 49B

049D

04A0

04A3

04A5

04A8

#4AA

04AC

04AE

1460

•4B3

•466

0418

04BB

04BD

04BF

04C1

04C3

• 4C5

i

Ffl

20

4C

20

A9

A0

20

20

29

C9

93

A2

DD

F0

CA

CA

11

4C

A9

4G

A?

48

BD

48

BD

48

60

68

68

AS

80

A9

A6

Fl

21

4C

21

4C

A9

Al

29

A9

85

20

F0

2a

29

28

F9

29

4C

A9

29

A2

86

A2

86

29

21

F0

20

C9

Ft

C6

If

C6

19

COMPUTE

06

63

3C

24

14

06

09

E4

7F

41

F7

16

IS

97

F7

43

04

3B

21

20

45

4C

05

44

06

E2

CC

AE

CC

2A

06

19

90

40

7C

03

49

13

C6

F9

BB

8D

ID

D2

13

42

27

41

24

4F

39

sc

0D

84

41

ED

42

E5

F5

04

F5

05

FF

06

04

06

16

E8

F2

FF

F2

FF

05

05

05

15

05

05

04

FF

05

05

05

1

INIT2

i
QUERY

GETAHS

CHECK

OKCMD

i

EXIT

EXIT3

»

ONLINE

MAIN

INKEY

t

FORURD

PAGE

LO0P1

LOOP

EOL

BEQ

JSR

JKP

JSR

LDA

LDY

JSR

JSR

AND

CMP

BCC

LDX

CNP

BEQ

DEX

DEX

BPL

JMP

LDA

PHA

LDA

PHA

LDA

PHA

LDA

PHA

RTS

PLA

PLA

LDA

STA

LBA

LDX

BEQ

JSR

JhP

JSR

JMP

LDA

LDY

JSR

LDA

STA

JSR

BEQ

JSR

JSR

JSR

BEQ

JSR

JMP

LDA

JSR

LDX

STX

LDX

STX

JSR

JSR

BEQ

JSR

CMP

BEQ

DEC

BPL

DEC

BPL

INIT2

»F563

QUERY

♦F524

tOPROHPT

tKPROMPT

PRMS8

JFFE4

tt»7F

I'A'

GETANS

406

CMDS,X

DKCHO

CHECK

6ETANS
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4.0 OPEN 5,5,0

3.0 OPEN

PRINT PROMPT LINE

GET ONE CHAR

ACCEPT UC OR LC

UAIT FDR AN

- ALPHA CHAR

2*( N.COMMANDS-1)

CMDS EMBEDDED IN PROMPT STRING

FOUND A HATCH

TO SLASH DELIMITER

TO NEXT CMD CHAR

TRY AGAIN

UAIT FOR A VALID REPLY

«<<QUERY-1) PUSH ADDR

- FOR EASY

ttMQUERT-1) - RTS : .

PflHA*1vX

P6MA.X

MODE

59468

#05

VER

EXIT3

•F2E2

♦FFCC

$F2AE

♦FFCC

»>HSG1

KMSG1

PRMS6

tt00

CTRL

RECV

IttKEY

STORE

TSTOP

KYBD

MAIN

XMIT

MAIN

HCR

♦ FFD2

119

LCKT

1*27

CCNT

TST0P2

FETCH

E0FMS6

PRINT

ICR

EOL

CCNT

LOOP

LCNT

LOOPt

- MONITOR

PUSH ADDR OF

- ROUTINE FOR

- JUMP VIA RTS

JUMP TO ROUTINE

PULL RETURN ADDR

- TO MONITOR

RETURN SCREEN TO

- ORIGINAL HODE

CLOSE 5

4.0 CLOSE

RESTORE DEFAULT 1/0

3.1 CLOSE

RESTORE DEFAULT 1/0

PRINT DNLINE

RESET CTRL FLAG

RECIEVE AND ECHO

WHEN NOTHING

CHAR TO BUFFER

CHANCE TO EXIT

TRY THE KEYBOARD

UHEN NOTHING

SEND IT OUT

LOOP

NO MSG NECESSARY

PRINT CR

20 LINES PER 'PAGE'

SET THE COUNTER

SET CHAR COUHTER

- FOR LONG LINES

STOP KEY TEST

RETRIEVE NEXT CHAR

END OF TEXT

DISPLAY IT

END OF LINE ?

YES

COUNT CHARACTER

NOT END OF LINE

COUNT THE LINE

UHEN NOT END OF PAGE
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pressed to keep up with a stead y 
stream of inco illing cha racte rs 
without losing some . It may have 
to ignore th e keyboa rd as lo ng as 
characte rs are coming in , which 
means you can 't in te rrupt the 
other system . BAS IC is certainl y 
not fast eno ugh to do the com­
municatio n a nd a lso sto re text in 
memory. 

On the othe r hand , a mac hine 
la ng uage progra m can be made 
as elabo ra te as yo u like. T he 
biggest p roblem with a machine 
language program is writing il. 
PET I/O routines a re very good , 
but no t easy to trace. STP-488 
does the equ ivalent o f BASI C fil e 
handling commands by ca lling 
the appro priate ro utines in RO M. 
T his technique was descr ibed by 
Raymond Diedrichs in the Apri l 
8 1 issue of COMPUTE!. 

STP-488 begins with the 
familiar SYS 1037. If yo u a re not 
up o n thi s trick, the re a re two 
thin gs to kn ow: Yo u may no t 
change the BASIC li ne, and yo u 
cannol copy the progra m witho ll t 
using the (mach ine lang uage) 
monito r. Yo u can list it , but YOLI 

wo n't see much . 
The prog ram was d es igned 

to be as po we rfu l a nd easy to use 
as possible without becoming too 
la rge to be keyed in manuall y. In 
order to achi eve this goa l, some 
frills such as a help o ptio n had to 
be om itted . 

I have tested the progra m o n 
a varie ty of PETs. It wo rks with 
U pgrade and 4.0 RO M, with 
graph ic and business keyboa rds, 
in 40 and 80 column machines. 
The functio n of the shi ft keys 
var ies slightl y d epend ing o n th e 
type o f keyboard used. 

Program Features 
I. STP-488 Loads and runs li ke 
BAS IC. 
2. It works with U pgrad e and 4.0 
ROMS. 
3. Moni tor style ope ration. 
4. Uppe rllower case sent and 
received . 
5. C APS LOCK (modified ). 
6. CT RL cha racte rs ma y be sen!. 
7. Automatic storage of rece ived 
te xt. 
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71 Inl FI 16 
72 1433 2. 63 FS 
73 1436 4C 3C .4 
74 9439 29 24 F5 
7S 
76 143C A9 14 
77 143E AI 16 
78 9449 29 99 95 
79 1443 21 E4 FF 
BI 1446 29 7F 
Bl 144B C9 41 
B2 .44A 9. F7 
B3 .44C A2 16 
B4 .44E DD IS .6 
BS 1451 FI 17 
B6 1453 CA 
B7 1454 CA 
BB J455 11 F7 
B9 1457 4C 43 .4 
91 145A A9 14 
91 .4SC 48 
92 '4SD A9 38 
93 145F 48 
94 9469 8D 21 16 
95 .463 48 
96 9~64 8D 29 16 
97 1~67 48 
98 9468 60 
99 

111 146968 
111 046A 68 
112 146B A5 45 
113 146D 8D 4C E8 
114 1471 A9 IS 
115 1472 A6 44 
116 1474 FI 16 
117 1476 21 E2 F2 
118 1479 4C CC FF 
119 147C 21 AE F2 
III 147F 4C CC FF 
111 
112 1482 A9 2A 
113 1484 AI 96 
114 14862119.S 
115 8489 A9 10 
116 14B8 BS 49 
117 148D 21 7C IS 
118 1499 F0 93 
119 1492 21 49 IS 
121 1495 21 13 IS 
121 1498 2. C6 IS 
122 1498 FI FI 
123 149D 21 88 IS 
124 14AI 4C 8D 14 
125 
126 14A3 A9 ID 
127 0M5 21 D2 FF 
128 .4A8 A2 13 
129 14AA 86 42 
131 14AC A2 27 
131 14AE 86 41 
132 1481 21 24 IS 
133 1483 21 4F IS 
134 1486 FI 39 
135 0418 29 6C 15 
136 I4BB C9 ID 
137 148D FI 14 
138 IUF C6 41 
139 14Cl 11 ED 
141 14C3 C6 42 
141 14C5 11 E5 

INIT2 
, 
QUERY 

GETAHS 

CHECK 

OKCIID 

, 
EXIT 

EXIT3 

, 
ONLINE 

MIN 

IHKEY 

, 
FORiRD 

PAGE 

LOOPI 

LOOP 

EOL 

8Eg 
JSR 
JHP 
JSR 

LDA 
LDY 
JSR 
JSR 
AND 
CMP 
tCC 
LOX 
CHP 
BED 
DEX 
DE X 
BPL 
Jt1P 
LDA 
PHA 
LOA 
PHA 
LOA 
PHA 
LDA 
PHA 
RTS 

PLA 
PLA 
LDA 
STA 
LDA 
LDX 
BEg 
JSR 
J"P 
JSR 
JHP 

LDA 
LDY 
JSR 
LDA 
STA 
JSR 
BEQ 
JSR 
JSR 
JSR 
BEQ 
JSR 
JHP 

LDA 
JSR 
LDX 
STX 
LOX 
STX 
JSR 
JSR 
BEQ 
JSR 
CHP 
BED 
DEC 
BPL 
DEC 
BPL 
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INIT2 
IF563 4.0 OPEN 5,5,0 
OUERY 
tF524 3.1 OPEN 

M>PRO"PT 
M(PROMPT 
PRMSG PRINT PROMPT LINE 
IFFE4 GET ONE CHAR 
MI7F ACCEPT UC OR LC 
I ' A' UAIT FOR AN 
GETANS - ALPHA CHAR 
M06 2*( N.COM"ANDS-l) 
CMDS, X CMDS EMBEDDED IN PRO MPT 
OKC HD FOUND A "ATCH 

TO SLASH DELIMITE R 
TO NEXT CIID CHAR 

CHECK TRY AGAIN 
GETANS UAIT FOR A VALID REPLY 
H« QUERY-l ) PUSH ADDR 

.- FOR EASY 
N>(QUERY-l ) - RTS TO 

- MONITOR 
PGMA+l,X PUSH ADDR OF 

- ROUTINE FOR 
P6NA,X - JUMP VIA RTS 

JU"P TO ROUTINE 

PULL RETURN ADDR 
- TO HONITOR 

HODE RETURN SCREEN TO 
59468 - ORIGINAL "ODE 
M0S CLOSE S 
VER 
EXIT3 
IF2E2 ~ •• CLOSE 
'FFCC RESTORE DEFAULT 1/0 
'F2AE 3.1 CLOSE 
'FFCC RESTORE DEFAULT 1/ 0 

N>"SG I 
I<t1SGl 
PRHSG 
MI0 
CTRL 
RECV 
INKEY 
STORE 
TSTOP 
KYBD 
HAIN 
XHIT 
HAIN 

HCR 
tFFD2 
119 
LCMT 
1127 
CCNT 
TSTOP2 
FETCH 
EOFHSG 
PRINT 
ICR 
EOL 
CCNT 
LOOP 
LCNT 
LOOPI 

PRINT ONLINE 

RESET CTRL FLAG 
RECIEVE AND ECHO 
UHEN NOTHING 
CHAR TO BUFF ER 
CHANCE TO EXIT 
TRY THE KEYBOARD 
UHEN NOTHING 
SEND IT OUT 
LOOP 

NO MSG NECESSARY 
PRINT CR 
21 LINES PER ' PAGE ' 
SET THE COUNTER 
SET CHAR COUNTE R 
- FOR LON6 LINES 
STOP KEY TEST 
RETRIEVE NEXT CHAR 
END OF TEXT 
DISPLAY IT 
END OF LINE 
YES 
COUNT CHARACTER 
NOT END OF LI NE 
COUNT THE LINE 
UHEN MOT END OF PAGE 

STRIHG 



NEW - LOW COST FLOPPY DISK FOR PET*!

11 ]

WHY PEDISK?

FAST - The Pedisk system loads directly 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.

5%" system - 1 drive, double density (143K) $595.00

5%" 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} fiat disk cable, 3) Disk Drive

Assembly, and A) PDOS II software. The PEDISK If 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. IOPEN, ICLOSE, ]INPUT, and IPRINT provide the basis of

the powerful file handling package. ILOAD, 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 $39.00

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 (215)757-0284
*PET ISATRADEMARKOF COMMODORE

NEW - LOW COST FLOPPY DISK FOR PET*! 

c·<~ PET ............. , 
....., ... - '-'''' 

( ~[g~ISK II ) 
WHY PEDISK? 
FAST - The Pedisk system loads directly to main memory f rom 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. 

5Y." system 
5Y." system 
8" syst em 

1 drive, double density (143K) ............... $595.00 2 drives, double density (286K) ............... $945.00 
1 drive, quad density (286K) .................. $795.00 2 dr ives, quad density (572K) ............ $1, 195.00 
1 drive, IBM 3740 business (295K) ... $1,295.00 2 drives, IBM 3740 business (590K) ... $1,895.00 

Introducing PEDI 5K II, a low cost high performance floppy disk system 
consisting of: 1) PEDISK /I controller, 2) flat disk cable, 3) Disk Drive 
Assembly, and 4) PODS II software. The PEDISK /I 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. T he PEDISK /I System 
can be operated simultaneously with any Commodore disk system for data 
exchange purposes. 

The PODS 11 software links BASIC by adding a new repertoire of disk 
commands. IOPEN, ICLOSE, IINPUT, and IPRINT provide the basis of 
the powerful file handling package. ILOAD, ISAVE and IRUN allow 
complete disk control. PODS II also o ffers a full DOS-mode of operation 
for all disk diagnostic and utilitv functions. Diskette format, backup, 
diagnostic, and reorganization capabilities are provided. PEDISK II CONTROLLER BOARD 

NEW SPACEMAKER II switch between one of FOUR ROMS 

SPACEMAKER 11 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 wi th a side-mounted 
slide switch or via ROMDRIVER, an accessory board which allows soft. 
ware controlled switching and keyboard controlled switching. ROM 1/0 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. 

SPAC EMAKER II .............................................................. . 
ROM D RIVE R ...................................................................... .. 
ROM lID Commodore or Pedisk ..................................... . 

539.00 
539.00 
S 9.95 

SEE YOUR LOCAL DEALER FOR ALL cgrs MICROTECH PRODUCTS 

OViICROTECH) PO BOX 102, LANGHORNE, PA 19047 (215)757-0284 
·PET IS A TRADEMARK OF COMMODORE 
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8. Allows creation of discrete

files.

9. Easy review of files with page

control.

In general, the program

operates as follows: A prompt

line "o/r/f/x/?" is displayed and

you make your selection by

touching the proper key. You

may use upper or lowercase

commands. There will not be a

Hashing cursor at this point. The

options are Online, Rewind,

Forward, and Exit. The STOP

key gets you out of the online and

forward modes and returns you

to the prompt line. Exit takes you

back to the PET READY mode,

so there are really only three

program functions.

In the online mode, a flashing

cursor will appear. All characters

received (including the echoes of

those sent) will be stored in a

buffer. This buffer is circular,

and extends from address $0700

to the upper limit of memory.

During program initialization an

EOF (end-of-file) mark is put into

the first buffer location. When

the STOP key is used to go offline,

another EOF is inserted and its

address is printed for reference.

The Rewind function moves

the buffer pointer backwards to

the previous EOF and again

prints the address.

The Forward function re

prints the stored information

from the current location up to

the next EOF. Forward will print

twenty screen lines and pause

until you hit any key. The STOP

key can be used to get back to the

prompt mode. It will not insert an

EOF when used in Forward, but

will leave the pointer al I he current

location.

There is no fast forward

function that will jump you to the

next EOF without printing, but if

you know the address of the EOF

you want to reach, you can get

there quickly with one or more

rewind commands.

File Control

doing in and out of the online

mode does not break the line.

You stop sending and receiving.

142

143

144

145

146

147

148

14?

ISf

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

H>7

168

169

170

171

172

173

174

175

176

177

178

179

181

181

182

183

184

185

186

187

1B8

18?

1?l

191

192

193

194

195

1?6

1?7

198

199

200

201

202

203

214

205

206

207

208

20?

211

211

212

04C/

04c;

04CC

04CE

04DI

04D2

04D5

04D7

04D?

I4DB

04DD

04 IF

04E1

04E3

04E5

04E7

04E9

04 EB

04ED

04EF

•4F1

• 4F3

04F5

04F8

04FA

04FD

#4FF

0512

0504

0506

0519

1506

050D

0510

0513

0515

0517

1519

0516

#55 E

0521

0524

0526

0528

I52A

052C

052E

0530

0531

0532

0533

0534

0535

0536

0537

0538

053B

053C

053E

0540

0542

0544

0546

054?

054C

054E

COMPUTE!

21

i U

: U

: A9

Al

20

A2

A0

CA

AS
c?

10

C6

C4

D0

A5

85

U

Al

00

A9

A0

20

A5

20

A5

20

A9

A0

4C

A6

F0

4C

4C

A<S

E0

Dl

A?

20

20

4C

A2

E4

10

A9

85

E6

6B

68

60

48

4A

4A

4A

4A

21

68

29

09

C9

90

69

4C

20

91

60

E4 FF

■ FB

DA

34

06

09 05

01

06

11

n

FF

#c

12

12

06

35

12

12

11

E8

3E

06

09 05

12

33 05

11

33 05

44

06

0? 05

44

03

ID BB

1C CA

9B

EF

1?

00

4? 05

F1 14

2A 05

EF

?B

18

00

?E

A7

3E 05

0F

30

3A

•2

36

D2 FF

55 05

11

KUAIT

r

REUIND

REU2

REU3

EOFMSG

t

PRMSG

PRM3

i

TSTOP

TST0P2

ST0P3

ST0P4

T

URDB

HEXASC

HEXASC2

f

STORE

JSR

BEQ

BNE

LDA

LDY

JSR

LDX

LDY

DEC

LDA

CMP

BNE

DEC

CPY

BNE

LDA

STA

DEC

LDA

BNE

LDA

LDY

JSR

LDA

JSR

LDA

JSR

LDA

LDY

JMP

LDX

BEQ

JMP

JHP

LDX

CPX

BNE

LDA

JSR

JSR

JMP

LDX

CPX

BNE

LDA

STA

INC

PLA

PLA

RTS

PHA

LSRA

LSRA

LSRA

LSRA

JSR

PLA

AND

ORA

CMP

BCC

ADC

JHP

JSR

STA

RTS

♦FFE4

KUAIT

PAGE

»>HSG2

ICMSG2

PRMS6

100

IKTOP

BPT

BPT

«FF

REU3

BPT+1

BPT+1

REU3

$35

BPT+1

BPT+1

(IPT,X)

REU2

tt>HSG5

SCHSG5

PRHSG

BPT+1

UftOB

BPT

UROB

«>MS65B

tt<MSG5B

PRMSG

VER

PRM3

$BB1D

»CA1C

f?B

tt*EF

STOP*

ttf0

STORE

EOFHSG

ST0P3

WEF

$9B

ST0P4

HI0

♦?E

»A7

HEXASC

l$0F

tt*30

tt*3A

HEXASC2

#%86

4FFD2

PTRUP

(BPT)fY

September, 198'

UAIT FOR A KEY

- BEFORE DOING

- NEXT PAGE

PRINT REUIND

FOR INDEXED INDIRECT

HIGH PAGE OF THIS P6M

DECREKENT POINTER LO

TEST FOR PAGE CHANGE

OK, NO PAGE CHANGE

DECREMENT PAGE

LOUER THAU LIMIT ?

NO, MO URAP

HIMEM PAGE

PTR= HIMEM-1

LOOK FDR EOF

HO, KEEP TRYING

PRINT EOF

PRINT EOF ADD*

PRINT 0FFfCRLF,

4.0 PRINT STRING

3.0

FROM ONLINE

9B IS STOP/RVS FLAG

WHEN HOT STOP

INSERT EOF

- THEN PRINT

- EOF ADDR

FROM REPLAY

CLEAR KYBB BUFFER

DISABLE CURSOR FLASH

RETURN TO MONITOR

CONVERT HEX TO ASCII

SHIFT HIGH

- NYBBLE TO

- LOU END

- THEN CONVERT AND PRINT

- ONE HEX DIGIT

DO THE LOU NYIBLE

ADD THE ASCII BITS

GREATER THAN 9 ?

NO

YES, ADD 7 a UC

PRINT ONE HEX DIGIT

PUT CHAR INTO

BUFFER

112 COMPUTE! September. 1981. Issue 16 

B. A llows c reatio n o f discrete 142 .4C7 2. E4 FF KUAIT JSR IFFE4 UAIT FOR A KEY 

fil es. 
143 f4CA FI FB BEQ KUAIT - .EFORE DOING 

9. Easy rev ie w of files with page 
144 .4CC D. DA BNE PAGE - NEXT PA&E 
145 ; 

contro l. 146 .4CE A9 34 REilNP LDA H>lISG2 PRINT REUIND 
In genera l, the prog ram 147 .40. A. .6 LOY ' <HSG2 

oper a tes as fo llows: A pro mpl 148 '402 21 19 15 JSR PRHS& 

lin e "o/rlflxP' is displayed a nd 149 '405 A2 " LOX UI FOR INDEXED INDIRECT 

you make your selection by 15' H07 A' 16 LOY I<TOP H[GH PAGE OF THIS P&H 
151 '409 C6 11 REU2 DEC BPT IECRE"ENT POINTER LO 

touc hing th e prope r key. You 152 '408 A5 11 LDA IPT TEST FOR PIGE CHINGE 
may li se upper or lo wer case 153 f40D C9 FF C"P IIFF 
commands. The re will not be a 154 14.F Ie 'C BNE REU3 OK, NO PAGE CHINGE 
fl as hin g c ursor a t this p o int. T h e 155 'Ul C6 12 DEC BPT+l DECREHENT PAGE 

o ptio ns are Online, Rewind, 156 .U3 C4 12 CPY BPT+l LOUER THAN LIHIT ? 

Forward , a nd Exit. T h e STOP 
157 '4E5 O' 16 BNE REU3 NO, NO URAP 
158 f4E7 AS 35 LOA .35 HIHEH PAGE 

key gets you o ut of the on lin e a nd 159 '4E9 85 12 STA BPT+l 
forw a rd m o des and re turn s you 16' 94EB C6 12 DEC BPT+l PH= HIHEH-l 
to th e prompt line . Exil ta kes yo u 161 'UO AI 11 REU3 LOA (IPT,X) LOOK FOR EOF 

bac k to the PET READY mode, 162 .4EF 0' E8 INE REU2 NO, KEEP TRYING 

so there are reall y o nly three 
163 .4fl A9 3E EOF"SG LOA H) "SG5 PRINT EOf 
164 .4f3 A. 16 LDY ' <"SG5 

program functions . )65 .4f5 2. 19 IS JSR PR"SG 
In th e o nlin e m o d e, a flashin g 166 '4f8 AS 12 LOA BPT+) PRINT EOF ADDR 

cursor will appear. A ll c h a rac te r s 167 .4fA 21 33 '5 JSR UROB 

received (including the ec h oes of 168 S4FD 15 11 LDA BPT 

those sent) will b e sto re d in a 
)69 '4ff 2' 33 .5 JSR UROI 
171 9512 A9 44 LOA H)HSG5B PRINT OFF,CRLF, 

b uffe r. T his buffe r is circu la r , 171 .5.4 A' .6 LOY H(HSG5B 
and ex te nds from add ress $0700 172 .516 4C '9 .5 JHP PRHSG 
to th e uppe r limit of m e m o r y. 173 ; 
During program initializaLion a n 174 1519 16 44 PRHSG LD X VER 

EOF (end-o f-fil e) m a rk is put into 175 .518 f •• 3 BEG PRH3 
176 .SID 4C 10 B8 JHP IBBID 4.1 PRINT STRIN& 

the first buffe r location. Whe n 177 .511 4C lC CA PRMJ JHr ICAIC 3.1 
t h e STOP key is u sed to go o fflin e , 178 ; 
another EOF is inse rted a nd its 179 1513 A6 9B TSTOP LDX 19B fROH ONLINE 
address is printe d for reference. 18' .515 E. EF CPX UEF 9B IS STDP/RVS FLAG 

T h e Re wind fun ction moves 181 .517 D. 19 BNE STOP4 UHEN NOT STOP 

th e buffer p o inte r backwards to 
182 '519 A9 " LOA III INSERT EOF 
183 'SIB 2. 49 15 JSR STORE - THEN PRINT 

the prev io u s EOF a nd aga in 184 .SIE 21 Fl 14 JSR EOnS& - EOf ADDR 
prints th e address. 185 '521 4C 2A .5 JHP STOP3 

T he Fo rward fun clio n re- 186 1524 A2 EF TSTOP2 LOX HSEF FROH REPLAY 

prints the s tored information 187 '526 E4 9B CPX 19B 

from the curre nt location up to 
188 1528 10 18 IHE SIOP4 
189 '52A A9 " STlP3 LDA HII 

th e n ex t EO F. Forward will p rint 19' '52C 85 9E SIA .9E CLEAR KYBD BUFFER 
lwe nty scree n lines a nd pause 191 .52E E6 A7 INC IA7 DISABLE CURSOR FLASH 

until you hi t a n y key. T h e STO P 192 '531 68 PLA RETURN 10 "ONITOR 

key can b e u sed to get bac k to the 193 .531 68 PLA 

prompt m ode. I t will n o t inse rt a n 194 .532 if STOP4 RTS 
195 

EOF wh e n u sed in Fo r wa rd , but 196 9533 48 UROB PHA CONVERT HEX TO ASCII 
wi ll leave th e po inter at th e current 197 1534 4A LSRA SHIFT HIGH 

location. 198 .535 4A LSRA - NYIBLE TO 

T h e re is n o fas t forward 199 '536 4A LSRA - LOU END 

function that wi lijulllJl )'o u to th e 2U .537 4A LSRA 
2'1 .538 2' JE 15 JSR HEXASC - THEN CONVERT AND PRINI 

next EOF wi thout prinling, but if 2'2 '531 68 PLA - ONE HEX D[OIl 
yo u know th e add ress u f 1 h e 1::0 F 2'3 '53C 29 If AND "'F DO THE LOU NY'BLE 
you wa n lLO reach. )IOU ca n get 2.4 153E '9 31 HEXASC ORA Nt31 ADD THE ASCII 'ITS 

the re quick ly with o ne or more 2'5 .541 C9 3A C"P HIlA GREATER THAN 9 ? 

rewind CO lllma nds. 2.6 .542 90 12 BCC HEXASC2 NO 
2.7 '544 69 86 ADC HI86 YES, ADD 7 & uc 

File Control 2.8 '546 4C D2 FF HEXASC2 J"P UFD2 PR[NT ONE HE X BIGIT 

Coing in and o ut o f th e on line 219 ; 

lllode d oes 1I0t hrea k th e lin e. 211 .549 21 55 05 STORE JSR PTRUP PUT CHAR INTO 
211 .54C 91 11 STA (BPT) , Y BUFFER 

You SLOp sending a nd rcce i\·ing. 212 .54E if RIS 
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PIE-C

PET/CBM* IEEE-488 ' p I c

TO PARALLEL PRINTERS 9 - t
By LemData Products

P.I.E.-C MEANS—Professional design, Indispensible features, Excellent quality and Cost effectiveness. You

can't buy a better parallel interface for your PET/CBM.

Our P.I.E.-C will interface your PET/CBM through the IEEE-488 bus to

the NEC Spinwriter, the C. Itoh Starwriter, printers by Centronics, Epson, Anadex, Escon Products, the

Paper Tigers by IDS, the MIPLOT by Watanabe, the DIP printers, the AJ-841, the OKIDATA printers, plus

ALL OTHER parallel ASCII printers.

Assembled with custom case, CBMTO-ASCII code converter and appropriate cable, the P.I.E.-C is only

$119.95 { + $5 S&H). Md. Res. +5% tax. Specify printer and CBM models.

LemData Products, P.O. Box 1080, Columbia, Md. 21044 Phone (301) 730-3257

•PET/CBM are trademarks of Commodore Business Machines

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

as 2716's or 2532's etc.

Assembled

Kit

$80.00

$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

Seplember, 1981. Issue 16 COMPUTE! 

PIE-C 
PET/CBM * IEEE-488 · p., II 1/1 

TO PARALLEL PRINTERs -4· . E ..... / """""",.-­
By LemData Products 

P.I.E.-C MEANS-Professional design, Indispensible features, Excellent quality and Cost effect iveness. You 
can't buy a better parallel interface for your PET/CBM. 

Our P. I.E. -C will interface your PET/CBM through the IEEE-488 bus to . . .. . . 

the NEC Spinwriter, the C. Itoh Starwriter, printers by Centron ics, Epson, Anadex , Escon Products, the 
Paper Tigers by IDS, the MIPLOT by Watanabe, the DIP printers , the AJ-841, the OKIDATA printers, plus 
ALL OTHER parallel ASCII printers. 

Assembled with custom case, CBM-TO-ASC II code converter and appropriate cable, the P.I.E. -C is only 
$119.95 (+ $5 S&H). Md . Res . + 5% tax . Specify printer and CBM models. 

LemDala Products, P.O. Box 1080, ColumbIa, Md. 21044 Phone (301) 730-3257 
'PET/CBM are trademarks of Commodore Business Machines 

EPROM PROGRAMMER 
.I. No fuss just plug 

in an do you r own 
EPROMS. 

PROGRAM 
COPY 
VERIFY 

Program you own single 5V suppl y 
EPROMS like 2716, 2532. Plugs 
d irectl y into PET/ CBM. Nothing else 
to buy com pletely 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) 273-365 1 

SE LECT· A · ROM 

SELECT - A - ROM 
For the Commodore PET/ CBM 

With one ro tary switch select 1 to 6 separate 
ROMS or EPROMS, w ithou t damaging your 
computer board or rom pins. Now you can 
use 
Wordpro, Toolkit, Visicale, Eproms 
as 2716's or 2532's etc. 

Assembled $80.00 
Kit $45.00 

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

$125.00 

VISA ORDERS - PHONE 
(604) 273-365 1 - JOHN (604) 273-3416 - JOHN 

(604) 325-1122 - STAN 

113 
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but this is transparent to the

remote system. Because of this,

and the fact that the STOP key

inserts an EOF, it is possible to

isolate particular sections of text

for use later.

For example, suppose you

want to send the command "TYPE

GOOD.NEWS" and isolate the

returned file. Type the command,

but do not send the RETURN

that ends it. Next, hit STOP to

insert an EOF and give you the

prompt line. You could now

rewind if desired, but it is not

necessary. Next, go online again

and send the RETURN. When

the entire file has been received

and the oilier system has sent its

ready prompt, hit STOP and

immediately go online again.

Your file is now bracketed by

EOF marks and can be rewound

and replayed at will.

Isolated files can be saved on

tape by using the monitor. This

program, or a similar one. will be

needed to read them.

The Keyboard

The program will put your PET

into the lowercase mode. On exit,

the original mode will be

restored.

The function of the shift keys

will be modified. They will func

tion more like the CAPS LOCK

key found on some terminals. On

graphic keyboards, they will affect

only the alpha characters and the

"high specials" (left bracket, back

slash, right bracket, up arrow,

and left arrow). These last charac

ters, when shifted, represent

respectively those characters

having ASCII codes 7B through

7F. Because the PET does nol

have symbols corresponding to

these codes, they will be displayed

as PET graphics. If a shifted left

arrow (ASCII del) is sent, the

echo will be ignored.

With a business keyboard,

the action of the shift keys is

slightly different. For keys with

one symbol, the action will be as

described above. For keys with

two symbols, shift will behave

normally.

213

214

215

216

217

218

21?

220

221

222

223

224

225

226

227

228

22?

230

231

232

233

234

235

236

237

238

23?

240

241

242

243

244

245

246

247

248

24?

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

26?

270

271

272

273

274

275

276

277

278

27?

280

281

282

054F

0552

0554

0555

0557

055?

055B

0550

055F

0561

0563

0565

0567

056?

056B

056C

056D

056F

0571

0573

0574

0577

0579

057B

057C

057E

0581

0584

1586

0588

058A

058C

05BE

0590

0592

05?4

05?6

05?B

05?A

05?C

059E

I5A0

05A2

05A4

05A6

05A8

05AA

05AC

05AF

05B0

0SB3

0584

0566

05B7

05B9

05BB

05BD

05C0

05C3

05C6

05C8

05CB

05CD

21

B1

60

Efi

D0

E6

A4

C4

D6

A0

84

A0

84

A0

60

48

A9

A4

91

68

21

A2

86

68

A2

21

29

A6

Df

29

C9

F0

C9

9#

c?

Bf

C9

91

29

C9

BS

90

C9

90

C9

Bf

0?

20

48

20

68

0?

60

A9

Fi

A2

20

20

4C

46

23

F0

85

COMPUTE

55

tl

11

10

12

12

35

IS

37

12

00

11

00

20

C6

C4

D2

01

CD

05

C6

E4

96

2F

7F

0D

1E

20

25

7F

21

61

08

DF

5B

0A

0A

41

06

5B

02

81

6C

CC

00

II

F4

05

C?

D2

CC

A7

E4

3E

43

05

FF

FF

FF

05

FF

FF

FF

FF

FF

i

FETCH

T

PTRUP

RESET

RET2

t

PRIHT

■

r

i

RECU

UCIN

0RB7

ECHO

FIX

NULL

r

XMIT

r

KYBD

JSR

LDA

RTS

INC

ENE

INC

LDY

CPY

BNE

LDT

STY

LDY

STY

LDY

RTS

PHA

LDA

LDY

STA

PLA

JSR

LDX

STX

RTS

LDX

JSR

JSR

LDX

BNE

AND

CMP

BEQ

CHP

BCC

CMP

BCS

CMP

BCC

AND

CMP

BCS

BCC

CMP

BCC

CMP

BCS

ORA

JSR

PHA

JSR

PLA

ORA

RTS

LDA

BED

LDX

JSR

JSR

JMP

LSR

JSR

BEQ

STA

PTRUP

(BPT),Y

BPT

RET2

BPT+1

BPT + 1

*35

RET2

KTOPM

BPTti

ttl0

BPT

100

tt*20

*C6

(*C4),Y

$FFD2

«#0

*CD

105

♦FFC6

♦ FFE4

t?6

NULL

tt*7F

to

ECHO

l$20

NULL

«i7F

NULL

44160

UCIN

I$DF

#'Z'+1

0RB7

ECHO

tTA'

ECHO

tt'Z' + i

ECHO

1*81

PRINT

4FFCC

K0I

FIX

105

*FFC?

IFFD2

IFFCC

«A7

*FFE4

RETRN2

ASAVE
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FETCH NEXT CHAR

- FROM BUFFER

INCREMENT PTR

UHEN HO PA6E CHAHGE

INCR PA6E

TEST PAGE VS

- HIHEM (HIGH)

NO URAP

RESET BUFFER PTR TO

- START OF BUFFER

- UHICH BEGINS ON PAGE

- FOLLOUING THIS PGM

FOR STORE I FETCH

BEFORE PRINTING, ERASE

- FLASHING CURSOR

CURSOR COLUMN

C4 IS ADDR OF LINE START

RESTORE ORIGINAL CHAR

PRINT IT

RESET THE

- QUOTE FLAG

INPUT FROM FILE 5

DEVICE = MODEM

GETH5

TEST ST (STATUS)

NOT OK

MASK PARITY BIT

CR IS THE ONLY

- SPECIAL CHARACTER

- ACCEPTED. REJECT

- CONTROL CHARS

REJECT DEL

IF SENT, NO ECHO

IS IT LOUERCASE ?

HO, GOTO UC CONVERSION

MASK ASCII LC BIT

LEFT BRACKET

SHIFT HIGH SPECIAL

LC BECOMES SHIFTED

IS IT LESS THAN 'ft'

YES, NO CHAHGE

YES, DON'T SHIFT IT

UC flLPHA BECOMES SHIFTED

DISPLAY INCOHIN6 CHAR

RESTORE DEFAULT I/O

TO SET FLAGS

RETURN CHAR It! (A)

FOR TESTS

FILENO.

SET OUTPUT DEU =HODEM

PRINTI5

RESTORE I/O AND RTS

ENABLE CURSOR FOR GET

FROH KYBD BUFFER

NOTHIN6 THERE

RAU CHARACTER
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but this is lranSparCnl.lo th e 
remote system. Because or th is. 
a nd the f" ct t hat the STOP ke y 
inse rts an EOF, it is possib le to 
isola te particu lar seClio ll s of lext 
fo r lise later. 

Fo r exa m p le , s u ppose yo u 
wa n l lo senc!lhe corn llI allel "TY PE 
GOO D. NE WS" a nd isolate th e 
returned fil e. T ype th e co lllmand , 
but d o not sendlhe RETURN 
that e nds it. Next, hit STO P 10 

in se rt a n EOF and g ive yo u the 
prompt line. You cou ld now 
rewind i f d es ired , but it. is n UL 

necessaq' . Next, go o illine aga in 
a nd send th e RET U RN. Wh e n 
th e e n t ire fi le has been rece ived 
and the other system has sent its 
read y pro mpt , h it STOP a nd 
immediate ly go o nlin e aga in . 
Yo ur fil e is now bracketed by 
EOF ma rks and can be rewound 
a nd rep layed at \\"i ll. 

Iso lated fi les ca n be sa"cd on 
tape by using the mOIlilUr. T hi s 
program , or a sim ila r o ne . wi ll be 
needed to read them . 

The Keyboard 
T he prog ra m will pu t )'o ur PET 
into the lower case Illude. 011 exit, 
th e or igina l m ode will be 
restored . 

The fun ction "fthe shift ke ys 
will be lllodified . T hey will func­
tio n m o re like th e CA PS LOCK 
key rOLi lld un so m e t.erm in als. 0 11 
graphic keyboa rds, t hey will a lleel 
only th e a lpha characte rs and th e 
" hi g h specia ls" (le ft bracket, back­
slash, ri g h t b rac ke t , lip a rrow. 
andle fL a rrow). T h ese lasL charac­
Lers , wh e n s hi fLed , re present 
respectivel y lhose characlc rs 
h av ing ASC II codes 7B Lhro ug h 
7F. Be~a u se th e PET d oes nOI 
ha ve symbo ls co rrespo ndill g' lo 
Lh ese cod es , th e), \\" ill be d ispla yed 
as PET g rap hics. I f a shi fted left 
a rrow (ASC II de l) is se n t. Lh e 
echo wi ll be ig n o red. 

With a b usin css keyboa rd . 
Lh e actio n of th e shi ft ke ys is 
s lightl y differen t. For ke ys ",iLh 
o ne sYlllbo l. th e aCl io n \\" ill be as 
d escribed above . Fo r keys wilh 
two sY lllbo ls. s hi ft will behave 
no rm all y. 

COMPUTE! 

213 
214 .54F 2. 55 95 
215 .552 Bill 
216 9554 69 
217 
218 .555 E6 11 
219 .557 01 19 
221 .559 E6 12 
221 '55B A4 12 
222 '550 C4 35 
223 '55F 0' la 
224 '561 A. 17 
225 .563 84 12 
226 9565 A9 99 
227 '56784 11 
228 '569 A' It 
229 156B 61 
238 
231 '56C 48 
232 '560 A9 2' 
233 '56F A4 C6 
234 '571 91 C4 
235 .573 68 
236 .574 2' 02 FF 
237 '577 A2 .. 
238 .579 86 CO 
239 .578 6. 
241 
241 
242 157C A2 95 
243 157E 28 C6 FF 
244 1581 21 E4 FF 
245 .584 A6 96 
246 '586 D. 2F 
247 .588 29 7F 
248 .58A C9 8D 
249 .58C F. IE 
25. '58E C9 21 
251 '59' 9. 25 
252 8592 C9 7F 
253 '594 B' 21 
254 '596 C9 6. 
255 .598 9. 18 
256 .59A 29 OF 
257 .59C C9 58 
258 15H B •• A 
259 .5A. 9 •• A 
261 .5A2 C9 41 
261 15A4 91 .6 
262 '5A6 C9 58 
263 .5A8 81 12 
264 85AA'9 81 
265 'SAC 2. 6C '5 
266 .5AF 48 
267 .5B, 2. CC FF 
268 .583 68 
269 .5B4.9 IS 
27. '586 6' 
271 .587 A9 .. 
272 '5B9 FI F4 
273 
274 15BI A2 95 
275 15BO 2. C9 FF 
276 '5C' 2. D2 FF 
27 7 .5C3 4C CC FF 
278 
279 .5C6 46 A7 
28. .5C8 2. E4 FF 
28 I .5CB FI 3E 
282 '5CD 85 43 

, 
FETCH 

, 
PTiUP 

RESEI 

RET2 

, 
PRINT 

RECV 

UCIN 

ORB7 
ECHO 
FIX 

NULL 

, 
XMIT 

, 
KYBD 

JSR 
LOA 
iTS 

INC 
BNE 
IHC 
LOY 
CPY 
BNE 
LDY 
STY 
LOY 
STY 
LDY 
RIS 

PHA 
LOA 
LOY 
SIA 
PLA 
JSR 
LOX 
STX 
RTS 

LDX 
JSR 
JSR 
LDX 
BHE 
AND 
CNP 
BED 
CNP 
8CC 
CNP 
BCS 
CNP 
BCC 
AHO 
CNP 
BCS 
BCC 
CNP 
BCC 
C!P 
BCS 
ORA 
JSR 
PHA 
JSR 
PLA 
ORA 
RTS 
LOA 
BEQ 

LOX 
JSR 
JSR 
JI1P 

LSR 
JSR 
8EQ 
STA 
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PTRUP FETCH NE XT CHAR 
(IPT),Y - FROM BUFFER 

BPT 
RET2 
BP1+1 
BPl+l 
135 
RET2 
. <IOP'1 
IPTtI 
U9 
BPI 
"9 

INCREMENI PTR 
UHEN NO PA6E CHANGE 
INCR PA6E 
lEST PAGE VS 
- HUEM (HIGH) 
NO URAP 
RESET BUFFER PIR TO 
- START OF BUFFER 
- UHICH BE6INS ON PAGE 
- FOLLOUING THIS PGM 
FOR STORE & FETCH 

BEFORE PRINTIN6, ERASE 
"129 - FLASHING CURSOR 
tC6 CURSOR COLU!N 
(tC4),Y C4 IS ADDR OF LINE START 

IFFD2 
N" 
tCD 

.95 
tFFC6 
HFE4 
t96 
NULL 
Mt7F 
MCR 
ECHO 
1S2. 
NULL 
"17F 
NULL 
M16. 
UCIN 
nDF 
. ... Z' +1 
ORBI 
ECHO 
" " A" 
ECHO 
II 'Z "' +1 
ECHO 
ua, 
PRINT 

tFFCC 

.00 

"" FIX 

ItS 
IFFC9 
IFFD2 
IFFCC 

tA7 
IFFE4 
RETRN2 
ASAVE 

RESTORE ORIGINAL CHAR 
PRINT IT 
RESET THE 
- QUOTE FLAG 

INPUT FRO! FILE 5 
DEVICE ~ MODE! 
GET"5 
TEST ST (STATUS ) 
NOT OK 
HASK PARITY BIT 
CR IS IHE ONLY 

SPECIAL CHARACTER 
- ACCEPTED. REJECT 
- CONTROL CHARS 
REJECT DEL 
IF SENT, NO ECHO 
IS IT LOUERCASE ' 
NO, GOTD UC CONVERS I ON 
HASK ASCII LC lIT 
LEFT BRACKET 
SHIFT HIGH SPECIAL 
LC BECOHES SHIFTED 
IS IT LESS THAN ' A' 
YES, NO CHANGE 

YES, DON "T SHIFT IT 
UC ALPHA IECOHES SHI FTED 
DISPLAY INCO!IN6 CHAR 

RESTORE DEFAULT I/ O 

TO SET FLAGS 
RETURN CHAR IN (A) 
FOR TESTS 

FILENO. 
SET OUTPUT DEV =!ODEH 
PRINTl5 
RESTORE I/ O AND RTS 

ENABLE CURSOR FOR GET 
FRO! KYBD BUFFER 
NOTHIN6 THERE 
RAU CHARACTER 
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Standard Features:

• Full power to PET/CBM for a minimum of

15 minutes

• Installs within PET/CBM cabinet

• No wiring changes necessary

• Batteries recharged from PET/CBM inte

gral power supply

Specifications:

Physical Size: 5.5" x 3.6" x 2.4"

Weight: 4.5 lbs.

Time to reach full charge: 16 hours

Duration of outputs: Minimum of 15 min.

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

Battery Life Expectancy: 3 to 5 years

Battery On-Off Switch

For Use With:

• Commodore PET/CBM 2001 and 4000 ser

ies computer

• Commodore PET/CBM 8000 series com

puter (screen size will not be normal on

battery back-up)

• Commodore C2N Cassette Drive

BATTERY

BACKUP
SYSTEIVL
FOR COMMODORE PET/CBM COMPUTERS

Never again lose valuable data because of

power shortages or line surges. BackPack sup

plies a minimum of 15 minutes reserve power to

32K of memory, the video screen and tape

drive. BackPack fits inside the PET/CBM

cabinet and can be installed easily by even the

novice user. BackPack is recharged during nor

mal operation and has an integral on-off switch.

BackPack comes fully assembled and tested.

Instructions included.

BackPack is a trademark of ETC Corporation

CBM/PET are trademarks of Commodore Business Machines

Designed and manufactured by:

ELECTRONIC TECHNOLOGY CORPORATION

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

Apex, North Carolina 27502

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

Electronic Manufacturing

Technical Design and Development

Compute*" System Technology

ELECTRONIC TECHNOLOGY CORPORATION

September. 1981. Issue 16 COMPUTE! 

Standard Features: 
• Full power to PET ICBM for a minimum of 

15 minute s 
• Insta ll s within PET ICBM cabinet 
• No wiring cha nges necessa ry 
• Batte ri es recharged from PET I CBM inte­

gral power supply 

Specifications: 
• Physical Size: 5.5" x 3.6" x 2.4" 
• Weight: 4 .5 lbs . 
• Time to reach full charge: 16 hours 
• Duration of outputs: Minimum of 15 min . 
• Voltages: + 16, + 9, -12, -9 
• Battery Life Expectancy: 3 to 5 years 
• Battery On-Off Switch 

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

ies computer 
• Commodore PET ICBM 8000 ser ies com­

pute r (screen s ize will not be normal on 
battery back-up) 

• Com modore C2N Cassette Drive 

BATTERY 
BACKUP 
SYSTE~ 
FOR COMMODORE PET/CBM COMPUTERS 

Never agai n lose va luab le data because of 
powe r s hortages or line surges. BackPack sup­
plies a minimum of 15 minutes reserve power to 
32 K of memory, the video scree n and tape 
d rive . BackPack fits ins ide the PET I CBM 
cabinet and ca n be in sta lled eas ily by even the 
novice user. BackPack is recharged during nor­
mal operation a nd has a n integ ra l on-off switch. 

BackPack comes ful ly assemb led a nd tested . 
I ns tr Llctions 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 nu fac turing 
Technica l Design a nd Development 

Compute, Sys te m Techno logy 
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Control Characters

Control (CTRL) characters can he-

sent, but will be ignored when

the) are received. CTRL charac

ters serve no purpose on the PET

system except to make the cursor

do Funny tilings. The only excep

tion is carriage return. Line feed

(CTRL J) may be senl. It is not

needed for CRT printing.

To send a CTRL character,

first key RVS (shifted or un-

shifted). It will print on the screen

as an inverse cheek mark, but will

not be senl. The next key, how

ever, will be sent as the CTRL

equivalent. This is much simpler

than it sounds. To send CTRL C,

key RVS followed by C. Once

RVS has been keyed, it cannot be

cancelled. If you hit it accidentally,

follow it with an @. This will send

a null (00).

Echoes

Some host computers, upon re

ceiving a character, immediately

send it back to the terminal. A

system that does this is called a

'"full duplex" system. Those that

do not echo each characler are

called "half duplex" systems.

Hardware terminals normally

have a half/full duplex switch.

When this switch is set to the half

duplex mode, the terminal itself

will echo each character keyed

back 10 its printer or CRT. Ter

minal programs often have a

program option to simulate the

function of the half/full switch.

This option will cause the program

to print each character thai it

sends out.

Many modems have a similar

switch. When this switch is in the

halfduplex position, the modem

will echo each characler from the

terminal back to the terminal.
When you are communi

cating with a full duplex system

you must set all of your switches

lo full duplex, or you will receive

more than one echo for each

keyed character. Tor a half duplex

system, one switch must be set lo

half duplex.

Because the IEEE modem

has such a switch, this program

does not need one. If you are

283

284

285

286

287

288

28?

291

291

292

293

294

295

296

297

298

299

311

311

302

303

304

395

306

307

318

319

311

311

312

313

314

3(5

316

317

318

319

328

321

322

323

324

325

326

327

328

329

331

331

332

333

334

335

334

337

338

33?

340

341

342

343

05CF

05D1

05D3

05D5

»5D7

05DA

I5DC

05DF

05EI

05E4

05E6

05E8

05EA

05EC

05EE

05F0

I5F2

05F4

05F6

05F8

B5FA

0SFC

05FD

05FF

0601

0603

1615

0617

0609

060B

06ID

060E

0610

0612

0614

0615

0618

I6IB

061E

0620

0622

0624

0626

0628

062A

062D

0630

0633

0634

0637

I63A

063B

063E

0641

0644

0647

0648

29

C?

85

A?

29

A?

20

D0

A4

cs

D0

C6

2?

Dl

C?

F0

C9

Bl

A9

61

C9

90

A6

30

C9

Bl

89

19

40

C?

9#

0D

4F

2F

56

20

81

CD

A2

68

46

12

4C

45

00

12

57

44

01

12

46

92

EA

COMPUTE!

7F

12

11

48

D2

BA

D2

92

B2

14

40

12

86

40

IF

19

11

15

20

03

00

41

IA

43

0?

5B

•2

29

10

5B

F7

F7

2F

46

2F

10

H

(4

04

04

16

4F

49

92

52

49

92

<5

20

ID

TOTAL ASSEMBLER

TOTAL UARNIN6S

FF

FF

FF

52

2F

3F

4E

4E

0D

45

4E

21

4F

00

00

KYBD4

TSTCR

NULL2

TESTA

ORBS

RETRH2

SHFTED

t

PROMPT

CMDS

t

P6HA

f

HSGI

MSG2

MSG5

HSG5B

TOP

ERRORS i

=

AND

CMP

BHE

STA

JSR

LEA

JSR

LDA

JSR

BNE

LDY

CPY

BNE

DEC

AND

SHE

CMP

BEG

CMP

BCS

LDA

RTS

CMP

BCC

LDX

BMI

CUP

BCS

ORA

ORA

RTS

CHP

BCS

BCC

1YT

IYT

UORD

UORD

UORD

UORD

UORD

BTT

BYT

BYT

BTT

NOP

END

1

0

tt*7F

HRVS

KYDD4

CTRL

♦FFD2

HtBA

♦FFD2

HOFF

IFFD2

NULL2

CTRL

tlftVS

TSTCR

CTRL

1*1 F

RETRN2

NCR

RETRN2

(1*20

TESTA

H0|

tt'A'

RETRN2

ASAVE

SHFTED

irz'+i

RETRN2

Ht20

III

rz'+i

0RB5

RETRN2

CR

September. 1981. Issue 16

MASK CBM SHIFT BIT

CTRL KEY ?

UHEH NOT

SET CTRL FLAB =*12

PRINT RVS

CHECK MARK

TURN RVS OFF

- FOR ECHO

BRANCH ALUAYS

CTRL FLAG SET ?

NO,

YES, UNSET IT

PREPARE CTRL CHAR

AND SEND IT BACK

LESS THAN SPACE T (CURSOR CTRL)

NO,

YES, IGNORE IT

SPECIAL OR NUMERIC ?

YES, RETURN UNSHIFTED

FOR UC ALPHA AND HIGH SPEC.

LEFT BRACKET

YES, BONT SHIFT HIGH SPECIALS

INSERT LC BIT FOR UNSHIFTED

RETURN UITH CHAR IN (A)

AND FLAGS SET

IF HI6H SPECIAL,

SEND SHIFTED

SEND UC ALPHA UITHOUT SHIFT

■'O/R/F/X/? ',00

ONLINE-'

REUINL--

FORURD-!

EXIT-1

TOP-1 FOR A PATCH

RVS/ONLINE ■ : 7 ,

RVS/REUIND'.OFF,' ',01

RVSr'EOF ",00

OFF,CR,I0

COMPUTED PGM END ADDR

connecting to a remote system for

the first lime, and you arc not

sure what type of system it is, sel

the modem switch Lo full duplex.

hall duplex.

Test the program thoroughly

before attempting to go online

with am system. Then, before

If each character you send appears using a commercial network, get

twice, flip the modem switch to some experience by (ailing a
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Control Characters 
Contro l (CT RL) cha racte l's ca n be 
sent, but will be igno red whe n 
they are received. CTRL cha rac­
te rs ser ve no pu rposc o n the PET 
syste m exccpllO m ake t.h e cursor 
do funny things. T he o nl y excc p­
lion is ca r r iage return . Line feed 
(CTRLJ ) may be sent. It is no t 
need ed fo r C RT printing. 

To send a CTRL cha racte r , 
first key RVS (s hifted o r un­
shifted ). It will print o n th e screen 
as a n in verse check mark, but will 
not be se nt. T he nex t key, how­
eve r, will be sent as the CTRL 
equi va le nt. Th is is much simpler 
than it sounds. To send CTRL C, 
key RVS fo ll owed b y C. Once 
RVS has been keyed, it canno l bc 
cancell ed . If yo u hit itaccide m a ll )" 
follow it with a n @. T his will send 
a null (00). 

Echoes 
Somc host compute rs, upo n re­
ce iving a cha raClcr, im med ia tel y 
send it back to th e terminal. A 
system that does this is call ed a 
" full duplex" system. T hose that 
do n Ot echo eac h characte r a re 
ca lled " ha lf duplex" systems. 

Hardwa re te rminal s norma ll y 
ha ve a ha ifff'ull dupl ex switch . 
Whe n thi s switch is se t 10 the half 
duplex mode, the te rminal itself 
will echo each cha racte r keyed 
back to its p rinl e r or C RT. T e r­
mina l programs o f le n have a 
prog ram o p tion to s illlul a l~ th e 
funct ion of th e ha lf/ full switch. 
T his o ption will ca use th e progra m 
1.0 print each character that it 
sends o ut. 

rVlan y 1l10cie nlS have a sim ilar 
switch . Wh e n this sw itch is in th e 
ha lf du plex posit io n , th c rn odc llI 
will echo eac h chara(lcr from the 
terminal back to th e t.e rmina l. 

vVh en you a re comlll uni­
eating \"ith a fuJI duplex syste m 
yo u must set a ll of you r ,s \\' it c h ~s 
to full duple x, or you ",til rccelve 
more t.han one ec ho for each 
ke ycd cha racte r. For" half duplex 
syste m , one swit.ch IIlli St be set to 
ha lf dupl ex . 

Because tlt e I FFE mod e lll 
has such a switch . thi s progralll 
does not need Oll e, If yo u <-Ire 
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283 
284 
285 
286 
287 
288 
289 
29. 
291 
292 
293 
294 
295 
296 
297 
298 
299 
311 
3., 
312 
313 
314 
3.5 
3'6 
3'7 
318 
3.9 
31J 
311 
312 
313 
314 
315 
316 
317 
318 
319 
32. 
321 
322 
323 
324 
325 
326 
327 
328 
329 
33. 
331 
332 
333 
334 
335 
336 
337 
338 
339 
348 
341 

.5CF 29 7F 
'SOL C9 12 
1503 0' II 
.5D5 85 41 
'5D7 2' 02 FF 
'5DA A9 SA 
.SDC 2. D2 FF 
.5DF A9 92 
.SEI 2' D2 FF 
'5E4 D. 14 
.5E6 A4 41 
'5E8 C' 12 
.5EA DI .6 
'SEC C6 4J 
15EE 29 IF 
.5F. D. 19 
.SF2 C9 .0 
.5F4 F8 15 
'5F6 C9 28 
15F8 B8 13 
15FA A9 II 
'5FC 68 
15FO C9 41 
ISFF 91 IA 
.6.1 A6 43 
86'3 38 89 
16.5 C9 5B 
1617 8. '2 
1619 19 2' 
'618 19 II 
8610 6' 
161E C9 58 
I6IJ 88 F7 
'612 91 F7 

'614 ID 
8615 4F 2F S2 
1618 2F 46 2F 
161B S8 2F 3F 
861E 28 18 

'628 81 14 
8622 CD 14 
'624 A2 84 
'626 68 '4 
8628 46 16 

862A 12 4F 4E 
862D 4C 49 4E 
8638 45 92 8D 
8633 88 
1634 12 S2 45 
1637 57 49 4E 
1631 44 92 21 
863D 81 
863E 12 45 4F 
1641 46 21 II 
8644 92 10 19 

342 .647 EA 
343 1648 

KYB04 

TSTCR 

NULl2 

TESTA 

ORBS 
RETRN2 

SHFTED 

, 
PROHPT 
CHDS 

, 
PGHA 

, 
ftSGI 

MSG2 

HSGS 

ftSGSB 

TOP 

TOTAL ASSEHBLER ERRORS = 
TOTAL UARNINGS 

AND U 7F 
CNP HRVS 
BNE KYID4 
STA CTRL 
JSR IFFD2 
lOA HIBA 
JSR tFFD2 
LOA HOFF 
JSR IFF02 
tNE NULL2 
LOY CTRL 
CPY UVS 
BNE TSTCR 
DEC CTRL 
AND ISIF 
lHE RETRN2 
CHP NCR 
BEG RETRN2 
CHP NI28 
BCS TEST! 
LDA H81 
RTS 
CHP N' A' 
BCC RETRN2 
LOX ASAYE 
tHI SHFTED 
CftP H"Z ' +I 
BCS RETRN2 
ORA HI20 
ORA III 
RTS 
CNP N' 1'+1 
BCS ORBS 
BCC RETRN2 

HT CR 
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MASK CBN SHIFT BIT 
CTRL KEY? 
UHEN NOT 
SET CTRL FLAG =112 
PRINT RVS 
CHECK HARK 

TURN RVS OFF 
- FOR ECHO 
BRANCH ILUAYS 
CTRL FLAG SET ? 

NO, 
YES, UNSET IT 
PREPARE CTRL CHAR 
AND SEND IT BACK 

LESS THAN SPACE! (CURSOR CTRLI 
NO, 
YES, IGNORE IT 

SPECIAL OR NUftERIC ' 
YES, RETURN UNSHIFTED 

FOR UC ALPHA AND HIGH SPEC, 
LEFT BRACKET 
YES, tONT SHIFT HIGH SPECIALS 
INSERT LC BIT FOR UNSHIFTED 
RETURN UITH CHAR IN (AI 
AND flAGS SET 
IF HIGH SPECIAL, 
SEND SHIFTED 
SEND UC ALPHA ~ITHOUT SHIFT 

8YT ' O/ R/F/ X/ ? ' ,18 

~ORD ONLINE- I 
UORD REUIND- I 
UORD FOR~RD-I 
UORD EXIT-I 
UORO TOP-I FOR A PATCH 

BYT RYS, ' ONLINE ' ,OFF,CR,8I 

BYT RVS, ' REUIND',OFF, ' ',81 

BIT RYS, ' EOF ' ,88 

BYT OFF ,CR, II 

NOP 
END 
I 
8 

COMPUTED PGH END ADDR 

COIlIH.:c till g to a r e mot e syslem for 
th e firs t t ime, (l lld YOLI a re not 
Sllre whal. type o f sys te lll it is, SC I 

th e Illodelll swilc h 10 full dup lex. 

!tall' dupl ex. 
T est t he progTCllll th ()roll ~ld y 

bc fo re al1c l1l pt ill g I n go Oil line 
wilh a ll Y SYS IC lll. Thc ll , before 
lI sing a ( ollll1lcrcialnc lwork, ge l 
some ex pe rie ll ce hy ctllin~ a 

I r each ch a raClc r you scnd appears 
twice , flip th e mod e lll switch to 
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CBBS (Computer Bulletin Board System). These

free systems are set up by clubs (or by very special

individuals). Check with your local computer club

for details. You may have so much fun that you

will forget about the commercial networks.

For Hackers And Bit Twiddlers

Being one ofyou myself, I have provided the means

to add another program function. The ? in the

prompt can be changed to any character you want.

The search count byte at (M4L) can be increased to

8. The address table lor the routines contains a

(lummy entry. What more do you need? Don't

forget to change the value oi TOP in tlie Rewind

and Rescl routines.

STP-488 Smart Terminal Program

II you would like to have the program on tape

send me a blank tape, a stamped, sell-addressed

mailer, and $3.00. Sorry — no disk. ©

Using your computer

in an interesting

application?

Write it up for COMPUTE!

N1W I41G4INS!

lor Aug/Scp 81:

CALL FOR CURRENT
PRICES ON CBM/I'ET S V IC

EyU1PMKNT (IN STOCK I 1

EPSON PKINTEKS

MX BO

MX a OFT

MX I 00

jrsor Maga

*pecify i

for catalog)

■ (on lapc

:s. Write

Micro Software Syslen

Hi 1Iboard for 8032

Billboard for 2001

Cable. PET [BEE (1 ar

Cable. PET-IEEE 12 me

Cable. IEEE-IEEE{2 rnr

Mod em»1 ermi lid 1 sof twa

NEC Spinwriter #5530

Xymec typevr/printer

Katanabe MII'LOT

Untrasher for 2000/iC

;$ 279

$2695

S2499

S1U9

J S15
$25

"KICTION FEED

MXeo. CBM 402

onv«nlon Kti

VOTRAX Type-N-Talk

TU-PVE Conner

Vide

lor

l"av

(NnT

o Mont lor to

second display

rus°r'por."i

for 8032)

for

2

$69

$34

■

i

our

JET/CBh

Slid

IT)

Jur

lie

CONNECT

use you

or add

PET/CBM TO

r PBT/CBM c
i-H INTER

ompu 11r

or for

: Si

kftlli

sec

pop.

ond

Pi
■ la

dl

r

spl

"si

ay.

the in

andjrei

All

tprfac

n! et5

rface

TU-65C Use NEC. Ccn Ironies. Xyraec. or olhpr indusl ry
standard parallel jirinlfrb. Works wilh disk, other IEEE

devices attached $129.95

TU-65CO As above, [or Okidala $129.95

Computer-Printer Interfaces by ESCON

SKLECTRIC lo PET/CHM $649

SEI.ECTH1C lo Apple. TRS-BO: Parnllcl $5i9

SKLECTRIC to Apple. TRS-80: R5-232 Serial S579

MTST-l/O to Parallel 1425

Cables extra. S20 to $90. Inslal lat i on 1100

SF.LECTKIC, Heavy Duty 15". reconditioned, wilh ESCON for

PET/CBM SJ195 TRS-80 Mod 1.3 $995
APPLE $1195 TKS-80 Model 2 51045
Rb-232 $1045

Virginia Micro Systems

14115 Jellrruin Dam Htgh^^v

u.codlJT,dS^. Virginia 22191 (7031 491-650?

visa/m:. va

Factory .mil

HWF 12-3,Sa 9-3

For the Commodore PET/CBM

PLUG IN MORE

POWER!
MACHINE LANGUAGE UTILITY-PAC

Rom based firmware includes 43 COMMANDS to

ENHANCE use of your computer including D.O.S

(WEDGE)!, ASSEMBLER, DISASSEMBLER, HUNT MEMORY,

QUICK TRACE, COMPARE MEMORY, TRANSFER MEMORY,

RELOCATOR, WALK CODE, INTEGRATE MEMORY (Hex

Code and Ascii), VIDEO SCREEN DUMP (STANDARD OR

ENHANCED), FILL MEMORY, FAST TYPE HEX ENTRY,

HEX TO DECIMAL & ASCII CONVERSIONS and VISE

VERSA! Most functions to screen or printer.

Makes handling and understanding of machine

code programming easier. Also included are

these programs accessible from Basic.

D.O.S.(WEDGE), LOW CASE LIST,

(STANDARD & ENHANCED), RE-NEW,

DISK APPEND, REV.SCREEN, DISPLAY

3.0, 4.0 & 8032 COMPUTERS IN LOCATIONS SAOOO or

S9000; SPECIFY WHEN ORDERING, MANUAL included.

Does not lower user memory. A MUST for new or

advanced programmers alike! We accept VISA &

MASTERCARD. 30 DAY MONEYBACK TRIAL! SEE REVIEW

IN COMPUTE! JUNE 1981 ISSUE! ORDER NOW!

4K ROM for 3.0 (A000) or (9000) $79.95 + $2 S&H
4K ROM for 4.0 (A000) or (9000) $79.95 + $2 S&H

4K ROM for 8032 (AOOO) or (9000) S79.95 + $2 S&H

DEALER INQUIRIES INVITED!

SCREEN DUMPS

AUTO REPEAT,

AVAILABLE FOR

BASIC UTILITIES 3.0 or 4.0

This 4K Rom

programmi ng.

DELETE - FIND

TRACE - STEP

ENHANCED SCREEN DUMP - RE-NEW -

AUTO REPEAT - APPEND (DISK)

DISPLAY - THIS ROM IS LOCATED

programs do not lower user

contains 19 COMMANDS for Basic
INCLUDED are AUTO - RENUMBER -

- APPEND (TAPE) - DUMP - HELP -
- OFF - 0.0.S. - SCREEN DUMP -

LOW CASE LIST -

- REV.SCREEN -

AT $9000. These
memorypg y and will

greatly enhance your programming ability
through use of the automatic disk & printer

routines! 30 DAY MONEYBACK TRIAL, ORDER NOW!

IK ROM $79.9 5 + $2 S&H

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

PLEASE SPECIFY WHICH ROM SET YOU HAVE.

SEND $1 FOR

CATALOG AND

$5 OR $10
OFF OF YOUR

NEXT ORDER!

COMPETITIVE

SOFTWARE
21650 Maple Glen Drive

Edwardsburg, MI 49112
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e BBS (Comp ute r Bulle t ill Boa rd S)'s te lll ). T hese 
free s),s te ms a re se t u p b ), clubs (O J· by ver)' specia l 
illdi viduals). C hec k with your loca l com pute r cl ub 
fo r d e ta il s. Yo u m ay ha \'e so llIuch fu n lhal YOli 
will forgc t about th e co mme rcial ne l wo rks. 

For Hackers And Bit Twiddlers 
Be ill g o nc o f you Ill y'self, I h avc provided lh l: Ill ea ns 
to ad d a n o lhe r program fUll c tion, Thc? in lhe 
pro mpt Gill be cha n ged lO a n y ch a racle r yo u wa n t.. 
T he sea rch CO Ullt byte a t 0441) call be ill c rea sed to 

8. The add ress ta bl e fo r t he rOlltill es conta ills a 
d UIlI Ill y c lllry. \"' lI a l mo re do ),o lill ced ? Don ', 
forgcllo cha nge th e valu e o f TO P in lit e Rewilld 
a lld Rese l roulill es. 

STP-488 Smart Terminal Program 
I r yo u \\,o lllcllikc 10 have l he prog ralll Oil ta pe 
se lld me CI bl a nk lape , a stamped , self- ;-tddressed 
llI a il e r , a ll d $3 .00. SO rt")· - 11 0 di s k. © 

Using your computer 
in an interesting 

application? 
Write it up for COMPUTE! 

.·~alur~ s r or Aus/Scp 8 1 : 

Cursor ""' gaz in " (on tape, 
~pec lry Issucs . Wrllc 
ror ca nlog) 10/5".95 

Iot lc r o Sofl warc SY$lcms 
II I I IboHd lor 8032 5 39 
lHllbOBTd for 2001 ' 29 

Cablc , PH . I E~E (I melerlSJ7 
Cable , I'ET - IEEE (2 mrlcr)$" 
Cable, H:E~ - I~E[(2 meler)St7 
Wod"m. lc rml "al 1 0 rI W"r" S 279 
NEC Splnwrller 15530 $2695 
Xymec Iypc ... r/prinler 5 2499 
Wa lanabe MII'LOT 5 114 9 

Uncra shc r for 2000/4000 51 5 
• • N.:W •• l o r 6 032 U5 

~PSON PIlINTEIl S 
MX 80 , G79 
MX 80FT ca l l 
MX IOO call 

to '/I \ "'i'll< 
tl flilCTlOH n:t:o ror I 

MX60, CIl "" ,o22 
Convcnlon KII 569 

VOTN AX TYI,e_N _Tlalk 53'5 

TU-PV ~ ConneC I y ou r 
Video Monl l o r 10 P ET/CB Iot 
fo r second display, Ou r 
unlqu" con l ae! e ><1 ~nsions 
lemve USer port available 
f or o thcr n(.cc"<>ries 
( NOT for 80321 SJ9,95 

CONNECT PH/CBM TO PN INTER: SII''I,ly p lull In Ih(. inl"r/ate and 
use you~ I'~T /CI!M c"'"puler wl1h )'opu la r "Slandard" prlnlcrs, 
o r add vid,,<> monilo r for second display , AI! in l "rfac"" 
a ss"ri>led , I "S I Cd , "'a ranl"ed, No soft wa,,, r equired. 

TU-6SC U.e N~C , Cenlronlcs , Xym"c , or o l her Indu s l ry 
Si andard l'llra l l,,1 prln l er s , Works Wl l h d isk , othe r n:.;t: 
dev l cc s allached"., .. , .,.,"""'" 51 29.95 

TU - 65C0 As above. f or Okida l a, .,51 29 ,95 
C<>mjluI"r . i'rln l e r lnlerfftCcS by ~ SCOH 

SELECTIIIC 10 PET ICIl Ioj 10649 
S~L ECT NIC 10 "),pl" , TNS-80: l'andld 55'9 
SELECTIIIC 10 Appl" , TRS- 60: 115-232 Serlo I 5579 
t.tT ST - I /O 10 "arallel St 25 
Ca\.oles C1<lra, 520 10 $90 , In 51allalicn 51 00 

S~LECTNIC, llea vy DUly I S " , r"condilloncd, ... \ 1/1 Esea< lor 
"H/CR"" Sil'~5 TIIS·SO Mod 1. 3 5995 
AI'I'LE 51 195 us- so Wod.d 2 S10~5 
11 5- 232 SIO' 5 

Virginia Micro Systems 
lU I !> J. l!r ,~on O.d . II;gh .. ·.~ 

\'\" oodb ridg r. Vi'9,nia 221 9 1 (l0 3 ) 491-6 3002 

VISA / t..:::, V" , '~ 
F"C l ory" Ulh 
SalCi lit s erv i c e 
Iof"'f l2 _s , Sa 9-3 

For the Commodore PET/CBM PLUG IN MORE 

POWER! 
MA CHINE LANGUAGE UTIL TY-PAC 

Rom based fir mware in c ludes 43 CO MM ANDS to 
ENHANCE use of your computer including 0 .0.5 
(WEOGE ) !, ASSEMBLER, OI SAS SEMBLER, HU NT MEMORY, 
QUIC K TRACE, COMP ARE MEMORY, TRANSFER MEMOR Y, 
RELOCATOR , WALK COOE, INTE GRATE MEMORY (He x 
Code an d Ascii), VID EO SCREEN OUMP ( STANOARO OR 
ENH ANCED ) , FILL I~EMORY, FAST TYPE HE X ENTRY, 
HE X TO OECIMAL & ASCII CONVERSIONS and VISE 
VER SA! Most functions to screen or printer. 
Ma kes handling and understanding of machine 
co de pr ogr amm ing eas ie r . Also included are 
t hese programs accessible from Basic. 
O.O.S. (WEOGE), LOW CASE LIST, SCREEN DUMPS 
(S TANDARO & ENH ANCED ) , RE-NEW, AUTO REPE AT, 
OIS K APPE NO , REV. SCREEN, DISPL AY. AV AILABLt FOR 

.0 or 4.0 

This 4K Rom contains 19 COMMAN DS for Basic 
programming . INCLUOEO are AUTO - RENUMBER 
OELETE - FINO APPENO (TAPE ) - OUMP - HELP _ 
TRACE STE P OFF O. O.S. - SC REEN DUMP 
ENHANCEO SC REEN OUMP - RE-NEW - LOW CASE LIST 
AUTO REPEAT APPENO (OISK) REV.SCREEN 
OISPLAY THIS ROM IS LOCATEO AT $9000. These 
programs do not lower user me mory and will 
greatly enhan ce your programming ability 
through use o f the aut om ati c disk & printer 
routine s ! 30 OAY MONEYB AC K TRIAL, OROER NOW! 
4K RO M ............... . ........... $79.95 + $2 S&H 

3. 0 , 4.0 & 8032 COMP UTERS IN LOCATI ONS $A OO O or I .............. ~r:::::::::: 19 000 ; SPECI FY WHE N OR OE RING . MANUA L i ncl ude d. 
Do es not l ow e r user memo ry _ A MUS T for new o r 
advance d progr amm ers al ik e! We accept VI SA & SEND $1 FOR COMPETITIVE 

2K ROM W/ FI RS T 10 COMMAN OS ON LY .. $39.95 + $2 S&H 
PLEASE SP ECI FY WHI CH ROM SET YO U HAVE. 

ftA STE RCARO . 30 OAY MONEYBACK TRI AL! SEE REV IE W CATALOG AN D 
IN COMPUTE ! J UNE 19B1 ISSUE! OROER NOW! 
4K ROM f or 3.0 (A OOO) or ( 9000) $79 . 95 + ,2 S& H $5 OR $ 10 
4K RO I~ for 4. 0 (AOOO) or (9 000 ) '79 . 95 + 12 S& H OFF OF YO UR 
4K ROM f or 8032 (AOOO or (9000 ) S79.95 + ,2 S&H NE XT ORD ER! 

OEALE R I I RIE S I NVIT EO! 

SOFTWARE 
21650 Maple Glen Drive 
Edwardsburg, MI 49112 
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4.0 Garbage

Collection:

A Small Bug
Jim Butterfield

Toronto, Canada
One of the nicest things about 4.0 Basic is that

garbage collection problems are completely elimi

nated. Well, not quite ...

The Following problem is a rare bug. A number

of things must come together within your processor

before it has a chance of happening:

— You must be almost completely out of memory

space. By this, I don't mean thai the processor has

gotten to the point where it needs to do a garbage

collection; rather, the processor must have very

little space left even after the collection. The

processor must be on the edge of saying OU I OF

mf.mory.

— You must be in the process of concatenating at

least three strings. "Concatenating" is a good word

to use when you want to impress your friends

(pronounce it with emphasis on the cat). It means:

joining together. A three-way concatenation might

be coded as: M$= A$ = B$= C$ or PRINTJ| =

" = M$. The = sign does the concatenation: il

joins the strings together.

Seeing The Bug

Now we know the rules, let's inspect the bug.

Remember, it only happens on 4.0 Basic machines,

so users with earlier ROMs won't be able to join in

the fun.

Try the following program:

100 X=FRE(0)/5-10

110 DIM A(X)

120 Z$ = Z$ + "X'' + " = "

130 PRINT Z$:GOTO 120

The first two lines guarantee that we will have

very little working memory, and that the program

will very quickly slop with an OUT OF MEMORY

message. 'The calculation of line 100 is a great

leveller: whether you have 8, 16 or 32k, you'll run

out of memory very promptly.

The last two lines build a string which continu

ally increases in size. 7.$ progressively becomes:

X = , then X = X = , then X = X = X= and so on.

But as you will see when you run the program,

something goes badly amiss just before the OUT

OF MEMORY halt. Variable Z$ starts to pick up

completely wrong values.

Why It Happens

If the computer was performing a two-way con

catenation (e.g. YS = '/S + "X"). it would join the

two strings together and store the result. No

problem. But with three or more strings to put

together, PET must, save an intermediate result —

and that's where il gets into trouble.

The intermediate result is held in memory, of

course. But since it's not permanent, the garbage

collection procedure pays no attention to it. Most

strings are moved, but not the intermediate one.

To make the situation even more complex: the

computer, ignoring the temporary string, loses

track of how much space is really available in which

to stage the concatenation. If it had all the fads, it

would decide that it didn't have enough space for

thejob, and would report OUT OF MEMORY

immediately. Instead, it tries the job — even

though there isn't enough memory — and ends up

botching it.

What To Do About It

There are several easy ways out of this problem.

It's likely that Commodore will make a cor

rected ROM available in the near future to clean

up the problem permanently. In the meantime,

however, you can get around the potential dangers

with a little coding.

One way is to make sure that you'll never run

the processor out of memory. If there's any doubt,

you could sprinkle a few memory tests of your own

into your program. For example, a line like IF

FRE(0)<768 THEN" PRINT "OUT OF MEMORY"

: STOP would guarantee that you would always

have space lor three jumbo-sized strings in memory

— or would stop if you didn't.

Another way is to avoid multi-way concatena

tions. So long as you join only two strings together

at a time, you'll be safe. For example, try (hanging

line 120 in the lest program above to: Z$= Z$ + "X"

: Z$ = Z$ + " + ". The problem will go away. ©

DISK

DISK

32 K

QUALITY SOFTWARE

For The Commodore Pet

CATALOGER [16, 32K)' $19

UTILITY PAC (16, 32K}« 534
Disk catologer and disk restore

■ Specify 3.0, 4.0 (40 col), 4.0 (80 col)

SIMULATED DISK (fo, ,ope b^ed .y»tem>] $12

Fill 32K with basic programs

Built-in directory will allow immediate

execution of ony program

Entire library con be loved lo tape

5end for Software Catalog, or order from:

CompuSoft, Inc.

P.O. BOX 997 . TROY, Ml 48099

95

.95

.95

118 COMPUH! SepTember, 1981. Issue 16 

4.0 Garbage 
Collection: 
A Small Bug 
Jim Butterfield 
Toronto' Conada 
O ne of the nices t thin gs a bo ut 4.0 Bas ic is that 
garbage co lleclion problems arc completel y eli mi­
nated. Well , no t quite ... 

T he fo llowing proble m is a ra re bug. A number 
o f thin gs must co rne t.ogethe r wi thin YO LII ' processor 
before it has a chance o f happe ning : 
- You must be a lmos t completel y o ut or memo ry 
space . By this , [ don't mcan th atthc proccsso r has 
gOlle n , to th e po in t whe re it need s Lo do a ga rbage 
coll ecllo n ; rath e r , the p rocesso r must ha ve ve r y 
littl e space le ft eve n after the collectio n . T he 
processor mUSt be o n th e ed ge o f say ing OUT O F 
MEMORY. 
- You III Li st be in the process o f co nca le n a l in g a t 
least three strin gs. "Concate nat in g" is a good w01"{1 
to use when yo u want to impress yo ur f l'iends 
(p ronounce it with emphasis o n th e cal). It. means: 
joining togeth e r. A three-way concate natio n might 
becodcd as: ~ 1 $ = A$ = B$ = C: $ o r PRI NT.J $ = 
" .. = M$. T he = sig n docs til e concat e nat io n: it 
joins th e strin g-s toge th e r. 

Seeing The Bug 
Now we kn ow th e rul es, let's inspect th e bug . 
Re me mber , il o nl ), happens o n 4.0 Basic machines , 
so use rs with ea rlie r ROM s wo n't be able to j o in in 
the fun. 

T ry th e fo llowing program: 
100 X=FRE(0)/5- 10 
110 DIM A(X) 
t 20 Z$;:::: Z$ + "X" +";:::: " 
130 PRINT ZS,GOTO 120 

T he first two lines gua rantee tha t we will have 
ve r ), lillie workin g memor)', a nd th a t th e progra m 
will vcr)' quic kl y SlOp wilh an OUT o r MEMORY 
message. The calcu lal. io n o r linc 100 is a grea t 
levelle r : whether YOLi have 8, 16 o r 32 K, )'ou 'lIl'un 
out o r memo r y vel' )' promptl ),. 

T he last two lili es build a str in g which conlinu ­
a ll )' inc reases in s ize. 7.$ progn.:ss ivcl}' becomes: 
X = , then X = X = , th e ll X = X = X = alld SOU Il. 

But as ),ou will see when ),ou run the program . 
so me thin g goes badly am iss jLl SI bcf'o re the OUT 
OF MEMORY halt. Va riabl e Z$ Sians to pick up 
com ple l e l)' wroll g va lues. 

Why It Happens 
I f" th e computer was pe rrorming a t \\Io-way (0 11 -

catena l ion (e .g . 7.$ = 7.$ + "X"), il would join thc 

two strin gs toge the r and sto re th e rcs ulL. No 
p roble m . But with three o r mo re st rin gs La p ut. 
togethe r. PET muSL save a n in tc rmediate res u lt. ­
and th a t's where it. gelS in to tro ubl e . 

The inte r med ia te res ult is he ld in mcmo r )" o r 
cou rsc. But since it 's no t permane nt, th e ga rbage 
co ll ectio n procedure pays no alle ntio n to it. rVfo st 
strin gs a re mo ved . but not th e inte rm edia te o ne. 
To make the situation eve n more complex: the 
compu te r , ig noring th e te m po rary st rin g. loses 
track of how much space is rea ll}' ava ilable in whi ch 
to stage th e co ncatenatio n. I I' it had a ll th e facts, it 
wou ld d ecide th a t it d idn 't ha ve e no ug h space 1'01' 

thejob , and would report OUT OF MEMORY 
in1m edi a tei y. Instead , it tries th e j ob - eve n 
th o ugh Ihe re isn 'l eno ug h memory - a nd e nds up 
bo tch ing it. 

What To Do About It 
There a re seve ra l cas)' wa ys o ut of thi s proble m . 

It 's like ly tha i Commodore will ma ke a cor­
recLed ROTvl ava il ab le in the nea r future to clea n 
lip th e prob le m pe rmanentl y. In t.h e mcan ti me; 
howe\'e r , yo u can get a rou nd th e potenti a l dange rs 
with a lilli e cod in g. 

One way is lO make surc lha t you 'll never run 
th e processo r O UI of me l11 o r ),. I I' th e re's an y dOllbt , 
yo u co uld sprinkle a rew me mo ry tcsts of yo ur ow n 
Into yo ur prog ram . For exa mple , a line likc I I' 
rRE(0)<768 THE N PRI NT "0 T OF MH IO RY " 
: STO P wo uld g ua rantee that YULI wou ld a h\'a ys 
have space fo r three jumbo-s ized strin gs in mcmor }' 
- o r wou ld SlOp if" you didn 't. 

A nothe r wa y is to avoid mu lt i-way conGllc na­
tions. So lo ng as you join a ni ), two strin gs Loge Lh e r 
a l a tim e, yo u 'll be sa fe . Fo r exa mple, I I' )' changinrr 
line 120 in th e test program a bove to: I'.$ = Z$ + "X" 
: Z$ = Z$ + " + " . T he problcm will go awa y. © 

QUALITY SOFTWARE 
For The Commodore Pet 

DISK CATlLD6ER 116.32< ) ' ...................... S19.95 

DISK UTILITY PIC 116. 32K ) ' .... ........ .......... S34.95 
Disk cOl ologe. and d,sk ,e s'or e 

• 5pecily 3.0. d. O (40 col) , ~. O {SO col } 

32K SIMULATED DISK (10' lope based s ple,",, ) 512.95 
Foil 32K w"h basIC p,os, a ,,,s 

Bu,IT·,n dIre c tory w. 11 all ow ," " ned, ale 
execullon 0 1 any p. og. om 

En' ''e I, b,a,y can be !>oved to lope 

Send 10. Softwo.e Cotalog , Or a , de. Iro m: 

CompuSofl , Inc. 
p.o. sox 997. TRO Y, MI 48099 
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u Skylcs Electric Works

QYour students are gathering around the several PET computers in your

m classroom. And they all are hungry for hands-on turns at the keyboards.

Some students are just beginning to understand computers; others are

so advanced they can help you clean up the programs at the end of the period.

How do you set up a job queue, how do you keep the beginners from crashing a

program, how do you let the advanced students have full access? And how do you

preserve your sanity while all this is going on?

A. With the Regent.

Q. What is the Regent?

A The ultimate in classroom multiple PET systems. A

**• surprisingly inexpensive, simple, effective way to have
students at all levels of computer capability work and learn

on a system with up to 15 PETs while the instructor has

complete control and receives individual progress reports.

Up to 15 PETs. one dual disk drive and as many as five

printers can interface with the Regent, and do all those good things we promised. It's designed to operate with
8K. 16K. 32K PET/CBM models and with the Commodore disk drives and new DOS.

Five levels of user privilege, from the Systems Level,

through Levels One and Two. Student: Levels One and

Two. Operator. From only the use of system commands

to complete control for the exclusive use of the

instructor.

There's complete system protection against the novice

user crashing the program: the instructor has total

control over, and receives reports concerning, usage of

all PETs.

A complete set of explanations for ali user commands

is stored on the disk for instant access by all users.

And a printout of the record of all usage of Regent is

available at the instructor's command.

The Regent includes a systems disk with 1OO.OOO-plus

bytes for program storage, a ROM program module,

together with a Proctor and a SUB-it . . . and complete

instructor and student user manuals.

Q. SUB-it? Proctor? What are they?
A The SUB-it is a single ROM chip (on an interface

• board in the case of the original 2001-8 models)
that allows up to 15 PETs to be connected to a

common disk via the standard PET-IEEE cables. The

Commodore 2040. 2050 or 8050 dual disks and a

printer may be used.

{The SUB-it has no system software or hardware to

supervise access to the IEEE bus. The system is thus

unprotected from user-created problems. Any user-

even a rank novice —has full access to all commands

and to the disk and bus. This situation can, of course

be corrected partially by the Proctor, completely by the

Regent.)

The SUB-it prevents inadvertant disruption when one

unit in a system is loading and another is being used.

The Proctor takes charge of the bus and resolves

multiple user conflicts. Each student can load down

from the same disk but cannot inadvertently load to or

wipe out the disk. Good for computer aided instruction

and for library applications, offering hundreds of

programs to beginning computer users.

A combination of hardware and software protects the

disk from unexpected erasures and settles IEEE bus

usage conflicts. Only the instructor or a delegate can

send programs to the disk. Yet all the PETs in the

system have access to all disk programs. Available for

all PET/CBM models. SUB-it and PET intercontro!

module and DLW (down-loading software) are included.

Q. How expensive are these classroom

miracles?

A We think the word is inexpensive. The Regent

**• system is S250 for the first PET: S1S0 for each
additional PET in the system. The SUB-it is S40. (Add

an interface board at $22.50 if the PET is an original

2001-8.) And the Proctor is $95.

There are cables available, too: 1 meter at S40 each:

2 meter. S60 each; 4 meter. S9O each.

Phone or write for information. We'll be delighted to answer any questions

and to send you the complete information package.

Skyles Electric Works
231 E South Whisman Road

Mountain View, CA 94041

(415) 965-1735
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Skyles Electric Works 

Q Your students are gathering around the several PET computers in your 
• classroom. And they all are hungry for hands-on turns at the keyboards. 

Some students are just beginning to understand computers; others are 
so advanced they can help you clean up the programs at the end of the period . 
How do you set up a job queue. how do you keep the beginners from crashing a 
program. how do you let the advanced students have full access? And how do you 
preserve your sanity while all this is going on? 

A. With the Regent. 

Q. What is the Regent? 
A The ultimate in classroom multiple PET systems. A 

• surprisingly inexpensive. simple. effective way to have 
students at all levels of computer capability work and learn 
on a system with up to 15 PETs while the instructor has 
complete control and receives individual progress reports. 

Up to 15 PETs, one dual disk drive and as many as five 
printers can interface with the Regent. and do all those good things we promised. It's designed to operate with 
BK, 16K, 32K PET ICBM models and with t he Commodore disk drives and new DOS, 

Five levels of user privilege, from the Systems Level. 
through Levels One and Two, Student: Levels One and 
Two, Operator, From only the use of system commands 
to complete control for the exclusive use of the 
instructor. 

There's complete system protection against the novice 
user crashing the program: the instructor has total 
control over. and receives reports concerning. usage of 
all PETs, 

A complete set of explanations for all user commands 
is stored on the disk for instant access by all users, 
And a printout of the record of all usage of Regent is 
available at the instructor's command. 

The Regent includes a systems disk with 100,000-plus 
bytes for program storage, a ROM program module, 
together with a Proctor and a SUB-it .. , and complete 
instructor and student user manuals. 

Q. SUB-it? Proctor? What are they? 
A The SUB·it is a single ROM chip (on an interface 

• board in the case of the original 200 1-8 models) 
that allows up to 15 PETs to be connected to a 
common disk via the standard PET-IEEE cables, The 
Commodore 2040, 2050 or 8050 dual disks and a 
printer may be used. 

(The SUB·it has no system software or hardware to 
supervise access to the IEEE bus, The system is t hus 
unprotected from user-created problems, Any user­
even a rank novice- has full access to all commands 

------
and to the disk and bus, This situation can, of course 
be corrected partially by the Proctor, completely by the 
Regent,) 

The SUB-it prevents inadvertant disruption when one 
unit in a system is loading and another is being used, 

The Proctor takes charge of the bus and resolves 
multiple user conflicts. Each student can load down 
from the same disk but cannot inadvertently load to or 
wipe out the disk, Good for computer aided instruction 
and for library applications, offering hundreds of 
programs to beginning computer users, 

A combination of hardware and software protects the 
disk from unexpected erasures and settles IEEE bus 
usage conflicts, Only the instructor or a delegate can 
send programs to the disk, Yet all the PETs in the 
system have access to all disk programs, Available for 
all PET ICBM models, SUB-it and PET intercontrol 
module and DLW (down·loading software) are included. 

Q. How expensive are these classroom 
miracles? 

A We think the word is inexpensive , 'The Regent 
• system is 5250 for the first PET: 5150 for each 

additional PET in the system, The SUB· it is 540, (Add 
an interface board at 522.50 if the PET is an original 
200 1·8,) And the Proctor is S95, 

There are cables available, too: 1 meter at 540 each: 
2 meter, 560 each: 4 meter, 590 eaCh, 

Phone or write for information. We')) be delighted to answer any questions 

:g and to send you the complete information package. 

/

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

(415) 965-1735 
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Using The

Monitor On

The Pet
Eric Brandon

Supposedly, everyone knows how to use the moni

tor in the PET computer, right? A lot of people

seem confused to me, however, and many authors

of articles seem to feel they have to explain how to

SAVE their programs using the monitor, how to

enter their programs using the monitor, and so on.

There are basically two versions of the monitor,

one is for the Original ROM PET, and must be

LOADed from tape. The monitors in the upgrade

ROM and BASIC 4.0 ROM are identical to the

user, and can be entered with an SYS 4 or SYS

1024 from BASIC). Where there are differences in

usage, I will point them out.

One difference I should point out right here,

however, is that, with the Original ROM monitor,

it is difficult to program in BASIC' and use the

monitor at the same time, since BASIC programs

reside in the same area of memory as the monitor.

One way to overcome this problem is presented in

COMPUTE! #4 ("Relocate PET Monitor Almost

Anywhere") and COMPUTE! #5 ("After the Moni

tor's Moved"), both by Roy Busdiecker.

When you first enter the monitor, what you

see is a letter (either "B" or "C"). followed by an

asterisk. A "B" indicates you have entered il via a

machine language BRK instruction such as when

you use SYS 1024. A "C" indicates you have Called

the monitor directly. The only time you really need

to Call the monitor is when you want to enter it on

the BASIC 4.0 ROM without canceling a CMD

instruction. This is done with a SYS 54386. A fur

ther explanation of this can be found in COMPUTE!

#11 ("Working With BASIC 4.0") byjim Butter-

field.

The next thing you see is a list of the 6502's

registers. This list can also be called up by the "R"

command, and looks like this:

PC

0401

IRQ

E62E

SR

32

AC

04

XR

5E

YR

00

SP

FE

The hexadecimal numbers are in left to right

order: the Program Counter, the Interrupt

ReQuest vector, the Status Register, the ACcumu-

lator, the X Register, the Y Register, and the Stack

Pointer. You can move the cursor over any of these

values, and change them to whatever you wish by
simply overstriking the old numbers. The Original

ROM monitor does not supply you with the value

of the IRQ vector; this can be found at $0219 and

$021 A.

One of the commands available to you at this

point is "M". This command allows you to see the

value of memory locations in hexadecimal format.

For example, to view the bytes from S033A to

$0400, you would type:

M 033A 0400

You can stop such a listing by hitting the STOP

key. You may also use the cursor to overstrike the

hex numbers with any values you wish. You must

hit RETURN over each line, however, to enter the

changes into memory.

Another command available is "G". This means

Go, and is used to execute machine language pro

grams. If you wished to execute a program begin

ning at $033A, for example, you would type in:

G 033A

This is equivalent to SYS 826. If you enter just

"G", you will execute instructions beginning where

the Program Counter is pointing.

The "L" command will LOAD bytes from tape

or disk. The format is:

L "NAMEPROG",DN

where DN is the device number (01 for tape, 08 for

disk) in hex. For the original ROM, the format is:

L DN,NAMEPROG

Note that no quotation marks are necessary.

An advantage of LOADing from the monitor is

that certain pointers are conserved. If, for instance.

you LOADed (from BASIC) a machine language

program into the second cassette buffer, and then

typed in a line ol BASIC, your machine would

hang up since your variable pointer would be

below $0400, the beginning of your BASIC pro

gram! Using the monitor, however, you would not

have any of these problems. If you must LOAD

machine language from BASIC, type "NEW:CLR"

after LOADing.

The "S" command is used to SAVE memory to

tape or disk. The formal is:

S "NAMEPROG",DN,BADD,EADD

where DN is the device number, BADD is the

beginning address in hex, and EADD is the ending

address plus one in hex. For instance, to SAVE a

program called TEST that resides from $033A to

$03C0 onto drive 0 of the disk, you would type in:

S "0:TEST\08,033A,03Cl

The format for the Original ROM monitor is

different. To SAVE the same program to tape you

would type in:

S 01,TEST,033A,03Cl

As with LOAD, no quotation marks are neces

sary.

The last command is "X" which means eXit. It

takes you out of the monitor and returns you to

BASIC. This command should be taught to every

computer science student, since they somehow

manage to end up in the monitor despite the fact
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Using The 
Monitor On 
The Pet 
Eric Brandon 
Supposed ly, ever yone knows how to use th e mo ni­
to r in th e PET computer, right? A lot of peo ple 
seem confused to me, however, and man y authors 
of a rticles seem to feel they have to explain how to 
SAVE th eir programs using the monitor, how to 
enter th e ir programs using the mon itor , and so o n. 

T he re a re basica ll y two ve rsio ns of th e monito r , 
one is for the Original ROM PET, and must be 
LOADed from tape. The monitors in th e upgrade 
ROM a nd BASI C 4.0 ROM a re ide ntical to th e 
use r , and can be entered with an SYS 4 o r SYS 
1024 From BASI C. Whe re there a re diffe rences in 
usage, I will point them o ut. 

One difference I should point out righ t here, 
however , is tha t, with th e Origina l ROM monitor, 
it is difficult to program in BASI C a nd use the 
mo ni to r at the same time, since BASIC programs 
res ide in the same a rea of memory as the monitor. 
O ne way to overcome thi s problem is presented in 
COMPun! # 4 (" Relocate PET Monitor Almost 
Anywhe re") and COMPUTE! # 5 ("Afte r th e Mo ni­
to r 's Moved"), both by Roy Busdi ecker . 

Whe n you first ente r the monitor, what you 
see is a lette r (eithe r "B" or "C") , fo llowed by an 
aste ri sk. A "B" indica tes yo u have ente red it via a 
machine language BRK instructio n such as whe n 
yo u use SYS 1024. A "C" indicates you have Ca lled 
the monitor directl y. T he on ly time you rea ll y need 
to Call the monito r is whe n you want to ente r it on 
the BASIC 4.0 ROM without canceling a CMD 
instructio n. T his is done with a SYS 54386. A fur­
th er explanation of this can be found in COMPUTE! 
# II ("Working With BASIC 4.0") by JlIll Butter­
field. 

The next thing you see is a list o f the 6502's 
registe rs. T his list can a lso be ca lled up by the "R" 
command, and looks hke thIS: 

. ; 
PC IRQ SR AC XR YR SP 
0401 E62E 32 04 5E 00 FE 

The hexad ecimal num bers a re in left to ri ght 
o rde r: the Program Counte r , the Interrupt 
ReQuest vecto r , the Status Regis te r , the ACcum u­
lator, the X Registe r , th e Y RegIste r , and the Stack 
Pointer. You can move the cu rso r over any of th ese 
va lues, and cha nge t h e n1 LO whatever you wis~ ?y 
simply overstriking the o ld nu mbers. T he O n gllla l 
ROM monitor d oes not suppl y yo u WIth the value 
o f the IRQ vecto r ; this can be found at $02 19 and 
$02 IA. 

One o f the commands available to yo u a t this 
point is "M". T his comma nd a llows you to see the 
value of memory locatio ns in hexadecimal form at. 
For example, to view th e bytes from $033A to 
$0400, yo u would type: 

M 033A 0400 

You can sto p such a listing by hi tting the STO P 
key. You may a lso use the curso r to overstrike th e 
hex num bers with an y values yo u wish . You must 
hit RETURN over each line, however, to e nte r the 
cha nges into memory. 

Another command available is "G". This means 
Go, and is used to execute machine language pro­
g rams. I f you wished to execute a program begin ­
ning at $033A, for example, yo u would type in : 

G 033A 

Th is is equivale n t to SYS 826. If you e nter just 
"G", you will execute instructions beginn ing where 
th e Program Coun ter is pointing. 

The "L" command wi ll LOAD bytes from tape 
o r disk. T he for mat is: 

L " NAMEPROG",DN 

where DN is the device number (0 I for tape , 08 for 
disk) in hex . Fo r the original ROM , the format is: 

L DN,NAMEPROG 
Note that no q uotation ma rks a re necessary. 

A n advantage of LOADing from th e monitor is 
that cenain pointe rs a re conserved. If, for instance , 
you LOADed (from BASI C) a machine la ng uage 
program in to th e second casselle buffe r , a nd then 
typed in a line o f BASIC, yo ur mac hine would 
ha ng up since your variable po inte r wou ld be 
below $0400, the beginning of yo ur BAS IC pro­
gram! Using th e monitor, however, YOLI would no t 
have any of these proble ms. I f you must LOAD 
machine la nguage from BASI C, type "NEW:CL R" 
after LOADing. 

The "S" command is used to SA VE memory to 
tape or di sk. The fo rmat is : 

S " NAMEPROG",DN,BADD,EADD 

where DN is the dev ice numbe r, BADD is the 
beginning address in hex, and EADD is the ending 
add ress IJllls one in hex. For insta nce, to SA VE a 
program called TEST that resid es from $033A to 
$03CO onto drive 0 of th e disk , you wo uld type in : 

S "O:TEST" ,08,033A,03C 1 

The format for the O ri ginal ROM monitor is 
different. To SAVE the same program to tape yo u 
wou ld type in : 

S 0l ,TEST,033A,03C I 

As with LOAD, no quotatio n marks a re neces-

sary. . "" . 7 . 

The last command IS X whIch mea ns eXIt. It 
ta kes yo u o ut o f the 1l10nito r and returns yo u LO 
BASIC. T his command should be ta ught to every 
compute r scie nce studen t. sin ~e th ey s~lllehow 
manage to end up in th e mOllltor despIte the fact 
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McTerm
Telecommunications

For The Commodore

'Your Commodore computer becomes a very intelligent terminal.

Operates with a modem over ordinary telephone lines.

"Let's you use the power and memory of Distant mainframe

computers. Write programs on your micro, run them on the big

ones.

"Access giant data bases all over the world.

'Tune into Micronet or the "Source" for up to Ihe minute news,

sports, weather, stock market reports, electronic mail airline reser

vations, games, etc.

'Automatically record all or any part of your transmissions onto disc

or printer.

'Save time and money when you store your data on disk and send it

in batch. No more slow on-line data entry Transfers programs,

sequential data, or WordPro files.

'Sends and receives on the PET much faster than anything else on

the market--up to 1200 baud.

'Customize McTerm to meet your needs: have a number of stores

that need to communicate? Link them with McTerm.

"Auto dial/auto answer available as option.

Only S195 complete"""*

Features:

"Baud selection from 75 to 1200

'Full and half duplex, local echo

"Supports odd. even, and mark parity

"CRC, error checking (or transfers between PETS

'Works with 3.0or 4.0 Basic, 1.0 or 2.0 DOS, 40 or

80 col. computers. 2040. 4040. or 8050 disk drives.

•Works with most RS-232 modems

YES! SEND ME THE FOLLOWING:
Complete McTerm Communications package with pro
gram, ROM, cable and manual. I've enclosed $195.00

Basic Version? [ ~4.0 pother
II other, which keyboard?

i business graphics

Send more information on McTerm.

Name .

Address

Zip

DISON

OMPUTER

Dealer Inquiries Welcome

Phone

1825 Monroe Street
Madison, Wl 53711

(608)255-5552

Evenj 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 $18 for a four-issue subscription. Each

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

grams and a graphic Front Cover, ready to LOAD and

RUN on your PET.

Who knows? After your PET meets CURSOR, things may

never be the same!

AUTHORIZED DISTRIBUTORS:

Great Britain

AUDIOCENIC. Lid.

P.O. Bon 88

Rpading. Berkshire

Holland

COPVTRONICS
DiT^pmepslcr

Van 5uchtetemtu.il 46

7411 XP DcHpmpr

lapan
SYSTEMS FORMULATE CORP.

Shrn-MakichoBIdg. 1-8-17

Vaesu. Chuo-l,u. Tokyo 103

AiHlralub
MICROCOMPUTER

HOUSE. LTD.

in Regent street

C hi|jpi-ndjli!. Sydney

S SVV Ausiulia 200B

theCODE
WORKS
Box 550

Coleta. CA 93116

805-683-1585
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McTerm 
Telecommunications 
For The Commodore 

·Your Commodore compu ter becomes a very Intelligent termina l. 
Operates With a modem over ordinary telephone IlOes 

"LeI's you use the power and memory 01 dis tant mainlrame 
computers Write programs on your micro. run them on the big 
ones. 

• Access giant data bases aU over the world. 

"Tune IOta Micronet or the "Source" for up 10 the minute news. 
sports . weather. slock market reports , electrOniC mail airline reser· 
vations. games, etc . 

• Automatically record all or any part of your transmissions on lO disc 
or printer . 

·Save ti me and money when you store your data on disk and send it 
in batch. No more slow on·line da ta entry . Translers programs, 
sequential data. or Word Pro files . 

·Sends and receives on the PET much laster than anything else on 
the market .. up to t200 baud. 

· Customize McTerm to meet your needs: have a number 01 stores 
that need to communicate? link them with McTerm. 

• Auto dial/auto answer available as option. 

u ••• Only $195 comp lete .uu 

Features: 
-Baud selection Irom 75to 1200 
· Fu ll and hall duplex. local echo 
· Supports odd. even. and mark parity 
· CRC . error checking lor transfers between PETS 
·Works with 3.0 or 4.0 Basic . 1.0 or 2.0 DOS. 40 or 
80 co l. compu ters . 2040.4040. or 8050 disk drives . 
·Works with most RS-232 modems 

YES! SEND ME THE FOLLOWING: 
OComplele McTerm Communlcallons package wilh pro­

gram, ROM, cable and manual. I've enclosed Sl 95.00 
8aslc Version? n 4.0 OOlher 

Ii olher, whlcnkeyboanl? 
O buslness 0 9raphlcs 

OSend more Inlormalion on McTerm. 
Name ____________________________ __ 

Address ____________________________ _ 

__________________ --'Zlp ________ _ 

M.f.,DISON 
• COMPUTER 

Dealer Inquiries Welcome 

Phone I I 

1825 Monroe Sireel 
Madison, WI 53711 

(608)255-5552 

Every PET 
Needs a Friend. 

i\ ' ~~ ~~~M~rt ~J,.:::c._ .~, ~, 

CURSOR is the best friend your Commodore PET will ever 
have. Since July, 1976 we have published 150 of the most 
user· fr iendly 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 atten tion to lots 
of litt le th ings that help make using a compu ter a pleasure 
instead of a pain. 

Naturally, CURSOR programs are techn ically 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· fri endly and technically 
good! We delight in bring ing you off·bea t, unusual 
programs that "show off" the abilities of your PET orCBM. 

CURSOR is user· fr iendly, technical ly great and fu ll of 
imaginative programs. And every issue of CURSOR is still 
ava ilable! We continue to upgrade prev iously publ ished 
programs so that they' ll work on the three varieties o f 
Commodore ROM's (Old, New, and 4.0). New issues also 
work on the 60 co lumn CBM. 

For only $4.95 you can buy a sample issue and judge for 
yourself. Or send $16 for a four· issue subscription. Each 
CURSOR comes to you as a C-JO casse tte with five pro­
grams and a graphic Front Cover, ready to LOAD and 
RUN on your PET. 

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

AUTHO RI U O OISTRI8UTOII:S: 

G'~.I 8.iI.;n 
AUDIOGENIC. lid. 
P.O. 8o~ 88 
Re",ding . Be,~\hile 

Holt.nd 
COPYTRONICS 
111l!!\cmee<.le' 
V~n SuchlelenmolJl 46 
74U XP Oe"cnuH 

J.p.n 
SYSTEMS fORM ULATE CORP. 
5hm·M. 1,(ho Bldg. 1-8·17 
Yd("\U. Chuo·~u. Tok)'o TO} 
AUl IUlui. 
MICHOCOMPUHR 
IIOUst:. LTD. 
UJ I! e /icnt Slleel 
Ch'ppemhle. Sydney 
N.S W. AUltlJlia 200!1 

THECODE 
WORKS 
Box 550 
Golcla. CA 93116 
805-683-1585 
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that they don't know how to leave BASK;.

You may have also heard of something called
an extended monitor. This is ;i program that adds

useful commands such as Disassemble, and Fill

Memory, to the resident monitor. Some of the

more popular ones are Supermon, Extramon, or if

you have the Original ROM. Newmon. They are

quite useful, and should be in every PET owner's

program library, Q

NEW PET/CBM SOFTWARE

ASTROIDZ -Based on the popular aredde game and now you can

play it for hours at home on your PET/CBM Save [he galaxy Irom the

invading ASTROIDZ. Four levels of play and great graphics with

moving ASTROIDZ CASS 8k S9 95

MUNCHMAN-Bjised on the Pac-Man arcade game, Us you

against the computer munchers ZIP and ZAP. Can you clear out the

maze first or will [hey gel you? Wan until you see the fantastic graph

ics on this game CASS 8k S9 95

ALL OUR SOFTWARE RUNS IN 8K

OLD-NEW ROM

WRITE FOR CATALOG

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

ComputerMat. Box 1664E. Lake Havasu. AZ 86403

P
3
= jRowerJul PET Products

from

OPTIMIZED DATA SYSTEMS!

-SOFTWARE FOR ALL PET/CBMs-

(Supplied on Cassette—Prices include Shipping)

WORD PROCESSOR (PS-001) S16.95
Makei document! a map

MAILING LIST (PS-OO2) $16.95
Thiow away your address booh

SPACE EATER (PS-O03) $9.95
Gabbles spaces in BASIC programs

CATALOG IPS-OM) $16.95

File stamp/coin/etc. collections

SATELLITE TRACKER (PS-OO5) $24.95
Tracks OSCAR Ham Satellite in real time

MORSE CODE KEYER (PS006) $14.96
Sends code on the ail or for practice

MINI-COUNT1 M 1PS-007) S19.95
Measure! frequency to 17KHz and intervals to 65 msec

-HARDWARE FOR "OLD"8K PETS-

(Shipping Additional)

2114 RAM ADAPTER (+$1.50 per order!

Replaces up to 8-6550s with low cost, reliable 2114s

.$8.95 PHK-001 lKit-2tochets) . . . .$13.95

PHK-001S (Kit-8 sockets] . - -$16.25

PHB-001 (BarePCB) . .

PH-001S lAssm-sockeis

only) $22.95
PH-001 (A»m-2 sockets + one 2114) $24.95

4K MEMORY EXPANSION 1+ S3 per order)
Installs easily internally. Uses 2114s. Write Protect.

PHB002 (Bare PCB1 . . . .816
PH-002S (Assmsocketi

only) $42

PHK002 (Kit-sockets only) $29
PH-002 (Foil Aism] $105

PROMPT SHIPMENT!

Calif. Residents, add 6% Tax

P.O. Box 595, Dept. C

SATISFACTION GUARANTEED

Placentia, California 92670

MINI COUNT Trademark ol Opii

PET/CBM Tudumjrk al Commodo

i»d Dili SV5t«

Odds And Ends
Louis C. Ray

Los Angeles, CA

In issue 6 of COMPUTE! Jim Butterfield described

the various ROM sets that are available for the

CBM/PET computers and the Commodore disk

systems. On the strength of that article I proceeded

to acquire the BASIC 3.0 ROMs for my model

2001-8 PET and a 2040 disk with DOS 2.1.

I wanted to use the "relative file mode" of the

DOS 2.1 program in the 2040 disk drive. However,

the manuals from Commodore do not indicate

how the relative positioning feature can be called

from a computer without BASIC 4.0. Unfortu

nately, my Commodore computer is an old model

with static RAMs that cannot be easily upgraded to

use the BASIC 4.0 ROMs. Phone calls to several

Commodore district offices yielded no help,

although most of Commodore folks were friendly

and sympathetic.

After some experimentation, I have discovered

the syntax necessary for the RECORD command

of BASIC 4.0 to be simulated by BASIC 3.0. It is as

follows:

PRINT#15,"P"ch/rcl/rch/b

where ch is the channel open to the relative file

(in binary)

rcl is the low order halfof the record

number (in binary)

rch is the high order halfof the record

number (in binary)

b is the byte pointer (in binary)

If not given, a 1 is assumed for the

byte pointer.

The following short program shows how I get the

"relative files" with my PET.

10 GPEN15*e,15!LF=lfl

20 QP£NLF>8,LF, "G:TEST,L80,W"

22 INPU1 "RECORD NUMBER ":RN";

2Z [fW.>2540RRN!$< 0THEN22

24 PR 1 m # 15.." P"; CHRIC LF >: CHR* < RN-<:) CHR* < 0 >

25 GQSU3400i [F£N*50THEN600

2e INPUV'REhD OR WRITE U":C*

2? lFU-:Fr*<C$jl>«BRll

29 GOT0600

50 CLCiSF3

60 STOP

400 IHPUT#t5>E

405 IFEN«0THEHRETURN

41 0 PRIHIFN; EM*; El;E3:RETURN

420 CL0Sf-3iCL0SEtS:STQP

500 ]HPin#LF.fi$

^10 PRTNffl*!G0TO22

6 00 PkINT"1YPE LI HE"iINPUT"

610 PRTN rtLF.ft*; CHR$( 13 > ;

f.2fl G0T022

;ft*

122 COMPUTE! September. 1981. Issue 16 

that they don 't kn ow how to leave BAS Ic:. 
You ma y ha ve also hca rd of something ca ll ed 

an extended monit or. Th is is a program that adds 
useful com mands such as Disassemble, and Fi ll 
Memor)" 10 th e res iden lmonil or. Some of th e 
more popu lar ones arc Supcrmun , [xt.ram o n, or if 
yo u have the O ri g inal RO~ 1. Newlllon. Thcy a rc 
quite uscful , a lld should bc ill cve r )' PET owner's 
program li brar),. © 

NEW PET/CBM SOFTWARE 
ASTROJOZ-Based on the popular arcade game and now you can 
play JI for hours ill home on your PET/CBM. Save the galaxy from [he 
Invading ASTROJOl. Four levels of play and great graphIcs With 
moving ASTROIDZ (ASS 8k 5995 

MUNCHMAN- Based on [/le Pac-Man arcade game. li s you 
against [he (ampUler munchers ZIP and ZAP. Can you cleal out (he 
maze fl lSt or wllllheygcl you7 Wall until you see [Ile fantastic graph­
ICS on [hl$ game (ASS 8k 5995 

ALL OUR SOFTWARE RUNS IN 8K 
OLD-NEW ROM 

WRITE FOR CATALOG 

***************************.* •• ****** ••• **** 
CompUi erM at Box J66'lE.lake Havasu. AZ 86403 

3 P = ~1!o'Wie;ril;u1l PET Products 
from 

OPTIMIZED DATA S1fSTEMSl 
- SOFTWARE FOR AL L PET/CBMs­

(Supplied on Cassette-Prices include Shipping) 
• WORD PROCESSOR (PS.ooll . .... . . . $16.95 

M,keJ documenh • sniP 
• MAILING LIST (PS.oo2) . 

Throw ' WIV your .ddren book 
. . .. $16.95 

• SPACE EATER (PS·OO31 . . . . .. . . . . .. . . . . . . . .. •.. . . . $9.95 
Gobbles spi ces in BASIC progrllms 

• CATALOG IPS,()04) . . ... . $16.95 
File Itamp/coin/etc. collections 

• SA TEL LITE TRACKER (PS-OOS) . . ........• • .... . $24 .95 
TrlCkl OSCAR Him Sate ll ite in lu i lime 

• MORSE CODe KEVER IPS·OO6). ........ ..... . ..... . $14.95 
~' Sends code on the .i, or fOI practice 

~((,. MINI ·COUNT T. .. · (PS·OO71. ... . . ......... .. . . . . . .. . . . $19.95 
Mnsurn frequency to 17KHz ,md interval , to 65 msec 

-HARDWARE FOR "OLD" 8K PETS­
(Sh ipping Additional) 

• 2114 RAM ADAPTER .. .. . . .. .. .. . .. .. . . . . (+ $1.50 per orde,J 
Replaces up to 8·65501 with low coS!, relilble 21141 

PHB·OOl (Bare PCBI . . .$8.95 PHK'()Ol (K it- 2 wckets) .... $13.95 
PH ·00 1S (Aum·sockeu PHK-001S (Ki t-8 ,0ckeu) ... $16.25 

only I ......... .. . . $22.95 
PH-OOl (Anm-2 sockets + one 2114 ) . . . .. . . .. . .. ... $24.95 

~ 
~~. 4K MEMORY EXPANS ION . ....... . ........... (+ S3 per order) 

Innlll, euily internally . Uses 2114,. Write Protect. 

PHB·002 (Bar. PCB) ... . S16 PHK ·OO2 (Kit·wckeI1 only I . .... $29 
PH-002S (Anm ·wckeu PH-002 (F ull Auml . . . $105 

onlyl . .... ....... . $42 

PROMPT SHIPMENT! 
Cllif. Residents, add 6% Tn SATI SFACTION GUARANTEED 

P.O. Box 595, Dept . C - Placentia, California 92670 ... • -

Odds And Ends 
Louise Ray 
Los Angeles, CA 
In issue 6 of COMPUTE! Jim Butterfield described 
the various ROM sets that a re available fo r the 
CBM/PET computers and the Commodore disk 
systems. On the strength of that article I proceeded 
to acquire the BASIC 3.0 ROMs for m y model 
200 1-8 PET and a 2040 disk with DOS 2.1. 

I wanted to use the "relative fil e mode" of the 
DOS 2. 1 program in the 2040 disk drive . Howeve r, 
the manuals from Commodore do not ind ica te 
how the relative positioning feature can be called 
from a compute r without BAS IC 4.0. Unfortu­
nately , m y Commodore computer is an o ld model 
with static RAMs that canno t be easi ly upgraded to 
use the BASIC 4.0 ROMs. Phone calls to several 
Commodore district offices yielded no help , 
although most of Commodore folks were friend ly 
and sympathetic. 

After some ex perimentation, I have discovered 
the syntax necessary for the RECORD comma nd 
of BASIC 4.0 to be simulated by BASIC 3.0. It is as 
follows: 

PRINT# 15," P"chlrcl/rc hlb 

where eh is the channel open to the relative fi le 
(in binary) 

rcl is the low order half of the record 
number (in binary) 

reh is the high order half o f the record 
number (in binary) 

b is the byte pointe r (in binary) 
If not given, a I is assumed fOrlhe 

byte pointer. 
T he fo llowing short program shows how I get the 
"relative fil es" with my PET. 

10 OP~Nl~,8,1~:LF·IO 
20 OPf?] -lI.,:' 18) LF 1 /1 0: TE::;T ) l.fJ O .. W'1 

2:~ H1PU1" ",<CORD NUMBER " : RW; 
Xl [1'Rrl;: >2540RRN:,( OTHEJl22 
2 4 PRI NllI15 , "P" ; CHR$(LF); CHRHRfl\)' CHR:t( I) ) . 

25 I;OSIJ:l4 U (I : I F,EN=5 o THEfl t, 0 0 
;~f lNPUl "RFHD OR WRITE W ; c:t 
27 IFU,FrHC$, 1 ) =" R"GOTO~(lO 
28 IFLFfl$ (CS , l l ='A "THEN5 0 
2'3 GO TJ)600 
5"i) CL OSF3 
60 :3TOP 
400 ItlPlITti l 5 , Erl. FMt . ET ' E S 
40)5 IFEN=OTHErlR<:TURrl 
41 t! PI<HIH rl ; tM$ ; El ; ES: RET URN 
42 0 C!JJS;::$ : CLOS;:1 5: STOP 
!5 l' (, H1PUl llL F , Fi~ 
SI (I PR IN f ;it: GO TOn 
6,)0 PldrlT"T'r'PE L1NE":INPIJT" " ; iU 

6 1 t) PR IrH#LF , A$ ; CHRH 1::';'; 
€.2G (,OTO?::? © 
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PETTERM
TM

Terminal

Program

Use your PET as an intelligent terminal- Access timeshare systems

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

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

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

flexibility allows many advanced features.

These are complete assembled hardware and software packages.

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

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

for Commodore 8010 modem or Livermore 5tar 488 modem.

Intelligent Communication

Uploads and Downloads

In Machine Language

PETTERM I All features above $ 80.00

PETTERM II All features of I. plus loca1

text editor with down-loading capability 90.00

PETTERM III All features of II. plus

80 132 column scrolling window for

viewing formatted outputs wider than

40 columns 100.00

FORTH A Pri
Revo,ufl.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 dg-FGRTH implementation for 16 and

32K PETs

fig-FORTH. with editor, assembler . . S50.00

with floating point and strings $60.00

with floating point, strings, macro-assembler $70.00

cassette ana disk interface available.

DEALERS INQUIRE

:O -f "fc UJ -

1903 Rio Grande

flustin, Tex«ts

78705

1-512-477-2207

Source: TCE995

P.O. Box 8403

tin,T
78712

V/SA
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PETTERMTM Terminal 
Program 

123 

Intelligent Communication 

Uploads and Downloads 

In Machine Language 
Use your PET as an intell igent terminal. Access timeshare systems 

and networks such as the Source or Telenet. This is an inter rupt driven 
system with buffered input/o utput. Unlike dumb terminals. the PET 
can do other tasks instead of having to wait for incoming data. This 
flexibili t y allows many advanced features. 

PETTERM I All features above .. 
PETTERM II All features of I. plus IOC31 
text editor with down·10admg capabili ty 
PETTERM III All features of II. plus 

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. availab le 
for Com m odore 801 0 modem or Livermore Star 488 modem. 

FORTH 
FORTH Interactive high level complier and 
operat ing system 5-10 times faster than PET 
BASIC . High level block structured language 
ThiS IS a true fig-FORTH Implement al10n for 16 and 
32K PETs 

A 

80 132 column scrolling Window for 
vieWing formatted ou tputs Wider thiln 
40 columns 

Programm' 
Ing ReVOlution 

fig-FORTH. With edito r. assembler 
With floating point and strings 

. ... 550.00 

with floattng pomt. strmgs. macro-assembler 
cassette and disk Interlace a'Jatlable. 

S60.00 
.. 570.00 

DEALERS INQUIRE 

so~tw~e Tor sm~~~ 

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

78705 
Source, TCE995 

p.o. aox 8403 
Austin,T.)(u 

78712 

90.00 

100.00 
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2040 Disk

Program

Listing
David M. Conley

Santee, CA
This is a program for the PET and the 2040 disk

drive, that will list, in alphabetical order, every file

and program on all your disks. This is done in a

two-step process.

The first step is to read the directory off of

each disk, one by one, and put this data onto a

disk, as a sequential file. The disk being read goes

in drive 0, and the file is put on the disk in drive I.

The PET checks the name you give each disk

against a list of legal names, and will refuse a bad

name. When it writes a file, the PET first scratches

any old file with the same name. This makes updates

automatic.

When you are done inputing/updating the

disk directory files, Input an up arrow for the disk

name, and the PET will start sorting the names.

This sorting routine and a print-out routine

are in the second part of the program. It reads

each file in drive I, using the list of names in the

DATA statements, and, on the first pass, gets all

the programs that start with any non-alphabetical

character. It then sorts these programs, and prints

them out in order. Then it goes through the files

again, this time gelling all the ones that start with

"A", sorts and prints them. It does this all the way

to "Z", and then stops. The end result of all this is a

listing of ALL the progi'ams and files you have on

ALL your disks.

In this format, this program will show Program

Name, Type, Disk name, and Size, and is set up to

use the 2022 printer.

For large disk libraries, this program is SLOW!

To speed it up, you can have the PET look for

several letters at once, which will require fewer

passes through the files to get all the data. This

uses up lots of memory though, so don't try to do

too much at once, or you'll run out of memory.

Putting too many names into the PET will also

- ONE RT R TIME + THREE RT fi TIME

- 720 REM *# THIS SORTS FOR 1 LETTER fiT fl TIME

+ 726 REM ** THIS SORTS FOR 3 LETTERS RT R TIME

- 340 PRINT":]": FOR i = i

+ S48 PRIHT".T'--F0R 1 = 1

TO 27 •' E*=MD*<fl$, I .■ 1)

TO 27 STEP 3:Ef»MID*Cfl*jIjl)

+ S42 G*=

+ S44 H*=Miri:KR*,a+2>.. 1)

- 856 PRINT"W»WLO0KING FOR "E$"'S
+ 3150 PRINT"»WWL00KING FOR "E*", "G*" & "H»"'S

- 980 IF E*O"#" THEN 1060
+ 980 IF E$="*" THEN 930

+ 9S2 IF G*="#" THEN 390

+ 334 IF H$="*" THEN 390

+ 386 GOTO 1O00

- 1800 IF r1IH*'::F:f,2,i::'=E$ THEN C*<J>=F* : J=J+1 ■ PRINT"*";

+ 1000 IF MIB*<F*,2, 1>=E* THEN C*<J>=F*:J=J+1■PRINT"*";=GOTO 1010

+ 1002 IF MIB*<F*,2,1)=G* THEN C*U>=F* : J=J+1: PRINT"*";: GOTO 101©

+ 1064 IF Miri$':F$,2, 1>=H* THEN C$<J>=F** J=J+1:PRINT"*"; '■ GOTO 1010

-- ONE flT R TIME + THREE fiT fl TIME
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2040 Disk 
Program 
Listing 
David M Conley 
Santee,CA 
Th is is a prog ram for th e PET and th e 2040 disk 
drive, thaL wililisL, in a lphabeLica l orde r , every fil e 
a nd program on a ll your disks. T his is done in a 
Lwo-s Le p process. 

The firsL sLe p is to read the directo ry off o f 
each disk , one by o ne, a nd pUL Lhis data OnLO a 
disk, as a seque ntia l fil e . T he disk be ing read goes 
in drive 0, and the fil e is pUL o n the disk in drive I . 
T he PET checks th e na me you g ive each disk 
againsL a li sL of legal names, a nd will re fuse a bad 
name. When iL wriLes a file , the PET firsL scraLches 
a n y old file wiLh th e same na me . This ma kes updaLes 
auto matic. 

When you are done inpuLing/upda ling Lhe 
disk d irectory fil es, In puL an up a r row for the disk 
name , and th e PET will sta rt sort ing the names. 

T hi s so rting ro u tine a nd a prin t-ollt ro utine 
are in th e second part o f the progra m . Ii reads 
each ri le in dri ve I , usi ng th e list or names in th e 
DATA SLaLeme nts, a nd . o n th e firsL pass . geLs a ll 
Lhe programs Lha t SLa rt wiLh a n y non-alpha betica l 
charaClc r. It th e n so rts th ese programs, and prints 
Lhem o uL in o rd e r . T hen iL goes Lhrough the fi les 
ag'ain , this lime ge lling a illhe o nes that start with 
"A", son s a nd pr ints the m . It does this a ll the wa)' 
to "Z", a nd Lhen stops. T he end res Lll1. of a ll this is a 
listing o f ALL th e prog rams and fi les yo u have on 
ALL YO Lir disks . 

I n this formaL, this progranl will show Progranl 
Na me, Type, Disk name, a nd Size , a nd is set Lip to 
use the 2022 prinLe r. 

Fo r large disk libra r ies, Lhis program is SLOW! 
To speed it up, YO Li can have the PET look for 
seve ral lc u c rs a t o nce, which will req u ire fewe r 
passes th rough th e fi les to get a ll th e daLa. T his 
L1ses up 10 Ls of memory Lh o Ll g h , so d o n't Lry to d o 
too much aL once, or YO Ll ' 1I run out o f me mo r y. 
PULLin g LOO man y na mes in to th e PET will a lso 

- OIjE AT A TI t'lE + THPEE AT A TI I'IE 

- 72(1 FHI t.* THE: SOF:TS FOP 1 LETTEF: AT A TII1E 
+ 720 !'HI t.t. TH I::: SOF:T::: FOF: 3 LETTERS AT A T mE 

- ::::40 F'R ItH":J" : FOR I = 1 TO 27 : E$=1'1I II$ ( A$, I, 1 ) 
+ 8413 PR ItH":J" : FOR I = 1 TO 27 STEP :3 : E$=1'1I It$ ( A$ ., L 1) 

+ 842 G$=MID$(AS .. ( I+l ) .. l ) 

+ 844 H$=MID$ ( A$ .. CI+2 ), 1 ) 

- :::50 F'F:ItH" :~nLOOKmG FOF: "E$" "S 
+ :::50 PRItH"ll~IQ...OOK It~G FOP "E$", "G$" & "H$" ":;:: 

- 98[1 IF E$<:>" *" THEt·j 100£1 
+ 9::a3 IF E$=" *" THEt·j 99(1 

+ 9:::2 IF 13$=11*11 THEH 990 

+ 984 IF H$= "t." THEt~ 99£1 

+ 986 GOTO 10(113 

- 100[1 IF IHD$(F$ .. 2 .. l )=E$ 
+ lO£H) IF IHD$(F$ ., 2 .,1 )=E$ 

+ 1002 IF I'1I D$ ( F$, 2 ., 1 ) =13$ 

+ 1004 IF IHD$ ( F$,2 .,1) =H$ 

THEt·j C$ ( J )=F$ : J=J+l : PRHH" t." .: 
THm C$ ( J ) =F$ : J=J+ 1 : PRItH"*" .: 

THEtj C$(J ) =F$ : J=J+l : PRIHT"t."; 

THEt·j C$(J ) =F$ : J=J+l : PRIHT"t."; 

- CHE AT A T II'IE + THREE AT A TI I'IE 

: GOTO 1010 

: GOTO lO W 

: GOTO lOW 
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drastically increase the time required to sort these

names.

Shown below are the changes necessary to

look for three letters at a lime.

If you have a different printer, insert its

routine in Lhe appropriate spot. Do the same thing

for the sort routine, if you have a better one. It's

probably belter to have a disk reserved for this

program and data files only. It'll save the 2040 a

little time when it looks for a file.

REM ** BY D. M. CONLEY 3/81

REM * THIS PROGRAM READS AND STORES -.

-■THE DIRECTORY FROM A DISK AS A SEQ

REM * FILE ON THE DISK IN DRIVE #1. -.

-i THE DISK BEING READ GOES IN -.

^DRIVE #0.

N=152:DIM D$(N):0PEN15,8,15

PRINT"fi'H'HT0 START PRINT OUT,
^ INPUT ■*■

INPUT'^WWDISK NO. K«";B$

IF B$="2" THEN PRINT"TTTTTTT":
-.GOTO 170

IF B$="~" THEN CLR:G0T0 740

READ E$

IF E$ = "END" THEN PRINT" W^THAT' S -i

-.NOT A GOOD DISK NAME: TRY AGAIN1

IF E$="END" THEN RESTORE:GOTO 170

IF E$OB$ THEN 200

RESTORE

REM READ DIRECTORY

100

110

120

130

140

150

160

170

180

190

200

210

220

230

240

250

260

270

280

290

300

310 B=30:C$="$0:*":OPEN 2,8,0,C$

320 GOSUB 1410:GET#2,A$:GETtt2,A$:I$=""

330 IF STO0 GOTO 520

340 FOR A=l TO B :GET#2,A$:IF A$="" -.

-.THEN A$ =CHR$(0)

350 I$=I$+A$:NEXT:G=ASC(MID?(I$,3,1) ) :

-.G=G+ASC(MID$(I$,4,1) ) *256

360 IF B=30 THEN 510

370 FOR 1=6 TO 27:IF MID$(1$,I,1)<>CHR$(

-.34JTHEN NEXTrGOTO 510

380 D$=MID${I$,5,27)

390 IF LEFT$(D$,1)=" " THEN J=LEN(D$):

-.D$ = RIGHT$(D$, (J-l)) :G0T0 390

400 D$=D$+B$+STR$(G):K=K+1

410 FA=0:F=0:FOR X=l TO LEN(D$):

-.X$=MID$(D$,X,1)

420 IF X$=CHR$(34) AND F=0 THEN F=l:

-.GOTO 4 80

430 IF X$=CHR$(34) THEN F=0:GOTO 480

440 IF F THEN 480

450 IF X$<>" " THEN FA=0:GOTO 480

460 IF X$=" ■ AND FA=0 THEN X$="*":FA=1

470 IF X$=" " THEN NEXT X

480 X1$=X1$+X$:NEXT X

490 D?=Xl$:Xl$=""

500 D$(K)=D?:PRINTD$

510 D$="":I$="":B=32:IF A$O"S" THEN 330

520 PRINT:CS-"READ DIRECTORY":GOSUB 1410

PRINT#15,"I0":REM ** INITIALIZE -.

-.DRIVE 0

PRINTU5, "M-E"CHR$(212)CHR$(237) :

-.REM ** DIRECTORY LOAD PATCH

PRINT "fH ^DIRECTORY FROM DRIVE

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.

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 and we will ship your desk freight

paid!

Name

Address

City St. -Zip-

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

Master Charge and Visa welcome. Call our order line:

616-473-3103

September. 1981. Issue 16 

drastica ll y increase the tilll e required LO so n these 
names. 

Shown below are Lhe cha nges necessary La 
look for three le lle rs at a time. 

If yo u have a difTere nL p rillte r , insert its 
routi ne in the appropriate ' pOl. Do the Sa me thin g 
for Lhe sort routine, if YO LI have a bene r o ne. It's 
pro babl)' be lle r to have a d isk rese rved for this 
progralll and data fi les o n ly. It' ll save the 2040 a 
little time when it looks ro r a li le. 

100 
110 
120 

130 

140 
150 
16 0 

170 
180 

190 
200 
210 

220 
230 
240 
250 
260 
270 
280 

290 

300 

310 
320 
330 
340 

350 

360 
370 

380 
3 90 

400 
410 

420 

4 30 
440 
450 
460 
470 
480 
490 
500 
510 
520 

RE~1 ** BY D. H. CONLEY 3/8 1 

REH * THIS PROGRAl1 READS AND STORES ~ 
~THE DIRECTORY FROl1 A DISK AS A SEQ 

REH * FILE ON THE DISK I N DRIVE #1 . ~ 
~ THE DISK BEING READ GOES IN ~ 

~DRIVE #0 . 

N=1 52 : DIH D$( N):OPEN15 , 8 ,1 5 
PRINT "fitHtTO START PRINT OUT , 

.., I NPUT 1 .... 1 

INPUT "tttttDISK NO. 2444";B$ 
IF B$="2 " THEN PRINT "T TT!!!!": 

~GOTO 170 
IF B$="' " THEN CLR:GOTO 740 
READ E$ 
IF E$ =" END " THEN PRINT "HtTHAT ' S ~ 

~NOT A GOOD DISK NAHE: TRY AGAIN ! 
IF E$ =" END " THEN RESTORE : GOTO 170 
IF E$< >B$ THEN 200 
RESTORE 

REI1 ** READ DIRECTORY 

PRINT#15 ," I0 " :REH ** INITI ALIZE ~ 
~DRIVE 0 

PRINTI 15 ," I1- E"CHR$(2 12) CHR$(237) : 
~REl·1 ** DIRECTORY LOAD PATCH 

PR I NT "fit I.DI RECTORY FROI1 DRIVE ~ 
..,0 f.., " 

B=30 : C$= " $0:*":OPEN 2 , 8 , 0 , C$ 
GOSUB 1410:GETI2 , A$ : GETff2 , A$:I$= " " 
IF ST<>0 GOTO 520 
FOR A=l TO B :GET#2 , A$: I F A$=" " ~ 

~THEN A$ =C HR$(0) 
I$=I$+A$ : NEXT : G=ASC(HID$(I$ , 3 , l)) : 

~G=G+ASC(I1ID$(I$ , 4 ,1 ))*256 
IF B=30 THEN 510 
FOR I =6 TO 27 : IF I1ID$(I$ ,I,l )<>CHR$( 

~34)THEN NEX T:GOTO 510 
D$=MID$(I$ , 5 , 27) 
IF LEFT$(D$ ,l )= " " THEN J= LEN(D$) : 

~D $=RIGHT$(D$ , (J-1)) :GOTO 390 
D$=D$+B$+STR$(G) :K=K+1 
FA=0 : F=0 : FOR X=l TO LEN(D$): 

~X$=lnD $ (D$ , X ,1 ) 
IF X$ =CHR$(34) AND F=0 THEN F=l : 

~GOTO 480 
IF X$=CHR$(34) THEN F=0:GOTO 480 
I F F THEN 480 
IF X$ <> " " THEN FA=0 : GOTO 480 
I F X$ =II II AND FA=0 THEN X$= 'I *":FA= l 
IF X$ =" II THEN NEXT X 
X1 $=X1 $+X$ : NEXT X 
D$=X 1 $: Xl $="" 
D$(K)=D$:PRINTD$ 
D$= "" :I$='I'I: B=32 : IF A$<> "S" THEN 330 
PRINT : C$= "READ DIRECTORy" : GOSUB 1410 

COMPUTE! 

0_ ~ _ : r 1 

A 
Wooden 
Computer? 

Not from Commodore! 

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

The specifications only confirm the obvious: 

-Cream and charcoa l 
color beautifully matches 
the Commodore hardware 
and b lends with yo ur 
decor. 
. An Ideal 710 mm (28") 
keyboard height yet no 
bumping knees because a 
clever cutout recesses the 
computer into the desk· 
lop. 
-High pressure laminate 
on both sides of a solid 
core for lasti ng 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 eno ugh for a 
Commodore prin ter on the 
desk, yet fi t s into nearly 
any den or office niche­
H: 660 mm (26") W: 1170 
mm (46") D: 660 mm (26" ). 
-Matchi ng printer stand 
available with slot for 
bottom feeding. 

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 , ju st return it in good condition for a 
cheerfu l refund . 

--------------------
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II If your Commodore dealer doe.n't carry our de.k. yet, II 

I 
.end a chack for and we will .hlp your de.k freIght I 
paid! 

I Name I 
I Addre.. I 
I City St ZIp I 
I I I Interlink, Inc., Box 134, Be"len Spring., MI49103 I 
I 

Master Charge and Visa welcome. Call our order line: I 
816·473·3103 

~--------------------~ 
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REM ** PRINT#15,"I1":GOSUB 1420

-. (THIS IS NOT NORMALLY NEEDED"

OPEN 1,8,15

ES="S1: "+B5+" ":REM ** SCRATCH OLD

-.FILE

PRINT#1,E$

CLOSE 1

530 C$="CLOSE 2": CLOSE 2:GOSUB 1410:

540

550

560

570

580

590

600

610

620

630

640

650

660

670

680

690

700

710

720

730

740

750

760

770

780

790

800

810

820

830

840

850

860

870

880

890

900

910

920

930

940

950

960

E$="@l: "+BS+" ,S,W"

OPEN 2,8,2,E$

FOR X=l TO K

PRINT#2,D$(X)CHR$(13);:REM *** PUT

-.FILE ON DISK

NEXT X

PRINTtt2,"*"CHR$(13) ;

CLOSE 2:GOSUB 1410:K=0:GOTO 160

REM *** THIS HALF OF THE PROGRAM -.

-.PRINTS OUT THE DIRECTORYS

-i

REM ** THIS SORTS FOR 1 LETTER AT A ■

-.TIME

A$="*ABCDEFGHIJKLMNOPQRSTUVWXYZ":

->N=1000:DIM C$(N)

REM 'N1 IS THE MAX NO. OF PROGRAMS -t

-.THAT START WITH THE SAME LETTER -.

-.IN YOUR

REM DISKS. BE SURE 'N' IS LARGE -.

-.ENOUGH BETTER TOO BIG THAN TOO

-.SMALL!

-i

OPEN 15,8,15:PRINT#15,"I1"

GOSUB 1410:J=1

OPEN4,4:PRINT#4, "fi"

PRINTS4," PROGRAM NAME

-. TYPE DISK SIZE

PRINT#4," CCCCCCCCCCCCCCCCC

-,CCCCCCCCCCCCCCCCCCCCCCCC":CLOSE4

PRINT"Fi":FOR 1 = 1 TO 27 : E$ =MID$ (A$ , I,

PRINT"WtLOOKING FOR "E$"'S

PRINT" ( '*' = -i

-iFILE FOUND)

READ BS

PRINT:PRINT"SEARCHING DISK #"B$;

IF B$="END" THEN RESTORE:GOTO 1030

D$="l: "+BS+" ,S,R"

OPEN 2,8,2,D?:GOSUB 1410

GET#2,F1$:IF Fl$=CHR$(13) THEN 940

F$=F$+F1$:GOTO 920

IF ST THEN CLOSE 2:GOTO 870

T=LEN(F$}:IF LEFT? ( F? , 1) = "* " THEN -.

-.F5 =RIGHT$(F$f (T-l)) :GOTO 950
REM ** THE ABOVE LINE ELEMINATES

-.A OBSCURE PROBLEM THAT CAUSES A -i

970 REM ** TO BE THE 1ST CHARACTER IN i

-.F?. I DON'T KNOW WHY IT DOES IT!

980 IF E?<>"*" THEN 1000

990 T=ASC(MID$(F?,2,1))!IF T<65 OR T>9S

-.THEN C$(J)=F$:J=J+1:PRINT"*"; :

-.GOTO 1010

1000 IF MID${F$,2,1)=E$ THEN C$(J)=F$:

-.J = J + 1:PRINT"*";

1010 F$="":GOTO 920

1020

REM ** START SORT

TP=1:LOWER(1)=1:UPPER(1)=J

IF TP<=0 THEN 1240

LB=LOWER(TP):UB=UPPER(TP):TP=TP-1

IF UB<=LB THEN 1050

L=LB:K=UB:TEMP$=C$(L)

IF K<1 THEN 1120

IF TEMP$>=C?(K) THEN 1120

K=K-1:GOTO 1090

IF K<=L THEN C$(L)=TEMP$:GOTO 1190

C$(L)=C$(K):L=L+1

IF L>K THEN 1170

IF C$(L)>=TEMP$ THEN 1170

L=L+1:GOTO 1140

IF K>L THEN C$(K)=C$(L):K=K-1:

nGOTO 1100

C$(K)=TEMP$:L=K

TP=TP+1

IF L-LB<UB-L THEN LOWER(TPJ=L+1:

-.UPPER{TP)=UB:UB=L-1:GOTO 1070

LOWER(TP)=LB:UPPER(TP)=L-1:LB=L+1

GOTO 1070

"i

L=0:OPEN4,4:FOR K=l TO J

X1$=C$(K):IF Xl$="" THEN 1310

D$="":F=0:FOR X=l TO LEN(X1?)

X$ =MID$(X1$,X,1) :IF X$="*" THEN -.

-.F=F+1:GOTO 1340

D$=D$+X?

NEXT X

IF C$(K)<>"" THEN PRINT#4,"

i ";DS:C$(K)="":L=L+1

NEXT K:PRINT:PRINT"FOUND"L"ITEMS":

-iCLOSE4

J=1:NEXT I
END

IF F=l AND LEN(D$)<20 THEN D$=D$+"

-.":GOTO 1340

IF F=2 AND LEN(D$)<32 THEN D$=D$+"

V:GOTO 1350

IF F=3 AND LEN(D$)<38 THEN D?=D$+"

--":GOTO 1360

GOTO 1290

1030

1040

1050

1060

1070

1080

1090

1100

1110

1120

1130

1140

1150

1160

1170

1180

1190

1200

1210

1220

1230

1240

1250

1260

1270

1280

1290

1300

1310

1320

1330

1340

1350

1360

1370

1380

1390

1400

1410

1420

1430

1440

1450

1460

1470

1480

1490

1500

1510

1520

1530 DATA 26A,26B,27A,27B,28A,28B,29A,
-.29B/30A,30B

1540 DATA END

REM INPUT FROM ERROR CHANNEL

INPUT#15,EN,EM$,ET$,ES$:IF EN=0 -.

-.THEN RETURN

IFEN=1THEN RETURN

PRINT"f ERROR # " EN"ji"EMS ; : IF EN<30

-.THEN PRINT" ON "ET$"."ES$;

BELOW IS THE LIST OF ACCEPTABL

-.E NAMES FOR DISKS. THESE ARE -.

-.MINE.

PUT YOUR OWN IN PLACE OF -i

-.THESE.

"END" MUST ALWAYS BE THE LAST ■
-.NAME.

DATA 00,1A,1B,2A,2B,3A,3B,4A,4B,5A,
-.5B,6A,6B,7A,7B,8A,8B,9A,9B

DATA 10A,10B,11A,11B,12A,12B,13A,

-tl3B,14A,14B,15A,15B,16A,16B,17A,
-il7B

DATA 18A,18B,19A,19B,20A,2 0B,21A,
-.21B,22A,22B,23A,23B,24A,24B,25A,
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530 C$-"CLOSE 2" : CLOSE 2:GOSUB 1410: 
..,PRINT"vt " 

540 REM •• PRINT#15,"I l" :GOSUB 1420 ~ 
~ (THIS IS NOT NORMALLY NEEDED " 

550 OPEN 1 , 8 , 15 
560 E$="81 : "+8$+" n:REM ** SCRATCH OLD .., 

~FILE 

570 PRINT#! , E$ 
580 CLOSE 1 
590 ~ 
600 E$= "@l: "+8$+ " ,S , W" 
610 OPEN 2 , 8 , 2,E$ 
620 FOR X-I TO K 
630 PRINT#2 , D$(X)CHR$( 13) ;: REM ••• PUT ~ 

~FILE ON DISK 
640 NEXT X 
650 PRINT#2 ," ' "CHR$( 13); 
660 CLOSE 2:GOSUB 1410:K-0:GOTO 160 
670 ~ 
680 ~ 
690 ~ 
700 RE~I ••• THIS HALF OF THE PROGRAH ~ 

~PRINTS OUT THE DIRECTORYS 
710 ~ 
720 REM •• THIS SORTS FOR 1 LETTER AT A ~ 

~TII1E 

730 ~ 
740 A$- "' ABCDEFGHIJKLHNOPQRSTUVlvXY Z" : 

~N-1000 : DIM C$(N) 
750 ~ 
760 REM 'N' IS THE I·IAX NO . OF PROGRAMS ~ 

~THAT START ,lITH THE SMIE LETTER ~ 

~IN YOUR 
770 REI1 DISKS . BE SURE ' N' IS LARGE ~ 

~ENOUGH .... BETTER TOO BIG THAN TOO ~ 
..,SMALL ! 

780 ~ 

790 OPEN 15 , 8 , 15:PRINT~15, " Il " 
800 GOSUB 1410:J-l 
810 OPEN4,4:PRINT#4 ," 6 " 
820 PRINT#4, II PROGRMl NM1E .., 

~ TYPE DISK SIZE 
830 PRINT #4 , " CCCCCCCCCCCCCCCCC 

~CCCCCCCCCCCCCCCCCCCCCCCC":CLOSE4 
840 PRINT"6":FOR I-I TO 27 : E$-IUD$(A$ , I , 

~1) 

850 PRINT "tttLOOKING FOR "E$"'S 
860 PRINT " ('*' = ..., 

~FILE FOUND) 
870 READ B$ 
880 PRINT : PRINT "SEARCHING DISK #"B$ ; 
890 IF B$-"END " THEN RESTORE : GOTO 1030 
900 0$= "1: "+8$+ " ,S , R" 
910 OPEN 2 , 8 , 2 , D$:GOSUB 1410 
920 GET#2 , Fl$:IF Fl$-CHR$(13) THEN 940 
930 F$-F$+Fl$:GOTO 920 
940 IF ST THEN CLOSE 2 : GOTO 870 
950 T-LEN(F$) :IF LEFT$(F$,l)- "'" THEN ~ 

~F$-RIGHT$(F$ , (T-l)) :GOTO 950 
960 REH •• THE ABOVE LINE ELEIUNATES ~ 

~A OBSCURE PROBLEM THAT CAUSES A ~ 
.., " * " 

970 REH •• TO BE THE 1ST CHARACTER IN ~ 

~F$. I DON ' T KNOIv I"lHY IT DOES IT! 
980 IF E$ C> "' " THEN 1000 
990 T-ASC(HIDS(F$ , 2,1)) : IF TC65 OR T>90 ~ 

~THEN C$(J)-F$:J-J+l : PRINT " '";: 
~GOTO 1010 

1000 IF MID$(F$ , 2 , l)-E$ THEN C$(J)-F$: 
..,J=J+ l: PRINT "* "i 

1010 F$- "" :GOTO 920 
1020 ~ 

1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
11 30 
1140 
1150 
1160 
1170 

1180 
1190 
1200 

1210 
1220 
1230 
1240 
1250 
1260 
1270 

1280 
1290 
1300 

13 10 

1320 
1330 
1340 

1350 

1360 

1370 
1380 
1390 
1400 
1410 

1420 
1430 

1440 
1450 
1460 

1470 

1480 

1490 
1500 

1510 

1520 

1530 

1540 
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REI·I •• START SORT 
TP-1:LOWER(1)-1:UPPER(1)-J 
IF TPC-0 THEN 1240 
LB- LOIvER (TP) : UB- UPPER (TP) : TP-TP- 1 
IF UBC-LB THEN 1050 
L-LB: K-UB : TE~IP$-C$ (L) 
IF KC1 THEN 1120 
IF TEMP$ >-C$(K) THEN 1120 
K-K-l : GOTO 1090 
IF KC-L THEN C$(L) - TEMP$:GOTO 1190 
C$(L) - C$(K):L-L+1 
IF L>K THEN 1170 
IF C$(L» - TEMP$ THEN 1170 
L-L+1 :GOTO 1140 
IF K>L THEN C$(K)-C$(L) :K-K-1: 
~GOTO 11 00 

C $ (K) -TE~IP$: L- K 
TP-TP+1 
IF L- LB CUB- L THEN LOIvER(TP)-L+l: 
~UPPER(TP)-UB:UB-L-1:GOTO 1070 

LOWER(TP)-LB : UPPER(TP)-L-1 : LB-L+1 
GOTO 1070 

L-0:0PEN4,4 : FOR K-1 TO J 
X1$-C$(K) : IF X1$-"" THEN 1310 
D$-"" : F-0 : FOR X-I TO LEN(X1$) 
X$-MID$(X1$ , X,l):IF X$-"' " THEN ~ 
~F-F+1 :GOTO 1340 

D$- D$+X$ 
NEXT X 
IF C$(K) C> "" THEN PRINT#4," , 

.., " i D$:C$(K)= "" :L=L+l 
NEXT K: PRINT:PRINT"FOUND "L"ITEMS ": 
~CLOSE4 

J-1 :NEXT I 
END 
IF F-1 AND LEN(D$) C20 THEN 0$-0$+" ~ 
~ " :GOTO 1340 

IF F-2 AND LEN(D$) C32 THEN 0$-0$+" ~ 
~ " :GOTO 1350 

IF F-3 AND LEN(D$) C38 THEN 0$-0$+" ~ 
~" : GOTO 1360 

GOTO 1290 

REM •• INPUT FROf.! ERROR CH ANNEL 

INPUTI 15 , EN , Ef.!$ , ET$ , ES$ : IF EN-0 ~ 
~THEN RETURN 

IFEN-1THEN RETURN 
PRINT li r ERROR #"EN".r."EM$; : IF EN <30 .., 

..,THEN PRINT " ON "ETS " . "ES$ ; 
PRINT "V":END 

BELOW IS THE LIST OF ACCEPTABL 
~E NAI1ES FOR DISKS. THESE ARE ~ 
~MINE . 

PUT YOUR OIVN IN PLACE OF ~ 
~THESE . 

"END " HUST ALI1AYS BE THE LAST ~ 
..,NAf.tE . 

DATA 00 , lA , lB,2A,28 , 3A , 3B,4 A,48 , SA , 
-, SB,6A , 6B,7A,7B,BA , BB , 9A,9B 

DATA 10A , 10B,llA , llB,12A,12B,13A , 
~1 3B ,1 4A , 14B,15A , 15B , 16A,16B , 17A, 
~17B 

DATA 18A , 18B , 19A, 19B , 20A , 20B , 21A , 
..,21B , 22A , 22B,23A , 23B,24A,24B,25A , 
~25B 

DATA 26A , 26B,27A , 27B , 28A , 28B , 29A, 
~29B , 30A , 30B 

DATA END © 
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If you can't get the complete print-out in one

sitting, you can easily continue later from where

you had to stop. Say, for example, you just got the

print-out for the "E" 's, and you had to stop. To

start up again from where you stopped, change the

FOR... TO... statement in line 840 to read FOR

I = 7 TO 27. This will cause the PET to start looking

for the 7th letter in A$, which is an "F".

The Data is stored as C$(l) to C$(K) in the

sort and print routine. After it prints, a letter sort

could be saved as a tape or disk file if you wanted,

using a routine similar to the one in lines 610 to

660.

Beware of the dreaded Garbage Collection

Routine! Because of all the string manipulation,

after this program runs for a while. Garbage

Collection can eat up a LOT of time. If you have a

solution to this problem (No, I don't want to buy a

set of 4.0 ROMs), let me know.

This should make keeping track of all those

hundreds of programs a little easier, and make it

easy to spot unnecessary duplicates that use up

valuable disk space. <§

COMPUTE!
The Resource.

GETS RID OF SAFING ROM

'MX-S1QCBM/PET RAM/ROM:
Allows multi ROM protected programs using the same

socket to be put onto diskette/cassette, no need to insert

protect ROM in socket after initial load, eliminates need

for ROM switch box, write protect in software, decoded

for dual ROM socket usage, 4K expandable to 8K, easy

internal CBM installation: $119.95

'MX-232 CBM/PET TO RS-232C INTERFACE:
Low cost, bidirectional, 50 to 19,200 baud rate, full

modern controls, parity allows for two RS-232C CBM

ports, installs easily inside CBM: $149.95

'SX-232, CBM/PET RS-232C MODEM SOFTWARE:

For above CBM to RS-232C interface and standard

RS-232C modem, works with Source/Micronet/CBM to

disk/CBM to CBM: $49.95

■SX-100IEEE-488/PET MODEM SOFTWARE:
Best 8010 modem software, by 8010 developer, all

features of SX232: $49.95

■MX-200IEEE-488/PET PARITY MODEM/SOFTWARE:
Talk to a host computer requiring parity, all features of

SX232: $399.95

ECX COMPUTER COMPANY

2678 NORTH MAIN ST.#6

WALNUT CREEK, CA 94596

(415)944-9277

PET BITES VIC!
VIC/PET programmers: How would you like to be able to connect all of your PET peripherals, through your PET, to your VIC? Print

VIC programs, save or load on disk, or use a VIC joystick on the PET. Basic programs can call HESCOM subroutines to transfer any

amount of memory in either direction between two VICs, two PETs, or a PET and a VIC.

For example, a3.5K Basic program can be transferred in half a second! Or. you could use an existing PET disassembler to look at

the VIC ROMs by simply changing the input routine to get single bytes via HESCOM. Similarly, three-voice VIC sound can be used

by PET programs. Full handshaking ensures reliability in block transfers; another mode allows real-time sampling of the user port

for applications like two-machine games! Includes 5' cable, machine language software for PET and VIC. demo program, and

documentation. (VIC or 8K PET) S49.95

by Joy Bolokrishnon

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 bigger 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. $12.95

6502 ASSEMBLER PACKAGE: HESBAL, a full-featured

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

(or 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.

$23.95

Human engineered Software

3748 Ingleujood Blvd. Room 11
Los flngeles, California 90066

NEW RELEASES
HESCOUNT by Jerry Bailey. A totally new concept in

debugging! Machine language monitor a ids debugging of any

Basic program by counting the number of times each line is

executed. Pinpoints bottlenecks to help you improve run

times up to 50%. Shows code that was never executed, and

lets you verify that loops and conditional statements are

working as expected. (VIC or 8K PET) $23.95

HESLISTER 2.0 by Cy Shuster. Now 35% faster, reveals

program structure by untangling complicated Basic lines and

indenting IF, FOR..NEXT statements, etc. Inputs from disk;

outputs to screen or printer.(8K PET) $15.95 (includes disk)

GUARANTEED to load or replaced FREE. Order from your

dealer or direct from us. Add $2 postage, Cal. res. - 6% sales

tax. Disk versions - add S3 (disk included).

24 HOUR ORDER LINE (M/C OR VISA)

(213) 398-7259
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If yo u ca n 't get the complete prilll-o ut in o ne 
sitting. you ca n easily continue la te r fro m whe re 
you had to stop . Say, fo r example, yo u just got the 
print-o u t fo r th e "E" 's, and you had to sto p . To 
sta rt up aga in fro m whe re you stop ped , cha nge the 

FO R ... TO .. . stateme lll in line 8 '10 to read FO R 
1= 7 TO 27. T his will ca use th e PET to stan lookin g 
for the 7th lette r in A$, which is a n " F". 

T he Data is stored as C$( I ) to C$( K) in the 
so rt a nd prilll ro utine. Afte r it prints, a lette r so rt 
co uld be saved as a ta pe or disk fil e if you wanted , 
using a ro utine simila r to the o ne in lines 6 10 to 
660. 

Bewa re of th e dread ed Garbage Coll ectio n 
Rou tine! Because o f a ll the strin g manipu latio n , 
a fte r this p rog ram ru ns fo r a whil e, Ga rbage 
Coll ectio n ca n eat up a LOT o f t ime. I f yo u have a 
solutio n to th is proble m (No, I d o n't wan t to bu y a 
set of 4.0 ROMs), le t me know. 

T his sho uld make keeping t rack of a ll those 
hund reds of progra ms a li ttle eas ie r , and make it 
easy to spot unnecessary d u p licates th a t use u p 
valua ble disk space. © 

COMPUTE! 
The Resource. 

RAM-ROM: 
GETS RID OF SAFING ROM 

'MI-910 CBMIPET RAMlROM: 
Allows multi ROM protected programs using the same 
socket to be put onlo diskeHe/casseHe, no need to insert 
protect ROM in socket after initial load, eliminates need 
for ROM swilch box, write protect in software, decoded 
for dual ROM socket usage, 4K expandable to SK, easy 
internal CBM installation: $119.95 

'MI-232 CBMIPET TO RS-232C INTEllfACE: 
Low cost, bidirectional , 50 to 19,200 baud rate. full 
modern controls, parity allows for two RS-232C CBM 
ports. installs easily inside CBM : $149.95 

'SI-232, CBMIPET RS-232C MODEM SOfTWARE: 
For above CBM to RS-232C interlace and standard 
RS-232C modem, works wilh Source/MicronetiCBM to 
diskiCBM to CBM: $49.95 

'SI-l DO IEEE-4881PET MODEM SOfTWARE: 
Best SOlO modem software, by SOlO developer, all 
features of 8X232: $49.95 

'M1-200 IEEE-488IPET PARI" MODEM/SOfTWARE: 
Talk to a host computer requiring parity, all features of 
SX232: 5399.95 

ECX COMPUTER COMPANY 
2678 NORTH MAtN ST.#6 

WALNUT CREEK. CA 94596 
(415)944-9277 

PET BITES VIC! 
VIC/ PET programmers: How would you like to be able to connect all of your PET peri pherals, through your PET, toyourVIC? Print 
VIC programs. save or load on disk. or use a VIC joystick on the PET. Basic programs can ca ll HESCOM subrouti nes to transfer any 
amount of memory in either direction between two VICs, two PETs, or a PET and a VIC. 
For example, a 3.5K BaSic program can be transferred in half a second! Or. you could use an existing PET disassembler to look at 

the VIC ROMs by simply changing the input routine to get single bytes via HESCOM. Simi larly, three-voice VIC sound can be used 
by PET programs. Full handshaking ensures reliabi lity in block trans fers: another mode allows rea l-time sampling of the user port 
for applications like two-machine games! Includes 5' cable, machine language software for PET and VIC, demo program, and 
documentation. (VIC or SK PET) 549.95 

by Jay Balakrishnan 

HESEDIT: c hange 22 lines o f data by merely over­
typing and insert. delete, and even dupl icate l in es­
al l at once! Scrol l fo rward s o r backwa rds by an y 
amount - it's also easy to edi t fi les b igger than your 
memory . Why code a p rogram to m ain tain eac h fil e? 
Use HESEDIT for mai li ng li sts, notes or prepare 
assembler sou rce for HESBAL. All keys repeat. FAST­
wri tten in BAS IC and asse mbler. $12.95 

6502 ASS EMBL ER PACKAGE: H ESBAL, a f ull -featu red 
asse mb ler w ith over 1200 bytes free (SK) & HESEDIT; 
for less ·than 5251 H ESBAL is THE best SK assem bler 
available: it uses only 1 tape o r disk. yet inc lud es 
va riab le symbol sizes, pse udo-opcod es, over 25 e rro r 
messag es and m o re than 70 pages o f documen tat ion. 

Ik 5 
$23.95 

Human Engineered Software 
3748 inglewood Blvd. Room 11 
Los Angeles, California 90066 

NEW RELEASES 
HESCOUNT by Jerry Bailey. A totally new concept in 
debugging! Machine language monitor aids debugging of any 
Basic program by counting the number of times each line is 
executed . Pinpoints bottlenecks to help you improve run 
times up to 50%. Shows code that was never executed. and 
lets you verify that loops and conditional statements are 
working as expected. (VIC or SK PET) 523.95 

HESLISTER 2.0 by Cy Shuster. Now 35% faste r. reveals 
program st ructure by untangling complica ted Basic lines and 
indenting IF. FOR .. NEXT statements, etc. Inputs from disk; 
outputs to screen or printer.(BK PET) 515.95 (inc ludes disk) 

GUARANTEED to load or rep laced FR EE. Order from your 
dealer or direct from us. Add $2 postage, Cal. res. - 6% sales 
tax. Disk versions - add $3 (disk included). 

24 HOUR ORDER LINE (M/ C OR VISA) 

(213) 398-7259 
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All About

LOADing Pet

Cassettes
Louis F. Sander

Pittsburgh, PA

This article, based on long experience and on

material from main sources, summarizes the major

points about PET's L( )A1) command as it applies

to cassette tapes. Disk LOADing is rather different

and is not covered here. If you don't yet have a

disk drive, or if you have any questions about

LOADing from tape, read on.

The Pet Cassette

To understand L( )ADing, it's helpful to understand

what is recorded on the tape itself. Its extremely

useful for you to hear the recorded material, and

you can easily do so by connecting an audio ampli

fier between the lape drive connector's READ and

GND pins. Your CB2 amplifier will do nicely, if

you have one. Here is what you'll find on every

PET tape:

1. Ten seconds of high-pitched leader tone.

Ibis tone prepares PET for LOADing the

program, but mainly it was put there to insure

that the tape's non-niagnelk leader passed by

before anything important was recorded. Only

a second or so of the Lone is required to initiate

a LOAD, so you can often save some time by

winding your lape past most of it before LOAD

ing. Your audio amplifier or an external re

corder will make this step a cinch.

2. A three-second. 192-byte lape header,

consisting of one byte to differentiate program

and data tapes, four bytes telling PET the

starting and ending addresses of the LOAD,

and 187 bytes containing the program name

plus (railing spaces as needed. (Although the

program name can be up lo 187 bytes long,

most are much shorter because only the fust

If) characters print on (be screen when

FOUND, and because 77 characters at most

can be entered as a name in immediate mode.)

All this dala is recorded twice in ihc header

and if sou listen carefully von can bear the

liny gap between the two copies.

3. Two more seconds of leader tone, followed

by ...

4. The program itself, repeated twice, with an

audible gap between I he copies. If the program

is in BASK!, each keyword is recorded as a

one-byte abbreviation, or "token," lo save

space in memory and on the lape. On this pan

ol the tape, each 1 K of program lakes about

18 seconds of playing lime, so a 1 K program

takes about 38 seconds Lo LOAD, including

leader, header, etc.

Many Pet owners like lo use C-10 cassettes,

recording only one or two programs per side, to

save unproductive SEARCHING time. But longer

cassettes can hold any number ol programs, and

PET's ability lo LOAD them selectively by name, in

immediate or program mode, allows very large

and complex programs to be cut into pieces which

even the smallest PET can digest.

The LOAD Command

When executed, LOAD transfers a program from

lape to PET's memory. A LOAD command can be

execuled in immediate mode by typing it in on the

keyboard or by pressing the shifted RUN/STOP

key. LOADing can be clone in program mode by

executing a line containing a LOAD command, or

by POKEing the keyboard buffer. There are im

portant differences in the way PET handles these

four methods of execution, and they will be de

scribed in detail later. Whatever method is used to

execute (he LOAD, if the tape is not positioned al

the start of a programm when the LOAD is at

tempted, PET will ignore what it reads until it

Finds the next program header on the tape.

The format for LOAD is:

LOAD ("program name") (.device number)

The items in parentheses are optional. The devices

number can be either I or 2. indicating a LOAD

from TAPE #1 or TAPE #2. It can also be a nu

meric variable or expression whose value, after

going through the INT function, is either of those

numbers. If it is omitted, TAPE #1 is automatically

selected. If used, the program name can be enclosed

in quotes, or can be specified as a string variable. If

no program name is specified, PET will LOAD the

next program it finds on the selected tape.

If a program name has been specified, PET

will search for that name before LOADing. The

search is on a character-by-character basis, and a

match is made whenever each character in "pro

gram name" is found in the corresponding position

in the name of the FOUND program. This means

that LOAD "CAT" will load CAT, CATNIP,

CATAPULT, or any other program whose name

begins with CAT. Programs such as TOMCAT will

not cause a match, because the letters in CAT will

not be lound in the right positions. Programs like

CA won't match either, because there is nothing to

match with the T.

Ibis method of searching can be useful when

you enter

LOAD "STAR1

because you're not sure if your program is called

STARWARS or STARFIGHTER, but it can some-
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All About 
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CasseHes 
LOUIS F Sonder 
Pittsburgh. PA 
T his article. based Ull lo ng ex perie nce and o n 
maLerial 1"1'0111 lil a II )' sources , SliIII Ill arizes th e 1Tl (~j() r 
points abo ut PET's LOAD conllna nd as it app li es 
to casse tt.e tapes. Disk LOADing is rat he r differe nt 
alld is not covered here. I f yo u d Oll" ye t have a 
disk drive , or if' yo u have any ques tions <tbout 
LOADi ng from tape. read o n. 

The Pet Cassette 
To unde rstand LOADing. it ·s help ful to unde rstand 
what is reco rd ed on th e tape it sd!". It ·s ex tremel y 
use ful for you 1.0 /iNlr (h e recorded male ri al, and 
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that the tape 's no n-mag netic lead e r passed by 
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,,·indil1 g yo ur tape past Ill ost o f it be rore LOA D­
illg. Your alld io alllplificr or all eX lernal rc­
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pro){r '"n l1 a l1l C GIn be up to I il7 hytes lon ){. 
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FOLJ1\'D. and becausc 77 characters at lII ost 
C IIl he elltered as a nallle ill illll lledial e Illode.) 
A ll this dala is record ed t\\'ice illihe head e r 
alld if \'o iliistc il carcrull v vo u (; 111 hear Ih e 
I ill y ga'p hc( \,'CC Il lhe I W(; l:o pics. 

3 . T\\'o lIIore secollds or lead er IOlle. rollo\\'Cd 
hy ... 

4, The proWa "l it self". repc' lI ed twi cc. with all 
a LId i ble g;t P h e l \ 'TC Il I he co pies, I r I he p l'og' l'a II I 

is in BAS IC. each kqword is reco rdecl as a 
one-b yte abbn': \'i:lIioll. or "loke n ," to S:I\'C 

spac.:e ill nl(': l11ory and on Ihe (ape, O llihis part 
o f the tape, each II< u r prog ralll takes abuu t 
18 seconds of pla ying tillie, so a II< program 
takes abo ut 33 seco lld s to LOAD. il1cludil1 g 
leade r , header. e tc. 

i\ l an y PCl uwne rs like 10 li se C- l () caSSCllCS, 
recordin g on l)' onc o r I \\'0 prog ralli s per side. to 
save unproductive SEA RC H I NG tilll e . But lo nge r 
casselles Gill hold all Y number or programs. and 
PET's ab ilit), 10 LOAD the lll sei cClil·e l), bv n ,lI11 e , ill 
illllllediate ur progra m Illode, allows ve ry large 
alld cO lllplex program s 10 he Cllt illlo pieces which 
eve n th e sllla li es t PET Gtn di){es l. 

The LOAD Command 
\,VItCII executcd. LOA 0 I ralls fe rs a progralll fro m 
tape to PET·s lII e lll or),. t\ LOA D co nll '"1d GI n be 
exc<.: lI ted in illllllediate lIlode by t),ping it in Ull th e 
ke yboard ur by press ing th e shift ed R U:-.J /STO P 
ke),. LO ADin g GIn be d o ne in program lIIode by 
excClll ing a lillc (o l1lain ing " l.OA 0 cOlllma nd , or 
by POI<Eing the keyboard blllTc r . T here a rc im ­
portant differe nces in th e wa), PET hand les th esc 
four lII e thods o f execution . a lld th e), will be d e­
scribcd in d e ta ill"ter. Whateve r met hod is used to 
execute th e LOA D, if the tape is not pos itioned at 
thestartofa prog rallllllwhe n th e LOAD isa t­
tempLed, PET will ig no re what it read s ulltil it 
linds th e nex t prog ra m head e r Oil th e tape. 

The I(Jrmat for LOA I) is: 
LOAD ("program name") (,de vice number) 

The ite m s in pa re lllh eses arc o ptional. T he dCI·ices 
lIumbe r ca n be c ithe r I o r 2, indica tin g a LOAD 
from TA PE#I o rTA PE # 2. It GIn also bea nu­
m eric variable or ex pression whose va lue. a fter 
){o ing throug h th e INT fU llc ti o n . is e ithe r "fthose 
lIumbe rs . I f it is omi ttcd . TAPE # I is au toma ticall y 
selected. I f used , th e program name can be e nclosed 
in quo tes . o r ca n be sp ecili ed as a str ing variable. If 
no progral1lna me is speciri ed . PET will LOAD th e 
lI ex t prn){ra m it linds o n th e selected tape. 

If a program na m c /W.I been spec ili ed. PET 
will sea rc h for that nalll e be fore LOA Dillg. The 
search is on a characlcr-by-charaCler basis. and a 
match is m ad e WhC IlCVCI' each charaClcr ill "pro­
gTalll name" is foulld illihecorrcspollding position 
in th e nalllc o rlhc FC) UN D program . T his Illean s 
thatl.OAD "CAT· will load CAT, CAT!,; IP , 
C ATAP U LT, o r a n y o th e r prog ram whosc name 
begi ll s with CAT. Prog-rams such as T O MCAT will 
11 0 1 ca use a matc h . beca use th e IClle rs in CAT will 
not be fo und ill th e ri ght positions, Program s like 
CA \\'on 't match eiLhcr . becau se th ere is nothing [0 
llIatch with the T. 

Th is TII el hoc! o r searchill g- G ill bc use ful \\"hell 
vo u Clll e r 

LOAD "STAR" 
bccause you"rc Ilot sure if your program is call ed 
STA RWARS o r STARFIGHTFR . but it ca n SOIllC-
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ASERT yourself... with CFI's new Database Retrieval System

WHO CAN USE ASERT?

libraries

personnel departments

dating services

schools

employment agencies

accountants

ANY BUSINESS THAT KEEPS RECORDS CAN USE ASERT TO:

Create up to 21 fields per record

Restructure fields at any time

Sort on any field at any time

Use FREE-TEXT area for comments

Create up to 90 searchwords

Search & retrieve on any combination of 90 searchwords

Search with MUST HAVE, MAY NOT HAVE and OPTIONAL operators

Print out hardcopy including labels

Output to any word processor

Compile summary statistics

• Maintain 1900 records per disk with "virtual" 5K record length

ASERT — Aid for Search & Retrieval of Text — $495 complete
For the 8032 CBM and 8050 disk drive — Commodore Approved Software

OTHER CFI SOFTWARE

Federal Income Tax Preparation System*

Personal Tax Calculator*

Emergency Control Program*

VIC Animation Tutorial

'Distributed for CFI under the Commodore label

CFI ... computer solutions, 875 West End Ave., New York, NY 10025

ALL CFI SOFTWARE AVAILABLE

from your local Commodore dealer

or direct from CFI

QUBE'S GOT 'EM!

THE NEW C2N CASETTE PLAYER /

RECORDER FOR YOUR PET / CBM -

NOW WITH RESETTABLE COUNTER!

OUR PRICE

INCLUDES SHIPPING 74
YOUR OLD C2N IS WORTH S1500 —SEND IT IN!

WE'LL BEAT ANY ADVERTISED PRICE ON 4022 PRINTERS

OR 4040 FLOPPY — CALL US LAST

]&©? ORDERS ACCEPTED BY PHONE (716)625-8200

INTERNATIONAL

DEPT, C9

P.O. BOX 151, NO. TON., N.Y. 1412O

Introducing The

FINANCIAL
Diskette Programs lor 16K PETICBM

Financial Programs
The Wizard helps you quickly calculate 12 major types

of Financial Transactions with ease and accuracy.

Created lor businesses and individuals, this DISK

PACKAGE has 9 programs plus instructions. The Wizard

delivers answers on the screen or primer.

CASCADE COMPUTERWARE

Bok 2354 • Enerett. WA 982G3

(206) 355-6121
Dealer inquiries invited J
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times cause PET to load an unwanted program,

such a STARVATION.

The following examples show LOAD's valid

formats and the resulting screen dialogue:

PET LOAD Command Formats

To LOAD From To LOAD From

TAPE#1 TAPE #2* Action

LOAD LOAD "",2 LOAD the next program

found on the tape.

LOAD "WIMP" LOAD "WIMP",2 Search for the program

names WIMP.and LOAD

it when found.

LOAD AS LOAD A$,2 Search for the program with

the same name as AS. and

LOAD it when found.

LOAD ASJ-3 LOAD AS.J-3 Search for AS on TAPE #<j-3)

and LOAD it when found.

•An alternate way of specifying TAPE #1 is to use this format with a I

rep

LOAD Command Screen Dialogue

LOAD "WIMP" This is your command. All else

is PET's response.

PRESS PLAYONTAPE#1

OK

SEARCHING FOR WIMP

FOUND SPACEWARS

FOUND WIM

FOUND

FOUND SPACEWIMP

FOUND WIMPOLESTREET

LOADING

READY.

Shown only if no tape controls

are down when LOAD is executed.

Shown when you press a tape

control.

The tape has started to move.

PET has read the header of a pro

gram namedSPACEWARS.

Not a match with "WIMP." since

fourth character i.s missing.

Ihhik! an unnamed program. No

match.

Not a match, since first character

doesn't match.

A match, since all letters searched

for are in the right place.

WIMPOLESTREET is being

loaded into memory.

The LOAD is complete.

LOADing In Immediate Mode

Pressing the shifted RUN/STOP key in immediate

mode LOADs and automatically RL'Xs the next

program on TAPE # 1; this is probably the most

common method of LOADing PET programs.

LOAD can also be executed in immediate

mode by typing the command onto the screen and

pressing RETURN. Any of the previously illus

trated command formats can be used in this way.

Ill every case, the word LOAD can be abbreviated

by typing an L and a shifted O, (even it the shifted

O puts a graphics character on the screen). Try this

nick if you haven't used ii already — its a good

one. Programs loaded by typing in LOAD or I.

shifted O' do nut auiomaiicalh begin executing

when the LOAD i.s complete. You must type in

RUN (or *R shifted IT), then press RETURN to

stari them.

You can find the names of all programs on a

tape by entering LOAD "XYZ", where XYZ is any

combination of letters not starting the name <>f a

program on the tape. If you do this, PET will search

the tape from beginning to end, showing you the

first 16 characters of the name of each program it

finds along the way.

When a program is LOADed in immediate

mode, all the appropriate prompts and messages

appear on the screen, and the new program com

pletely replaces the old one in memory. On com

pletion of the LOAD, PET performs a CLR, which

initializes all variables except TI and TI$, destroys

all arrays previously set up, and closes all logical

files.

LOADing Under Program Control

There are two ways of having one PET program

LOAD another. The first is to have the original

program POKE a 131 into the keyboard buffer,

then terminate. This is the equivalent of slopping

the first program and pressing shifted RUN/STOP

in immediate mode. In an Original ROM PET this

might be done by:

9150 POKE 527,131 : POKE 525,1 : END

The Upgrade ROM version of this would be:

9150 POKE 623,131 : POKE 158,1 : END

When either of these lines es executed, PET will

immediately LOAD and RUN1 the next program it

finds on TAPE #1. All the appropriate screen

messages will appear, the new program will com

pletely replace the old one in memory, and a CLR

will be performed at the end of the LOAD, just as

though shifted RUN/STOP had been pressed.

The second method of LOAD Ing under pro

gram control is to use the LOAD command, in any

of its previously mentioned formats, in a program

line. For example:

140 LOAD "WIMP" -or- 150 LOAD A$,2

Ibis method has some properties which are at

once useful and troublesome:

1. LOAD in a program line stops execution of

the current program, LOADs the specified

program from wherever it is found on the

tape, and begins executing it at once.

2. It PLAY is already pressed, no messages

appear on the screen to disturb its appearance.

If PLAY has not been pressed, the PRESS

PLAY message, but no others, will appear on

the screen.

3. No CLR is performed after the LOAD, and

the start of variables pointer is not reset, so the

values of all numeric variables in the new

program will be the same as those in the old

one. This process is sometimes called "passing

parameters" from one program to another. As

an example of how it works, if variable KM

had a value ol 4986 in the old program, and

the first line of the new one is 10 PRINT KM,

the number 4986 will be printed on the screen.

Without the passing parameter feature, <>f

course, KM would have an initial value of'0 in
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limes ca use PET to load an un wa nted progra m, 
such a STARV AT ION. 

The fo llowing examples show LO AD's va lid 
fo rm ats a nd the res ulting sc reen dialogue : 

PET LOAD Command Formats 
T o LOADFrom 
TAPE#1 

LOAD 

T o LOAD From 
TAPE#2* 

LOAD ·"'.2 
Actio n 

LOAD the next pro gram 
found on the tape. 

LOAO " WIMP" LOAO ;' WIMP",2 Search for the program 
namcs WIMP, and LOAD 
it when found. 

LO AD AS LOADAS.2 

LOAD AS.]·3 LO ADAS.] ·3 

Searc h for the prog ra m wilh 
the same name as AS, a nd 
LOAD it when found . 
Searc h fo r AS on T APE # U· 3) 
and LO AD it when fOlind. 
I <U·3)<3 

- An alterna te way o f speci fying TAPE # 1 is 10 usc thi s fo rmat wilh a I 

'"P 

LOAD Command Screen Dialogue 
LOAO " WIMP" 

PRESS PLAVON TAPE# I 

OK 

SEARC HI NG FO R WIMP 
FOUN DSPAC EWARS 

fO U NDWIM 

FOUND 

FOU N DSPACEWIMP 

FOUN D WIMPOLESTR£ ET 

LOA DI NG 

R EA DY. 

This is your comm a nd. A'l el se 
is P ET 's respo nse. 

Sho wn o nl y irno ta pecontro) s 
ar e d own when LOAD is execute d. 
S ho wn when yo u press a ta pe 
cont rol. 

T he ta pe has sla Tt ed to mo ve. 
PET has read th e heade r o f a pro ­
gra m named SPACEWARS. 
No t a m atc h with " WIMP;' si n ce 
fo urth c haracte r is miss ing . 
F'ound an unnamed program. No 
matc h . 
N o t a m a tc h , s ince fir s t c harac te r 
d o cs n ' , m a tc h . 
A matc h , s ince alllelle rs searc hed 
fo r are in the right place. 
WIMPO LESTREET is being 
loaded into me m o ry. 
T he LOA D is com p le te. 

LOADing In Immediate Mode 
P.ressi ll g the shifted RUN /ST O P key ill immediate 
Il lode LO ADs all d au tollla tica ll y RUNs thc lleX I 
p rog rall l Oil TA PF. # I : I his is probabl y the III OSI 
COIIIIIlOIl Ill e th od o f LOA Dillg PET prog ra lll s. 

LOA D Gil l a lso he exenlted ill illllll edi a te 
mode by lyp ing th e (0 111111 ;1 11<1 o lllo t.h e screen <ll1 d 
pressi ll g RETU R N. A Ill· of lilC p 'T,·io lt sly i IIlt s­
Lra tc d cOlll ma ll d forma lS e 1l1 be lI sed ill t his wa y. 
III C'T n · GlSC. Ihc \ro rd l.OAD Gil l bc a"hre,·i;lIed 
by ty pil;g a ll L a ll d a sh ifted O. (e 'T Il if the shi hed 
o p u tS ;t g rap hi cs cll; tr ;ICl c r ol1l il e scree ll ). l- r~ ' th is 
[r ic k i r yo u h:l\TIl" II sed it al rc;\(1 y - it 's a good 
o ll e. Programs ]o;l( lcd b~ ' typ ill g' ill LOA D o r ' !. 
shi l'[cd 0' do 110/ a ( lloI11a l ir; d l~ ' begi ll C:"\l'C lil i ll g' 

wh t' ll til e LO {\l) is cO lll p lc [c. Yo u Ill ll st ty pe ill 
RU.\! (or ·R sh ifl c" L'·). Ih cll p rcss RETU R:\ 10 

Sl ; trl th e lll . 

You Gi ll li ll d the IJames oLd I p rogra ms O il a 
tape bv e nl cring l.OAD ··XYr. whe rc XYZ is altV 
co m bination of' leltc rs 1/01 stani ng the na llle ofa 
program on I he lape. If Hlll do Ih is. PET ,,·ill search 

the ta pe from beginn ing to end , showing yo u the 
fi rst 16 cha racte rs o f the name of' eac h program it 
fi nds a lo ng the wa y. 

When a program is LOA Ded in immediate 
mod e. a ll th e approp r ia te prom pts a nd messages 
ap pea r on the sc ree n , a lld the new program cum­
pletely rep laccs thc o ld o ne in me mo ry. On com­
pletio n o f the LOA D. PET pe rfo rms a C LR, which 
initia li zes all va ri ables exce pt T l and T I$. d es troys 
a ll arrays prev io usly se tu p . and closes a ll logica l 
fi les. 

LOADing Under Program Control 
The re are lwo ways of having o ne PET program 
LOA D ano ther. T he first is to have the origi na l 
program PO KE a 13 1 into the keyboa rd bu fler. 
then term ina te. -rhis is the equi va len t of slup ping 
th e first p rogra m a nd p ressing shifted RUN /STO P 
in immedia te mode. In an O rig inal RO~ I PET this 
might be d o ne by: 

9t50 POKE 527,t 3 1 : POKE 525,1 : END 

T he Upg rad e ROM versio n o f this would be: 
9150 POKE623. 131 : POKE t58, 1: END 

When either o f these li nes es execu ted. PET will 
immed iate ly LOAD a nd RUN th e nex t progra m it 
fin d s on TA PE #1 . All th e appro p ria te sc ree n 
messages will appea r , th e new p rogram will COIll ­

ple te ly re place th e o ld o ll e in memo ry, a nd a C LR 
will be pe r ro rm ed 'llthe e nd of th e LOAD, j ust as 
th o ugh sh irted RUN/STO P had been pressed . 

T he second method o f LOA Ding under pro­
g ra m conlro l is to Li se th e LOA D cO lllma nd , in a ll Y 
of its previo usly me ntioned formalS, in a p rogra rn 
line. For exam ple: 

140 LOAD " WIMP" -<>r- 150 LOAD A$,2 

T hi s method has some properti es which a re a l 
o ll ce use ful a nd t ro ublesome: 

1. LOA D in a p l-ogra m line stops exec Ll t io n of 
th e curre ll t progra m . LOA Ds the spec ified 
p rogra m fro m whe rever it is fou nd o n the 
Lape , a nd begins exec lItin g it a t once . 

2. If PLA Y is a lread y pressed . no messagcs 
a p pear on the screen to di sturb its appea ra nce. 
If PLA Y has lIul been pressed , the PRESS 
PLAY message, bu t no othe rs, will ap pea r O il 

the sc reen . 

3 . No C LR is perfo r llled a ftc r the LOAD. al )(1 
th e start of \'a riables poin te r is not reset. so (he 
\';-du es ura ll numeric ,'ariables in th e flew 
p rogram " ,i ll be I he sa lll e as those ill the o ld 
o lle. T hi s p rocess is sOllletim es cal led " passill g' 
pa ram e te rs" fro lll o ne progra m to a no th e r. As 
a n exa m ple or how it works, if \',ariab lc Kl\ 1 
hael a ,·,du c o f -1986 ill Ihe o lel prog ra l1l. 0111(1 
the fi rSi line of the Il ew OIl C is 10 PRINT " ~ l. 
the IlLlm bc r ~98() 'r ill be primed Oil Ihe sc reell. 
\,Vit holl t the pass ill g pa rame ler fea ture. of 
course. Kl\ 1 \\'ould h;l\'e a ll ini tial \';J!u c or 0 ill 
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the new program, and the 0 would be printed

oti the screen.

4. String variables will be passed to the new

program, but only if they have been "operated

on" in the old one. The line:

150 A$ = "KATHLEEN"

will not get KATHLEEN into the new program

unless it has been followed by something like:

155 A$ = A$ + ""

5. User-defined functions will noi be reliably

passed from the old program lo the new one.

6. One program or a whole series of programs

can be loaded in this way, but none of them

can be longer than the program most recently

loaded by one of the other methods, (that is

from immediate mode or by POKEing the

keyboard butter}. This is an absolute require

ment, caused by the fact that the start ofvari

ables pointer is not reset by the program mode

LOAD. Programs violating this restriction may

LOAD all right, but they will not RUN

properly, if they RUN at all. You can set the

pointer yourself to get around the restriction,

if that's your tup of tea.

The above set of properties allows the creative

programmer lo write very large programs ol ap

preciable complexity, and to break them into sub

programs, each of which will Hi into PET's memory.

The first program can fill the screen with graphics

or whatever, make some calculations and, based on

their result, ask PET to LOAD any one of many

oilier programs from either tape drive. Because

the screen messages arc suppressed, the PET oper

ator will not see the LOAD taking place. Nor will

he have to lake action to RUN the new program.

And, because numeric and siring parameters can

be passed from one program lo the next, the second

program can work on input, or results, from the

fust, and on ad infinitum. The only price for this

flexibilit) is the length restriction mentioned above,

and the (act that strings need to be operated on in

order to be passed from program to program.

Machine Language

1 he material in this article applies m lull only

when you are LOADing programs written in

BASIC. PET handles machine language programs

(MLP) somewhat differently, and a discussion of

the dilferences is beyond our scope al this time.

Suffice it to say thai the LOAD formats and LOAD

execution methods we've described lure will load

MLPs into PET's memor\. but afterwards things

begin to dif ler. MLPs are never automatically

RUN b\ a LOAD command. And the Status of

memory pointers and other programs afterwards

is likely Lo be quite different from what is seen with

BASIC.

The machine language programmer is well-

INTERACTIVE GRAPHICS/GAME LANGUAGE

FOR THE PET/CBM

VIGIL is an exciting new interactive language 'or your

PETICBM micro VIGIL - Video Interactive Game

Interpretive Language ■ is an easy lo learn graphics and
game language that lets you quickly create interactive

applications

• Mote than 60 powerful commands permit you to easily manipulale graphics

figures on the screen

• Double density graphics give you 80 X 50 ploi positions on your an column

PET'CBM

• Large number display capaOiliiy. access lo two e^ent timers and tone generation

(il you have eit speaker)

• Load ana save your VIGIL programs to cassette or disketle

• Nine interactive programs demonstrate the power of VIGIL Breakout.

SoaceWar, Ann Aircraft. UFO. SpaceBattle. Condensation. Maze Kaleidoscope

& Fortune

• Comprehensive user's manual wilti complete listings ol

encloseo proo'arns

VIGIL comes on cassette, or diskette ready to run on any 40 column

PET/CBM micro with at least 8K Ol memory Speciiy ROM-set

when ordering 6502 listing oi the VIGIL Interpreter

available separably. us S Canada Foreign

VIGIL FOR PeUCBM on Cassette or Diskette (*/9 programs) . 135 %a0
VIGIL Users Mannuai (refundable with soltware) SID J12

VIGIL Interpreier listing (6502 Assembly language) $25 130

PET MACHINE LANGUAGE GUIDE ! SB 110

ABACUS SOFTWARE
P.O. Box 7211

iiiii
ZZIZI

iSEli Grand Rapids. Michigan 49510

(616)241-5510

Prices include postage Michigan residents include a% sales ta< Orders must be

prepaiO or via bankca.d (Mastercard. VISA. Eurocard. Access, etc ) Include card

number and e«piralion dale.
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PET a APPLE II USERS

Tiny Pascal

Plu« +

GRAPHICS

The TINY Pascal System turns your APPLE II or PET micro inro«!6-bll P-machlne

You loo can learn the language lhat 19 slated lo become the successor 10 BASIC.

TINY Pascal otters lha following:

' LINE EDITOR to create, modlty an) maintain icurct

1 COMPILER lo produce P-code, lha Humbly langiuige ol the P-mechlne

■ INTERPRETER to execute tha compiled P-code (has TRACE)

• Structured programmed con.iructi CASE-OF-ELSE. WHILE-DO, i F T1 ■ in

ELSE. REPEATUNTIL, FOR-TOIDOWNTO-DO. BEOIN-END. MEW. CONST.

VAR ARRAY

Our now TINY Pascal PLUS- provides graphics and other builtin functions-

GRAPHICS. PLOT. POINT, TEXT. INKEY. ABS AND SOR. Tho PET version sup

ports double dsnsily planing on 40 column screen giving SO 1 50 plot positions

Trie APPLE II version supports LORES and for ROM APPLESOFT owners tha

HIRES graphics plus other failures wittr COLOR. HGRAPHIC5. HCOLOR,
HPLOT. PDL and TONE. For those who do not require graphics capabilities you

may still o'dei our original Tiny Pascal package

PET BASIC 4.0 version also available

TINY Pascal PLUS i GRAPHICS VERSION-

PET 32K NEW Roms cassette 155

PET32K NEW Roms disketle 150

APPLEII32KJ48KwfOOS3 2or3.3.. 150

TINY Pascal NON-GRAPHICS VERSIONS-

PET 16W32K NEW Roms cassette 140

PET 16K/32K NEW Roma diskette 135
APPLE II w/ROM Applesoft 32K w/DOS 135

APPLE II *(RAM Applesoft 4BK w/DOS 135

USERS Marual{relundablewith software order) 110

6502 Assemeiy Listing ot INTERPRETER-graphics 125

65O2.As58rnbiy Listing ol INTERPRETER non graphics 120

ABACUS SOFTWARE

PO. Box 7211

Grand Rapids, Michigan 49510

(616)241-5510
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the ne w program, alld th e 0 wo uld be printed 
on the screen. 

COMPUTE! 

4. String variables will be passed to th e new 
prog ram , but on ly if th ey ha ve bec n "o pe rated 
on" in t he o ld o ne. The line: 

150 A$="KATHLEEN" 

will 110 / get KA TH LEE N into t hc new program 
unlcss iL has been followed by some lhing like: 

155 A$=A$+"" 

5. Use r-defin ed fun cLions will not be reliabl y 
passed frolll the old program to th e lI ew o ne . 

6. One program or a whole se ries of programs 
ca n be loaded in thi s way, bU L no ne o f the m 
ca n be longer than th e prog ram most rece nLi y 
loaded by o ne of the uLh e r m eLh ud s, (that is 
from immediate mode o r by POKEing Lh e 
key board bufler). T hi s is an abso lutc require­
me nt , caused by the faCl that th e stan of vari­
abl es po inte r is not rese t by th e prog ram Illode 
LOA D. Prog ra ms violatin g thi s res triClion nl <.t)' 

LOAD a ll righL, bUL Lhe y will no L R UN 
prope rl y, if the y R UN aL all. Vou ca n set Lhe 
pointer yo urself to get around the restriction. 
if t ha t's you r c up of Lea . 

T h e abovc se t o f prope rti cs a llows t he crea ti,·c 
pn)g r;lll1rner to write very la rge prog rams o f a p­
prec iab le complex ity , and to brea k th e m in to s ub­
programs. eac h o f\\'hich \\'ill fit int o PET's memo,")' . 
' ('h e lirst p rogram can fill the sc rccn with g raphi cs 
or what eve r . make some cakulat io ns and, based un 
Ih e ir res ulL, ask PET to LOAD a n yo ne o f many 
o th e r programs from e ithe r tape d ri ve. Becau se 
th c sc rcc n Ill essages Clrc s upprcssed. th e PfToper­
:lIor willno l sec the LOAD t:l kin g place. Nor wi ll 
lI e ha\'(.: to tak c act ion to RUN th c II CW prog ralll. 
Alld . bcc ili se llulll c ri c :tlld strin g' paralll c tc rs ca n 
bc passed from OIl C progra m to I he Il ext, the seco lld 
p rogram GI ll wo rk Oil inpul. or rcs ults. fro lll th e 
first. a lld O il ad infini tum. T lt e O il I), p ri ce fo r this 
flexih ilit y is lhe Iellgth res lri cl iolllllClltioIlCd ahon.: . 
alld tlt c fact tha t strings Il eed to be o pcra tcd on in 
orde r to be passed fro l11 program to prograill. 

Machine Language 
The IIl aler ial in this a rti cle appli es in full olil y 
\,'he ll ~ ' ()1I arc l.OA Ding· prog ra m s \\Ti tl c ll ill 
B,\ S IC. PET handles mac h inc lan guage p rog rams 
( ~ Il.l' ) so m cw hat diffc relill y. anel a disc uss io ll o f 
tlt e dillerc ll ccs is beyo lld ollr scope al tlti s tilli e. 
SlIrIic(: il III " " · Ihalth " LO /\D fo rillats a lld L.O A D 
l'xec liti o ll Illcthods \\,c\·c d csc ribed herc \\' ill ioad 
r..II .Ps jllto PET's lll e lll() r~ · .lJ lIt aftcn\'arc!s thin gs 
hegill to diller . .\ILPs a rc ll e\'C r ;Illioma tica ll y 
R L:,\ I,,· a l.OA D comm:lIId. t\ lIri lhcSI'" l1 S ()f 
111C l ll()r~ ' point c rs and ot he r prog ralll s a l'tl.' r wards 
is likely to he quit c difTere ll1 frol1l ,\' ilat is scc n \\·jth 
1\ .-\SIC. 

Tlte mac hill c 1;1Ilg' 1I ;1 ,~' t' progT<llll llll'r is well-

INTERACTIVE GRAPHICSJGAME LANGUAGE 

FOR THE PET/CBM 
VIGIL Is an e~clllng new inleract i ve langu.ge 101 ~ OUI 
PET I CBM micro . VIGIL Viaeo Interacllve G Cl me 
Intelpretive Language is an easy to lealn glaphics and 
game l anguage that lets you quick l y cle at I! intelactive 
applications. 

More than 60 powerful commands permit you to easily marllpulale graphics 
'"gures on the sCleen 

Double aenSlty graprl;cs g.ve you 80 X 50 plot posi tions on your 40 column 
PET ICBM 

Lalge numbel a.splay capabili ty . access to tWO evenll imers and l one general Ion 
Iii you have ed speake .. 

Loaa ano $ave youl VIGIL plograms to cassette or a i skette 

Nine in teractive ploglams demonstlate Ille power 01 VIGIL · Breakout, 
SpaceWar, AntiAi rClalt . UFO . SpaceBatt1e. Concentlalion. Mue. K;ale.doscope 
& For tune 

Complehen sive usel ' s manual w i th comple te IIsllng$ 01 
enclosea plogrems 

VIGIL comes on casselle. 01 diskette leaoy 10 run on any 40 column 
PET/Ca M miClo w.tll at teast 81< 01 memory Spec ify RO M·set 
.... hen aIde ling 6502 I.,ting 01 the VIGIL Interpletel 
availaole ,eperalely. US & Canada 

VIGIL FOR PetlCBM on c.sseue 01 Qiskette (wl9pIPgrams) . $35 
VIGIL Usel 's MannLlallrelLlndable wi th soltware) $10 
VIGIL lnterpreler liSt ing (6502 Assembly language).. $25 
PET M ACHINE LANGUAGE GUIOE . . sa . 

liill'ilil!lil ABACUSSOFnNARE IlUliliIIll ~~n~O~a~1J~ . Michigan 49510 
(616)241 .5510 

P"ces ;ncluoe oostage. MrChigan res.dents incillae 4% sales tax OldelS must be 
plepaia 01 vr, oank.;a ld (MaSlercara. VISA. EUlocald. Access. etc.) Inctude card 
number and uplrat .on dale. 
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PET l APPLE II USERS 

TINY PASCAL 
Plu •• 

QRAPHICS ~ 
The TINY PueaJ Sy' l em tum, rouf APPLE II 01 PET micro InlO. 1$.(111 P .... ec:hln • • 
You 100 eM I.am In. langu~e 1 .... 115 sl.ted to become II'Itt l ucc.nor 10 BASIC. 
TINY Pasc.1 ofl.rl lh. 101l0 .. lng: 

• LINE EDrTOR 10 crwe" . modlty .nd malntal" o.ource 
• COMPILER to prucluc, P<oCI. , 11M .... mbly .. ngaulIQ<I 01 11M P.mec:hlne 
, INTERPRETER 10 uec:ut. the complied P..::ode (hilI TRACE) 
, SlrucluA>C! ptogrammed conIINe": CASE.QF·ELSE. WHILE·DO, IF.THEN. 

ELSE. REPEAT·UNTll . FOR·TOJDOWNTO·OQ, IIEQtH·END. MEM, CONST. 
VAR ARRAY 

Our n . .... TINY PlSc.1 PLUS· Drovld.t grJ.Phlcs Md oth.r bulll in functions: 
GRAPHICS. PLOT. POINT, TEXT. INKEV. ASS AND SOR. The PET ver.lon tUII­
port. double oen,lIy Dlolllng on.a column $Clten glv,ng eo. SoIl DIOI po. III011s 
The APPLE II ver,.on ,uDport. lORES ano to. ROt.! APPLESOFT Own". Ih, 
HIRES <;IlIphlCS Diu. olh., Inlu,ts .... I\h: COLOR. HGRAPHICS. HCOLOR. 
HPLOT. POL MO TONE. For IhON .... hO 00 nOI require graphics CIIj)IIblh l ln . you 
m.y Slll i OIdtl our Of I<;l ln. 1 TIny Pucal D,c~lge . 

PET 8ASIC • . 0 version alSO avaHab" 
TINY PnCIII PLUS . QRAPHICS VERSION· 
PET 32K NEW Roml casse tte ....... ............ . ..... S65 
PET 32K NEW Roms ols~elle.. . .. ... .... ..... s.5O 
APPLE II 32.<J..aK .... ,OOS 3.2 or 3.3... . ............. . s.5O 

TINY P .. CIII HON.QRAPHICS VERSIONS. 
PET t6K132K NEW Roms c.n. tt t .. . . ••...•..• $.01.0 
PET 16K1l2K NEW Rom. oll~ene ..................... $35 
APPLE II wlRO'" ADplesolt l2K .. IOOS. . . . .• $35 
APPLE II .... IRA t.! Appllllol t..aK .. IOOS ....... .... ... .. . m 

USER's t.!anull (r.'unOabl . .... Ilh sch .... al. oroell. . ..... $10 
6502 Ass.mbly Li,Ung 01 INTERPRETERilllphlcs. . S25 
65<l2Auernbly Llsl11'g oIINTERPRETER'rlQfI graphIC • . S20 

·"'I _ _ "~I _ c.o._ ........... _ .. _ .... __ ... 
::=':-::;O;::;;'-ci'=---' _ ... ..... - , .. ...-. .. 

P.O. Box 7211 

. . • . ' 

~Iiliimm ABACUS SOFnNARE 
Grand Rapids, Michigan 49510 
(616)241.5510 
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equipped to delve into these matters on his own

and, if he pays careful attention to PET*s memory

pointers, he's likely to be able to gel LOAD to do

anything he wants.

LOAD Errors And Other Problems

During a LOAD, PET compares the two copies of

the program on the tape. If, for some reason, it

finds them different, it tries to decide which copy is

correct, and it is often able to do so. But sometimes

PET can't correct tile errors, and in these cases

you'll get a ?LOAD KRROR message. Other times,

PET will find and print the program name, hut will

not LOAD the program. Or it may miss the program

name altogether and merrily keep SEARCHING

to the end of the tape.

When any of these things happen, you should

rewind your tape and try again. If things don't

work properly the second time, you should take

corrective action. Clean and demagnetize your

tape head, as described in COMPUTE! #10 ("Getting

the Most From Your PET Cassette Deck," page 42)

and elsewhere in the PET literature. If this doesn't

correct the problem, try LOADing the program

several times. If you are at last successful, make

sure the program runs properly, SAVE it on a

fresh tape, and consider discarding the first copy.

Usually the combination of cleaning/demag

netizing/new program copy will cure any persistent

LOADing difficulties. If not, you, and perhaps

your service dealer, will have to look further.

Along these lines, it's impossible to over em

phasize the value of listeningto your LOADs, since

most error situations can be easily heard on the

tape. Without trying, I have developed the ability

to hear most bad loads, and you can do it, too. The

ear is an amazingly sensitive organ, even to digital

input. Advanced PET trouble-shooters can also

make use of the STATUS word, and of PEEKing

tape error locations.

A word on head alignment is in order here. If

you consistently have trouble LOADing tapes

created on other PE Is, it is likely that your tape

deck's read/write head, or the one on the other

PET, is out of alignment. COMPUTE! #8, contains

some good instructions on correcting this problem.

("Delecting Loading Problems and Correcting

Alignment on your PET," page 1 14). Incidentally,

head misalignment is very easy to detect by ear. ©

COMPUTE!

The Resource

PET/CBM SOFTWARE SALE

Joystick Interface Kit! $13

Connector + semiconductors to

connect two Atari joysticks to your

Pet. 8-page instruction booklet.

Some soldering required.

SPECIAL!
Interface kit

half price

with S25

software purchase.

JOYSTICK SOFTWARE
For 40 col. Pel/CBM 8K or more. With CB2 sound

NEW BOWLING Most comprehensive simulation 14.95

NEW COOL FOR CATS 9.95

GALACTITARGET arcade game 9.95

SPACE RACE /irrade game 9.95

NEW COSMIC BLASTER arcade game 9.95

THIEF + BLOCKADE two games 9.95

NEW TOKER smoking game 7.95

CARD SHARX |nojoystick) 7.95

PROGRAMMATICS INT'L

71 Sargent Ave.

Providence, Rl 02906

Dealer inquiries invited. Rl add 6% tax.

MATHEMATICS, BASIC SKILLS

EXPLICITLY PRODUCED EXERCISES IN ARITHMETIC

For use with 'PET/2040 Disk Drive/2022 or 2023 Printer

Computer programs designed for use by the classroom teacher as a primary

source of exercises in mathematics, basic skills. Through simple question and

answer, and with the use of only one computer system, a teacher may satisfy

all individualized, in-class and homework requirements for drill in arithe-

metic. Students work directly upon exercise sheets. Difficulty level is easily

adjustable. Answers are always provided. 23 programs included, covering

integers, decimals, fractions, percent and much more.

ON DISK $99.99

ALGEBRA

EXPLICITLY PRODUCED EXERCISES IN ALGEBRA

Sixteen programs in linear and fractional equations, simultaneous equations,

quadratics, signed and complex number arithmetic.

ON DISK $99.99

(Arizona residents, please add 4% sales tax.)

Please add SI .50 for postage and handling.

T AIDE SOFTWARE COMPANY

P.O. BOX 65

EL MIRAGE, ARIZONA 85335

- Inquiries Invited -

•PET 111 tridfmirii ot Commodore Buiinec Machino. Me.
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equipped to de lve in to these malle rs o n his ow n 
and , if he pa ys ca re ful alte m io n to PET's memory 
po i m e l'S, he 's likel y to be able to ge t LOA D to do 
a n ything he wa n ts. 

LOAD Errors And Other Problems 
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input. Ad va nced PET troubleshoote rs can a lso 
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ta pe error loca tions. 
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deck's read/write head , or the one on the oth e r 
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head misalig llment is 7.11' 1)' easy to d e t.ect by ear. © 
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The SM-KIT is a collection of machine language firmware programming and tesl aids for

BASIC programmers. SM-KIT is a 4K ROM (twice the normal capacity) which you

simply insert in a single ROM socket on any BASIC 4 CBM/PET-either 80 column or40

column Includes both programming aids and disk handling commands.

ERROR DETECTION, the SM-KIT automatically indicates the erroneous line and

statement for any 8ASIC program error.

LINE NUMBERING the SM-KIT automatically numbers BASIC statements until you

lurn the function off.

SCREEN OUTPUT the commands FIND, DUMP. TRACE and DIRECTORVdisplay on

[he CRT while you hold the RETURN key (display pauses when the key is released).

Conlinuous output is selected with shift-lock.

OUTPUT CONTROL to DISK or PRINTER in addition to displaying on [he CRT. you can

direct output to either disk or printer.

HARDCOPY. allows screen displays to be either printed or stored on disk.

FIND, searches all or any part of a program for text or command strings or variable

names. Either exact search or wild card search supported.

RENUMBER Ihe SM-KIT can renumber all or any pan of a program The selective

renumbering allows you to move blocks of code within your program

VARIABLE DUMP displays the contents of floating point, integer, and string variables

(both simple and array) Can display all variables or any selected variables.

TRACE SM-KIT can trace program execution either continuously or step by step

starting with any line number. Selected program variables can be displayed while

tracing

DISK COMMANDS as in DOS Support (Universal Wedge), the "shorthand" versions of

disk commands may be used for displaying disk directory, initializing, copying.

scratching files, load and run. etc.

LOAD SM-KIT can load all or part of BASIC or machine language programs. It can

append to a program in memory, overwrite any part of a program, load starting with any

absolute memory location, and load without changing variable pointers.

MERGE, allows merging all or any pad of a program on disk with a program m memory

SAVE and VERIFY SM-KIT provides one step program save and verification. It also

allows you to save any part of a program, or any address range.

SM-KIT
for Commodore Computers

A Programming Productivity Tool

ONLY

$40

A 4K ROM with both

programming and disk

handling aids.

Developed by (and available in Europe from) SM Softwareverbund-Microcomputer GmbH, Scherbaumstrasse 29, 8000 Munchen 83, Germany

252 Bethlehem Pike

Colmar. PA 18915 215-822-7727
a n

A D

WRITE FOR CATALOG.
Ada S1 25 per order lot srnpoing We pay balance ot UPS surface Cbarges

on all prepaid «<Jers Prices lisied are on cash discmint Basis Regular

prices short! ly higher

JUST PLUG IT IN
• No soldering • No messy wires

SOFTWARE

SELECTABLE
1. Software select one of two

operating systems.

(BASIC 2.0/BASIC4.0)

2. Software select utility ROMs

at conflicting addresses.

$12500
(U.S.)

($150.00 Canadian)

Add $3.00 shipping to all

points outside Canada.

«* Master Charge and •—■■

■c VISA accepted. ^^™

BflTTERlES

iflCLLIDED

For 24 Pin ROM Machines Only.

Village by the Grange
71 McCaul Street

Toronto, Ontario
Canada M5T 2X1

(416)596-1405

The SM·KIT is a colleclionof machine language firmware programming and test aids f{)( 
BASfC programmers. SM·KIT IS a 4K ROM (twice the normal capacity) which you 
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names. Either exact search or wild card search supported. 
RENUMBER the SM· KIT can renumber all or any part of a program. The selective 
renumbering allows you 10 move blocks of code within your program. 
VARIABLE DUMP. displays the contents 01 floatmg pomt. Inleger, and string variables 
(both simple and array) Can display all van abIes or any selected van abies. 
TRACE SM-KIT can trace program execution fllher continuously or step by step 
starting With any flOe number. Selected program variables can be displayed while 
tracing. 
DISK COMMANDS. as In DOS Support (Universal Wedge), the "shorthand" verSlOflsof 
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scratching files, load and fun, etc. 
LOAD. SM-KIT can load all or part of BASIC or machine language programs. It can 
append to a program in memory, overwrite any part ol a program, load starting With any 
absolu te memory locatioo, and load withoot changing variable pointers. 
MERGE allows merging all or any part of a program on disk with a program In memo"!. 
SAVE and VERIFY SM-KIT prOVIdeS one step program save aoo verlflcallon. It also 
allows you to save any pari of a program, or any address range. 
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Graph Plotting

Routine
Claud Cleeton

Bellevue, WA

A routine for printing graphs is given in the

accompanying listing. I use it in my Stock Market

Series <>l programs written for PE I. Ii will run on

all PETs whether old or new ROM's and tin-.SO

column CBM. The program is in BASIC and is

oriented in the normal manner rather than rotated

90 degrees as in some other graphical programs.

Several equations may be individually plotted and

superimposed, a very use In I feature for some

applications. For example in one ofmy stock option

programs a plot of normal values, as a function of

the underlying stock price, for various strategies,

allows comparison of different options in a class

(such as different times to expiration). Again, in a

program for the analysis of a time series of prices,

three equations are found representing the long-

term trend, the major cycle, and tin- nexl shorter

cycle. The three curves are plotted superimposed,

to compare tiie effect each has on the projected

sum. The listing gives the plotting routine, in

cluding draw ing and labeling of the coordinates

and. as an illustration, a sine and cosine wave are

plotted.

In the listing, "clr" is the clear screen character

and "home" is cursor home. Lines 30-1)0 determine

whether the machine is one of40 columns or the

SO column CBM. If using a 40 column machine

only, PV, which is used as a multiplier to match the

'25 by SO screen, may be deleted. Screen memory

locations stait at 32768 (the upper left corner).

The 40 column machines end at 337(i7 (the lower

right position) and the 80 column machine ends at

:Vl7(i7. Line 9000 asks for a PRINT RATIO, R,
which is multiplied by the ordinale values of the

curve being plotted in order to adjust to die display

area. The units of ordinale values are given in

terms of M, the reciprocal of R.

The horizontal coordinate is drawn by lines

9010-9060 by POKING minus signs into a horizon

tal line starling at :V2768 + 920*l>Y +4. oi :W>92
for the 10 column machine. However, every fifth

position is marked with a plus sign by line 9050.

This location is two lines up from I he bottom ol the

screen and five positions to the righi where the

vertical axis will starl to allow lor ordinale values lo

be printed to its left. Line 9065 homes the cursor

and 9070 moves the cursor down in Lhc first line

below the line just drawn for printing ol ihe coor

dinate values by line 9100.

Lines 9200-9250 draws the vertical coordinate

as a series of colons marked with a plus sign at

ever) fifth position. Lines 9300-9305 POKES in

the ordinate values to die left of the axis. Lines

9300-9320 prints -10M. lines 9325-9335 prints

-5M, line 9340 is zero and 9345-9350 prints 5M.

Line 95 10 prints the values of a sine- function as an

* and 9520 the cosine function as a + .

50 PRINT "fi"

60 PV=PEEK(50003)

70 if pv=160 THEN 90

80 PV=l:G0T0 9000

90 PV=2

9000 INPUT "PRINT RATIO R=n;R:M=l/R

9005 PRINT,,"M=";M

9010 FOR 1=4 TO 35*PV STEP PV

9020 FOR J=PV TO 4*PV STEP PV

9030 POKE 32768+920*PV+I+J,45

9040 NEXT J

9050 POKE 32768+920*PV+I,43

9060 NEXT I

9065 PRINT "h"

9070 PRINT n1Ht+t+++t^+++Wt+++W
9100 PRINT TAB(3);0;TAB(12*PV);10;TAB(22

-.*PV) ;20;TAB(32*PV) ;30;"X";

9200 FOR 1=0 TO 20 STEP 5

9210 FOR J=l TO 4

9220 POKE 32772+920*PV-40*(I+J)*PV,58

9230 NEXT J

9240 POKE 32772+920*PV-40*PV*I,43

9250 NEXT I

9300 POKE 32768+920*PV,45

9305 POKE 32769+920*PV,49

9310 POKE 32770+920*PV,48

9320 POKE 32771+920*PV,13

9325 POKE 32769+720*PV,45

9330 POKE 32770+720*PV,53

9335 POKE 32771+720*PV,13

9340 POKE 32771+520*PV,48

9345 POKE 32770+320*PV,53

9350 POKE 32771+320*PV,13

9500 FOR X=0 TO 35

9510 POKE 32772+520*PV-INT((10*SIN(X*2* ■
-.<ttV36))*R+.5)*40*PV+X*PVf42

9520 POKE 32772+520*PV-INT((10*COS(X*2* ■

-.Tt/36))*R+.5)*40*PV+X*PV,42

9530 NEXT X ©

TOLL FREE
Subscription

Order Line

800-227-1617
In CA 800-772-3545

Piease ask for Extension 401.
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Graph PloHing 
Routine 
Cloud Cleeton 
Bellevue, WA 
A rOlltin e for p rin tin g gnlphs is gi \'e n in th e 
accolll pan yin g li sLin g . I usc iL in Ill y Stock Marke L 
Se ri es of programs \\Tiu C Il fo r pF.-r . I t wil l run 0 11 

"ll PET's wh e Lher o ld o r new ROM's a nd th e 80 
colulll n CB~ I. The prog ralll is in BASIC a nd is 
o ri e nt ed in t he l10rmallllanner rath e r thall rotated 
90 deg rees as in some otil e r g raphi ca l p rograms. 
Seve ral equa t io ll s Illa ), be indi vidua ll y plotted alld 
supe r imposed . a ve ry lI se ful fea ture for some 
app lications. For exampl e in o nc of rn r s tuck opti on 
prog rams a plOl of norm al \ ·~t1L1 es, as a fUll cti o ll o r 
t he und e rl yi llg s tock p ri ce , fu r va rio ll s s trategies , 
a llows comparisoll of difTc r c ll l optio lls ill a class 
(s uch as ciiffcrenllilllcs to ex pi ra tion ). Agai n , in (l 

program for the anal ysis of a t im e seri es of prices, 
threc cq uations li r e rou ll d rep rese ntin g th e lo ng­
lerllllfc nd , th e 1Tl : ~jor cycle , and th e nex t short c r 
cycle. T h e three curves are ploLLed su pe ri lllposed , 
to compare th e efTect each has un t h e proj ected 
S UIll . The li sLin g g ives t h e plotting rouL in e , in­
cluding dra\\' in g a nd labelin g of th e coordina tes 
(lnd , as ;-In illu s tra ti o ll . a s in c and cos in e \\';I VC a rc 
p lo tte d . 

In th e lis t i ll g-. "ell''' is Ih e c lear S(TL'L' II cha rac ter 
and " ho nH.':" is cursor hOlll e. Lines :J()-90 d etermin c 
wh e ther th e machine is on e 01' 40 COltll.n lS or th e 
80 colu mn C B M. I r usi ng a " 0 co lumn Illac h in e 
Dill y, PV, which is II sed as a multiplier to Illat ch t he 
~.5 by 80 screen , m a y be del e Led. Sc ree n m e n. or)' 
loca tion s sLa rt aL 32768 (th e upper le I'L corne r ). 
T h e 40 co lu llln mac h ines e nd a L 33 7()7 (Lh e lowe l' 
ri g ht pos itio n ) an d th c SO colullln lIl achill c e nd s at 
3'1767. I.in e 9000 asks li ll''' PRI NT RATIO , R. 
w hi ch is Illlliliplied by th c ordillate \';!lues of' th e 
curve bc ing plo l.l.cd in o rci e l- to adjust to the di spla y 
a rea, T he unit s of ordinal e va lu cs arc g i\'CIl ill 
t C rlll S of M. t hc rcci procal of' R. 

Th e hori zo ntal coordin a te is draw ll by lill cs 
lllJ I IJ -( IIJ()IJ I)y PO KI NC I'll ill u s s ig ns into a horiwn­
L,d Ii ne sLart i Il g aL :1~768 + '120'" I'V + 4, or 'n (i(l~ 

ro r Ih c 4 () column machin c. H owcve r , evc r y fifth 
pos itiotl is marked with a plus s ig n 11 )' lill c ~) () :) () " 

This location is two lill cs lip I"rolll th c hllll0l11 of" t li l' 
SlTeCIl alld fi vc positioll s 10 til e rig"llI \\'hcn't hc 
vc rtical ;1)": is will s tart to a llo \\' f"or o rdinal e valu cs to 
he prinl ed to it s tert. Lin c ~)(}(j :j hOll1 es til e c ursor 
alld ~ I0 7() IIiOVes til e cursor do \\' 11 10 thc lirs l lill c 
belo w II 1C.: I i Il l' .i li s t d r<l \\' II /"0 r pri lit i 11 g () f" I he coor­
dillaL e valll cs il), lill e (I I 00 . 

I .ill t's ~ )~()() -~ ) ~ :J () dra ws th e ve rtical c()ordill:ll c 

as a se ries o f" colons marked \fit h a p lu s sig ll ;11 
cve r y Ii rt h posit iOll . Li ll es 9 ~ ()0 -93 0 :) 1'0 K ES ill 
I he onli 11 ;II.c \'Zll ues to t he le ft of the axis, Lines 
9300-9320 prims - 10M . lin cs 932';-933:; prilll s 
-5 ~ 1. lin e 93~0 is ze ro a n d 93~5 -9350 prinL s 5~ 1. 
Line951 0 pr i'H s th e \';t!ucsora sin e fUl1ct ioll ; Is a ll 

::: a nd 9;j20 th e cos ill e fUllctioll as a + . 

50 PRINT "fin 
60 PV=PEEK(50003) 
70 IF PV=160 THEN 90 
80 PV=l:GOTO 9000 
90 PV=2 
9000 INPUT "PRINT RATIO R=";R:M=l / R 
9005 PRINT,,"M=";M 
9010 FOR I=4 TO 35*PV STEP PV 
9020 FOR J=PV TO 4*PV STEP PV 
9030 POKE 32768+920*PV+I+J,45 
9040 NEXT J 
9050 POKE 32768+920*PV+I,43 
9060 NEXT I 
9065 PRINT "h" 
9070 PRINT "tttttttttttttttttttttt" 
9100 PRINT TAB(3);0;TAB(12*PV);10;TAB(22 

,*PV);20;TAB(32*PV);30;"X"; 
9200 FOR I=0 TO 20 STEP 5 
9210 FOR J=l TO 4 
9220 POKE 32772+920*PV-40*(I+J)*PV,58 
9230 NEXT J 
9240 POKE 32772+920*PV-40*PV*I,43 
9250 NEXT I 
9300 POKE 32768+920*PV,45 
9305 POKE 32769+920*PV,49 
9310 POKE 32770+920*PV,48 
9320 POKE 32771+920*PV,13 
9325 POKE 32769+720*PV,45 
9330 POKE 32770+720*PV,53 
9335 POKE 32771+720*PV,13 
9340 POKE 32771+520*PV,48 
9345 POKE 32770+320*PV,53 
9350 POKE 32771+320*PV,13 
9500 FOR X=0 TO 35 
9510 POKE 32772+520*PV-INT((10*SIN(X*2* , 

,~/36»*R+.5)*40*PV+X*PV,42 
9520 POKE 32772+520*PV-INT((10*COS(X*2* , 

, 'tY /36) ) *R+. 5) * 40 *PV+X*PV, 42 
9530 NEXT X © 

TOLL FREE 
Subscription 
Order Line 

800-227-1617 
tn CA 800-772-3545 

Please ask for ExtenSion 401. 
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Do more with your Commodore

Plug in the printer that

business professionals prefer.

Discover the quality difference and move up to Mannesmann Tally

printing. The high speed 8024 serial printer comes ready to plug into

and work with your Commodore system. No fussing with convertors

or adapter boxes.

Here's what you get. Print speeds up to 200 lines per minute. Full

132 column printing. Conforms with Commodore specified program

functions for full software compatibility. Whisper quiet operation.

Clean, crisp and pleasing print quality that's always consistent copy

to copy. Rugged, industrial strength construction. A print head that

promises years of usage before replacement. A machine you can

drive as hard as you want, yet it never requires preventive mainte

nance. Never needs periodic adjustments.

There's more. An easy to change, snap-in ribbon cartridge. Dual

tractor paper engagement for positive alignment. A built-in self-test

routine. Double wide printing on demand. A nine-needle print head

model for true descenders on lower case characters. An optional

Quick-Tear kit for forms removal immediately after printing. See this

machine for yourself.

Ask for the Model 8024 at your nearest Commodore dealer or

contact us.

Mannesmann Tally, 8301 S. 180th St. Kent, WA98031. Phone:

(206)251-5524.

MANNESMANN
TAL
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Linelist

G. H, Watson

Physics Department

University of Delaware

Newark DE
When examining a PET BASIC program for the

first time it is certainly convenient to have a listing

produced by a printer. No printer means that you

must list the program on the screen. When the

screen is full, each new line which is listed will

scroll an earlier line off the top of the screen. At

most, you may view 24 lines of your program. This

would be acceptable if only you could stop the

listing, examine the contents, and then continue.

The listing process may be slowed by depressing

the OFF/RVS key and stopped by hitting the RUN/

STOP key, but unfortunately no provision was

made for an indefinite pause and then continue.

If you have suffered from typing LIST line#

—line# over and over or you have tired of trying to

strike the STOP key at just the right instant, then

LINELIST may be the answer to your problems.

LINELIST is a BASIC "loader"* for a fairly short

machine language program (140 bytes). By loading

and running LINELIST. a program will be created

at the top of memory — usually just below screen

memory and where ASCII strings arc stored. With

an appropriate SYS command, a listing will be

created just as though LIST were entered. The

important distinction is that the listing may be

halted by holding down the SHIFT key. When the

shift key is released, the listing continues. Depress

ing SHIFT/LOCK frees both hands to copy the

program onto paper. Further, one additional line

is listed each time another key is struck; I use

INST/DEL to avoid having some of the keystrokes

displayed when the listing is completed.

I low does this program work? Most of the

LINIiLIST machine code is identical to the LIST

routine stored in ROM. "Why not just use aJSR

instruction to connect to the BASIC LIST routine?"

you mav ask. This indeed was my original intention;

unfortunately no corresponding RTS exists to

facilitate return from the subroutine call. Luckily,

the part of the LIST routine we are interested in is

relocatable — (he absolute address of the code is

not referenced. So the routine can be "downloaded"

into RAM where the necessary changes may be

made.

First the loader program reads the top of

memory pointer at $34, $35 and moves the pointer

down to make room for I 10 bytes. Then eighl

bytes are loaded which are responsible for setting

up the pointer which starts the listing process ai

the start of BASIC. The pointer al $28, $29 (start

85 5C STA

A5 29 LDA

85 5D STA

/TXTTAB =

ofBASIC) is transferred to $5C,$5D (block transfer
pointer #2):

A5 28 LDA *TXTTAB

*LOWTR

*TXTTAB+I

LOWTR+ 1

/JLOWT= 005C

Through PEEK and POKE statements, the required

part of the LIST routine is downloaded — SC5DC-

$Cb\57 for BASIC: 2.0 (upgrade ROM) and SB657-

$Bol)D for BASIC 4.0.

In order to provide the pause feature, the

listing routine must be diverted after each line is

printed. The patch is made by replacing the stop

key test (JSR ISCNTC - 20 El FF) present in the

transplanted ROM routine with aJSR to the pause

subroutine. The loader program keeps track of

where the new subroutine resides and replaces

$FFE I with the correct address (which depends on

the top of memory pointer). The PAUSE subrou

tine is short:

20 El FF PAUSE JSR ISCNTC

A5 98 WAIT LDA *SHFKEY

DO FC BNE WAIT

60 RTS

/ISCNTC = FFE1 /SHFKEY = 98

IfSHFKEY contains a one. the SHIFT key is

depressed; not depressed if zero. Finally, the

loader program displays the SYS command which

will produce the listing.

With just foiu bytes (AJ 98 DO FC) any machine

language program may have a pause feature. This

may also be added to a BASIC program with the

following statement: WAIT 152.1.1. As an example.

the previous statement placed as line 505 in DISK

DISASSEMBLER will allow you to control the

output with the SHIFT key.

I hope you will find this program useful. With

a small amount of programming (16 bytes along

with changing 2 bytes), it is possible to get a dramatic

effect. Perhaps you will find a different application

which requires moving a ROM routine into RAM.

Please share it with us if you do.

100

110

120

130

140

150

160

170

180

190

200

210

220

230

REM LINELIST/2.0 G.H.WATSON 4/81

REM READ TOP OF MEMORY

K=PEEK(52)+256«PEEK(53)

REM ?FT NEW TOP OF MEMORY

M=M-140:X=M:GOSUB400

POKE 52,L:P0KE 53,H

REM BEGIN AT START OF BASIC

FCR J=0T07:READ A:POKE M+J,A:NEXT

REM DOWNLOAD ROM ROUTINE FOR LIST

FOR J=0T0123:A=PEEK(50652+J)
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Linelist 
G H Watson 
Physics Department 
University o f Delaware 
Newark DE 
Whe n exam ining a PET BASIC program f'ur the 
£-irstlime it is certainl y convenienL to have a lisl in g 
produced by a prin ter. No printe r means thaL yuu 
must list the p rogram on the screen. Whe n the 
screen is fu ll , each new line which is li sted will 
scroll a n earli e r line off the LOp o f the sc reen. At 
most , you m;I)' view 24 lines of your program . T his 
wo uld be acccPLab le if on ly you could stop the 
listin g, examine the contents, and th en cO lllinu e . 
The list ing p rocess may be slowed by d e pressing 
the OFF/RVS key a nd stopped by hilling Ihe RU NI 
STOP key, bu t unfo rLun a tel y no provision was 
made fo r a ll inde fin ite pause clllci then cOlllinLic. 

If yo u have suffered f'ro mtyping LI ST line# 
-l ine# over and over or you have tired of trying to 
strike the STOP key at just the rig ht inslant, the n 
LINELIST mil l' be Ihe answer to you r proble ms. 
LI NE LI ST is a BASIC "loade r" fu r a fairl y shon 
Illachine language prog ram ( 140 bytes). By load ing 
a nd running LI NELIST. a p rogra m will be crea ted 
a t the top o f' memory - usuall y j ust below sc reen 
memo ry and whe re ASC II slrings a rc sto red . With 
a n appropria te SYS com mand . a listin g will be 
created j ust as th ough LIST were ente red. T he 
impo rtant distinctio n is thal th e listing may be 
halted b), ho lding down the S H I FT key. Wh en Ihe 
shift key is released , the liSling contin ues. De press­
ing S H I FT/LOC K frees both ha nds to copy the 
progra m onto pape r. Funhe r . o ne add ilio nalline 
is listed each lime a no ther key is struck: I usc 
I NST/OEL to a vu id ha ving some u f' th e keystrokes 
displayed whe ll Ihe li sting is compleled . 

How docs this prugram wo rk ' Mos l o f' th e 
LI N ELI ST machine cod e is identical to the LI ST 
routine sto red in RO M. "Wh y nOljustuSe a J SR 
insl ru ction LO COli nect to the BAS I C LIST rout i li e?" 
YOLI Ill ay ask. This indeed was Ill )' ori ginal int ent ion : 
unrortunalely no co rres pond ing RTS ex isls 10 
facilita le re lurn rro m the subrouline ca ll. Luckil y. 
th e pan orlhe LI ST ro utine we are illle resled in is 
rc1 uca la ble - I he abso lute ad dress of I he cod e is 
I1U t referel1 ced . So t he r o u t i nc can be "dowllioaded" 
into RA i\1 ",here the n ecessa r ~ ' changcs 111 <1)' be 
llIade. 

Firsl Ihe loade r prog ram read s the top of 
lI1 enlo r y point er at $34. $3:,) ~1I1e1ll1 o\'es th e point er 
clo wlI to l1lakc roo III for ILIO hytes. T hen eight 
byles are loaded which arc res po nsible ro r sC ll ing 
I Ip th e poillt er which sta r ts the listin g process at 
Ihe sla rl of HAS Ic:. Th e puin le r al 528. S2\) (sla rl 

o f BASI C) is transfe r red 10 S5C, $5 0 (block Ira nsrer 
pointe r # 2): 

A5 28 LDA 
85 5C STA 
AS 29 LOA 
85 50 STA 

*TXTTAB 
*LOWTR 
*TXTTAB + I 
*LOWTR+ I 

ITXTTAB=0028 ILOWT = 005C 

T hrough PEEK a nd POKE state ments, the req uired 
pan o rthe LI ST rou tine is download ed -$CS OC­
$C657 ro r BAS IC 2.0 (u pgrade ROM ) a nd $ B657-
$ B600 for BAS IC 4.0. 

III Dreier to provide the pause feature, th e 
listi ng ro utine must be di ve rted arte r each line is 
prin ted. T he patch is made by replacing the SlOp 
key tes t (j SR ISCNT C - 20 E I FF) present in the 
tra nsplanted ROM ruutine with a J RIo the pause 
subroutine. The load e r progra lll keeps Irac k o r 
where th e new subroLltine res ides and rep laces 
$ FFE I with the correct address (which de pends on 
the to p o f memu ry puinte r). T he PA USE subro u­
tine is shon : 

20 E I FF 
AS 98 

PAUSE JSR ISCNTC 
WAIT LOA ' SHFKEY 

00 FC BNE WAIT 
60 

IISCNTC=FFE I 

RTS 

ISHFKEY=98 

I r SH FKEY conta ins a o ne. Ihe S H I FT key is 
d e pressed: nut de pressed irze ro . Fina ll y. the 
loader program di sp lays the SYS comllland " 'hich 
will produce Ihe listin g. 

Wi, h just ruur br les (AS 98 DO Fe) an )' mach inc 
language program mar ha\'c a pau se fcaturc. This 
m,,)' a lsu be added to a BAS IC program ,,·ith the 
fo ll owing state ment : WA IT 152. 1. 1. As a n example, 
Ihe prev io us state ment placed as lill e 505 in DISK 
O I SASSE~ 1 B I.E R will a llow yo u to con I 1'01 , he 
o utput ,,·ith the SH I FT key. 

I ho pe )'ou will find Ihi s progra m useful. With 
a small amOlln t or programmin g ( 16 bytes a long 
with changing 2 bytes) , it is poss ible to get a dra lll ~lli c 

e rree!. Pe rh aps yo u will lind " dille re n, a ppl ica tion 
which requ ires Illo\'illga RO~ I rou tine into Rr\i\ 1. 
Please share it with LI S if VOLI do. 

100 REM LINELIST/2 _0 G. B. WATSON 4/8 1 
11 0 
120 R EM READ TOP OF ~IEMORY 
130 M=PEEK(52) +256 I PEEK(5 3) 
140 
150 R EM ~ FT NEW TOP OF ~; EM ORY 

160 M =~:-14 0 : X = M:GOSUB4 00 
170 POKE 52, L:POKE 53 ,H 
180 
190 REM BEGIN AT START OF BASI C 
200 FOR J =OT 07:READ A: POKE M+J,A:NEXT 
2 10 
220 RE~l DmlNLOAD R O~1 ROUTINE FOR LIST 
230 FOR J=OT0123:A=PEEK(50652+J ) 
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WORDPROPACK ana JINSAM ace I'adema'ks 01

Jini Micro-Systems Inc

WO'OP'O is a Itadema'k of Prolessional

So'i*a'e. Inc

"This module

is much more

powerful than

you can

imagine."

Robert Baker,

February,'81 KILOBAUD

With WORDPROPACK,

JINSAM's WORDPRO

interface, you obtain

the ultimate "state of

the art" business tool.

And, WORDPROPACK

is just one of seven ac

cessory modules and

systems available with

JINSAM Data Manager.

JINSAM is Commodore

approved. JINSAM is

available for all Com

modore 32K microcom

puters.

Send only $15 for your

own 84K 5 program

demonstration system

or

SEE YOUR NEAREST

COMMODORE DEALER

FOR A DEMONSTRATION

JINI MICRO

SYSTEMS, INC.
P.O. Box 274 • Riverdale, N.Y. 10463

PHONE: (212) 796-6200

2*J0 POKE M+J+8,A:NEXT

250 :

260 REM PATCH LINELIST TO ROUTINE

270 X=M+J+8:GOSUB*400

280 POKE M+23,L:POKE M+2M.H

290 FOR J=CTO7:READ A:POKE X+J,A:NEXT

300 :

310 PRINT"LINELIST: SYS";M:END

320 :

*i00 H = INT(X/256):L=X-H*256: RETURN

500 DATA 165,40,133,92,165,11,133,93

510 DATA 32,225,255,165,152,208,252,96

For EASIC 4.0 change the following lines to

160 M=M-151:X=M:GOSUB4OO

230 FOR J=0TO134:A=PEEK(46679+J) C<

Power

On/Error

Indicator For

CBM Disks
Jim Butterfield

Toronto, Canada

This is a simple, inexpensive little board that you

mount in your Commodore 2040 or 4040 disk

unit. It does two things:

— The red error light on the disk unit becomes

two-colour: red for error, green for power on;

— When an error occurs, the light turns to a flick

ering red, and there is a low-level audible alarm.

The first effect — the red/green light — is

similar to thatoFthe 8050 disk unit. It's very handy

for reminding you that the power is on.

The second item — flickering light and audible

alarm — is very useful, particularly to beginning

disk users. Instead of having to remember to look

at the disk unit to see if everything is going well,

the unit will let you know that there's a problem.

The disk will continue to sound the alarm

until the error condition is cleared, either by doing

another operation or by interrogating the error

status. I know one user who can't stand to have his

disk yipping at him, and has disabled the sounder

unit. He's an exception: the sound is quite low

level, and most of us find that it's useful to have

problems called 10 our attention.

Installation

Putting the Indicator into your 2040 is not difficult,
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2~0 POKE M+J+8 ,A :NEXT 
250 
260 REM PATCH LINELIST TO ROUTINE 
270 X = M+J+8:GOSUB~00 
280 POKE M+23 ,L:POKE M+24,H 
290 FOR J=OT07:READ A:POKE X+J ,A :NEXT 
300 : 
310 PRINT"LINELIST: SYS" ; M:END 
320 : 
400 H=INT(X/256):L=X-H"256:RETURN 
410 : 
500 DATA 165,40, 133 , 92, 165 ,41, 133,93 
510 DATA 32 ,225,255,165,152,208,252,96 

137 

For BAS IC 4 . 0 change the following lines to: 

160 M=M-1 51:X=M:GOSUB400 

230 FOR J =OT0134:A=PEEK(46679+J) 

Power 
On/Error 
Indicator For 
CBM Disks 

Jim Butterfield 
Toronto' Canada 
This is a simple, inexpens ive li tlle board that yo u 
mount in your Commodore 2040 o r 4040 disk 
unil. It does two things: 
- T he red error li ght on th e disk unit becomes 

two-colou r: red for error, g reen fo r power o n ; 
- When an erro r occu rs, the lightlLlrns lO a fli ck­

e ring red , and th e re is a low-level a udible a la rm . 
The first effect- th e red /g reen li ght- is 

simila r to that of the 8050 di sk unil. It's ve ry hand y 
for re minding yo u that the power is o n, 

T he second item - fli cke ring li ght a nd a udibl e 
a larm - is ve ry use ful , particul a rl y lO beginning 
disk users. I nstead of" hav ing to remember to look 
at th e disk unitlO see il ' eve rythin g is go ing we ll , 
the unit will le t yo u know th a t the re's a proble m. 

The disk will continue lO sound the a la rm 
until the e rror conditio n is clea red , e ither by doing 
a no the r operatio n o r by inte rrogati ng the crro r 
status, I kn ow o ne use r who can't stand to ha ve his 
disk yipping at him , and has disabled th e sounder 
unit. He 's an exceptio n: the sound is qu ite low 
level , and most o f us find tha t it's Ll se fLi l lO ha ve 
p roble ms ca ll ed to OLir a tte nt io n . 

Installation 
PUlling th e Indica to r into you r 2040 is not diUicLl lt , 
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and requires no permanent changes to your disk

unit. You can always put everything back exactly

the way it was. The board mounts onto one of the

disk boards by means of a screw which replaces an

existing screw. You'll need to remove the old LED

light — a matter of loosening" the locking ring —

and replace it with the new two-colour unit.

It can be done without technical expertise, but

it's probably better to have someone on hand with

a litilc experience. My disk is quite an early unit,

and I found two small problems: the mounting

screw wouldn't fit into its matching nut until I

loosened the whole disk circuit board and posi

tioned the nut properly; and the mounting screw

didn't get a satisfactory ground from the hoard it

was mounted on ... I had to run in a separate

ground wire. Neither ofthese are serious problems,

and I understand that they are unlikely to occur on

more recent models of 2040 and 4040.

I had a little trouble with the locking ring, but

that was my usual clumsiness. I dropped n on the

floor and spent half an hour finding ii in my shag

carpet.

It's simple, inexpensive, and quite worthwhile.

— Power-On/F.rror Indicator, available from

Canadian Micro Distributors Ltd.. 365 Main St.,

Milton. Ontario Canada L9T 11*7. Price: $29.95. I

understand that L'.S. orders will be shipped from

CMD's USA warehouse, so that purchasers won't

need to worry about customs and dutv. *Q

INVADERS
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d
d

4

f
d
A

A

5

80/40 COLUMN SPACE

»29.95

Exactly duplicates the fitoui arcade gate. Enjoy hours of

challenging fun. For Cottodort Computers with Release 4 of

BASIC, either W or 80 Colum Screens

COMMODORE VIC SOFTWARE

duality ScfUire which incorporates exciting Sound, Color,

6raphics and Animation. ShoH off ill of the tany facets and

capabilities of your coiputtr.

4

A
A

5

Lunar Lander

Krap

Breakout

Blackjack

Pong

Slots

Alien Raiders

Botbi A«ay

Hoie Finance

Hath Drill

Hangian

Othello

Target Roon

Shooting Gallery

Capture

4

\

-

2
for

you

All of the above are priced at *9,95 or select any three

*27.50. Please add 13.00 and specify the DOS release if

hish disk based softnare.

Send 5ASE to be included on our tailing lilt.

Add .50 shipping and handling. Thank You.

i_~ro d
75075 (214) 667-1333 A

m i cpto sr-ezc

2905 Ports tl'Call Ct. Piano, Ti

CBM/PET INTERFACES
Serial (RS-232)

Parallel

Communications

serial parallel

Analog (16 inputs)

AC Remote Conlroi

w clock calendar

RS-232 SERIAL PRINTER INTERFACE - addressable -

baud rates to 9600 - switch selectable upper'lower,

lower'upper case - works with WORDPRO. BASIC and

other software - includes case and power supply.

MODEL-ADA1450 149.00

CENTRONICS. NEC PARALLEL INTERFACE - address

able - high speed - switch selectable upper tower,

lower/upper case - works with WORDPRO. BASIC and

other software - has Centronics 36 pin ribbon connector

at end of cable.

MODEL - ADA1600 1 29.00

CENTRONICS 730/737 PARALLEL INTERFACE - as

above but with Centronics card edge connector at end

of cable.

MODEL-ADA730 129.00

COMMUNICATIONS INTERFACE WITH SERIAL AND

PARALLEL PORTS - addressable - software driven -

true ASCII conversion - selectable reversal of upper-

lower case - baud rates to 9600 - half or lull duplex -X-

ON. X-OFF - selectable carriage return delay - 32 char

acter buffer - Centronics compatible.

MODEL -SADI 295.00

ANALOG TO DIGITAL CONVERTER - 16 channels -

requires an 8 bit input port and an 8 bit output port - 0 to

5.12 volt input voltage range - resolution is 20 millivolts

per count - conversion time is less than 100 micro

seconds per channel.

MODEL - PETSET1 295.00

REMOTE CONTROLLER WITH CLOCK CALENDAR

- controls up to 256 devices using the BSR X10 remote

control receivers - 8 digital inputs - TTL levels or switch

closure. 8 digital outputs - TTL levels.

MODEL - PETSET2 295.00

All prices are in US dollars for 120VAC.

Prices on 220 VAC slightiy higher.

Allow $5.00 shipping & handling, foreign orders

add 10% for AIR postage.

Connecticut residents add 7'/4% sales tax.

All prices and specifications subject to change without notice.

Our 30 day money back trial period applies.

MASTER CHARGE VISA accepted.

MENTION THIS MAGAZINE WITH YOUR ORDER

AND DEDUCT 5% FROM TOTAL.

IN CANADA order from: Batteries Included. Ltd.. 71 McCaul

Street, F6 Toronto, Canada M5T2X1, (416)596-1405.

IN THE USA order from your local dealer or direct: Connecticut

microcomputer. Inc., 34 Del Mar Drive. Brookfield. CT 06804.

(203)775-4595.

Dealer inquiries invited.

Connecticut microcomputer, Inc.
34 Del Mar Drive. Brookfield, CT 06804

203 775-4595 TWX: 710 456-0052
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and requires no pe rmanent changes to your disk 
unil. You can a lways put eveq!lhing back exac tl y 
th e \Va}' it was. The board mounts o ntO one ofl. hc 
disk boards b)1 mea ns of a screw which rep laces a n 
ex isting scre w. You 'll need to remove the old LED 
lighl - a maLLe r o f loosen ing Ih e lock ing ring­
a nd rep lace it with th e new two-co lour unil. 

COMPUTE! 

It ca n be done WilhoLlllcchnica l ex pertise. bu t 
iL 'S pro babl )I beller to have someone on hand with 
a lilli e ex pe rie nce. fvt y d isk is quite an ea rl y unit , 
a nd I fo undlwo s ma ll proble ms: the Ill o unlin g 
sc rew wouldn 't fit int.o it.s matchin g nul until I 
loosened th e who le dis k circu it board a nd posi­
tioned the nUL prope rl y; and th e mounti ng sere\\' 
didn 't get a satis fa cto l")' g ro und from the board il 
was mo unted o n ... I had to run in a separate 
g ro und wire . Ne ithe r of these a rc se ri o Li s problems. 
and I unde rstand that th e)' a re unlikcl ), to occur on 
more r ecelll m odels of 204 0 a nd 404 O. 

I had a liLLi e trouble with Ih e lock in g ring, but 
lhal was m y usua l clumsiness. I dropped il on I he 
floor a nd spent ha lf a n hou r finding il in n1 )' shag 
ca rpe t. 

II's simple, inexpensive , and quile wO rlh,,·hile. 
- Po we r-On/ Error I ndicalOr, ava ilab le from 
Canadian Micro Distributors Ltd" 365 Main 5 1. . 
MillOn , O nta ri o Ca nada L9T 11'7. Pri ce: $29.95. I 
unde rslandlhal U.S. o rders wi ll be shipped fro m 
C MD's USA wa re ho u se , so th a t purc hase rs wo n't 
need to WOIT)' about custo ms alld tIu t), . © 

~ ............................................................ '~ 

~ 80/40 COLUMN SPACE INVAD ERS jII! 
~ $29.95 jII! 
~ Euetl y dllplicdu th, hlOUI Ircid, 9.H. Enjoy houri of ~ 
~ ch.llrnginq fWl. for CONa.iort COIpuhrs lith RtlUSf 4 oi ~ 

!~~_I_C.'. ~i~~::~.:~: .~~I~~;-:~~ ·· ~~;~~~_~~ ___ _______ ·1 
jII! Quolit y Soft"" IIilich incorpo<.h, "'iting Sound, Color, ~ 
~ Snphics .nd Anlliution. Sho. off olI11 of ttl, un., hefts Ind ~ 
~ npilb i liti" of your COIputtf. i 
I lunor Londer Ho" Fi .. m ~ 
~ Vnp "ilth Drill ~ 
~ Brukoot Hing •• n ~ 
~ BI.JckJiCt YAhh, ~ 

~ :~:5 ~~:!!O~ ~ 
~ Aliftl RolIidtf"s Shooting Sdlerf ~ 
jI! Boob. "".y Coptut. ~ 

~ All of ttl, .bov, if. prictd it $9, ~ or uhct Iny thrl!f for ~ 
~ t21.50. Pl"5f .~d fl .OO ilnd specify tho. DOS rtifUI if yov ~ 
~ .i Itl di 'k bUN sof hire. ~ 
~ Send SASE to be inciud!d on our .~ilinq lilt. ~ 
~ Add .50 shipping .nd h.ndl ing. Th~nk You. ~ 
jII! _ •• --------------_. --_ .. ... -----_ ••• --_. -_ •• • -_ ••• _ •• --_ •••• --_ •• _jII! 
~ MICRO SPEC LTD ~ 
~ 2905 Port. O'C. I I ct. PI . no, 11 75075 12 141 8!7-illl jII! 
~, ... "' ......... , ...... , ............................ ~ 
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CBM/PET INTERFACES 
Serial (RS-232) 
Parallel 
Communications! 

serial/parallel 
Analog (16 inputs) 
AC Remote Control 

w/clock calendar 

RS-232 SERIAL PRINTER INTERFACE - addressable ­
baud rales to 9600 - swi lch selectable upper/lower, 
lower/upper case - works wilh WORDPRO, BASIC and 
other software - includes case and power supply. 

MODEL - ADA1450 149.00 

CENTRONICS/NEC PARALLEL INTERFACE· address· 
able - high speed - switch selectable upperllower, 
lower/upper case - works wilh WORDPRO, BASIC and 
other software - has Centronics 36 pin ribbon connector 
at end of cable. 

MODEL -ADA1600 129.00 
CENTRONICS 730(137 PARALLEL INTERFACE - as 
above but with Centronics card edge connector at end 
of cable. 

MODEL - ADA730 129.00 
COMMUNICATIONS INTERFACE WITH SERIAL AND 
PARALLEL PORTS - addressable - so"ware driven­
true ASCII conversion - selectable reversal of upper­
lower case - baud rates to 9600 - half or full duplex - x­
ON, X-OFF - seleclable carriage relurn delay- 32 char­
acter butfer - centronics compatible. 

MODEL - SADI 295.00 

ANALOG TO DIGITAL CONVERTER -16 channels ­
requires an 8 bil inpul port and an 8 bil oulpul port - 0 10 
5.12 volt input vol tage range - resolution is 20 millivolts 
per count - conversion time is less than 100 micro­
seconds per channel. 

MODEL - PETSET1 295.00 

REMOTE CONTROLLER WITH CLOCK/CALENDAR 
- conlrols up 10 256 devices using Ihe BSR X 10 remole 
control receivers - 8 digital inputs - TTL levels or switch 
closure, 8 digilal oulpuls - TTL levels. 

MODEL - PETSET2 295.00 

All prices are in US dollars lor 120VAC. 
Prices on 220 VAC slight ly higher. 

Allow $5.00 shipping & handling, foreign orders 
add 10% for AIR postage. 

Connecticut residents add 7%% sales tax. 
All prices and specifications subject to change Without notice. 

Our 30 day money back trial period applies. 
MASTER CHARGEN I$A accepted. 

MENTION THIS MAGAZINE WITH YOUR ORDER 
AND DEDUCT 5% FROM TOTAL. 

IN CANADA order from: Balleries Included, Ltd ., 71 McCaul 
Street. F6 Toronto , Canada M5T2X I , (416)596- 1 405. 
IN THE USA order Irom your local dealer or direct : Connecticut 
microComputer, Inc., 34 Del Mar Drive, Brookfield. CT 06804. 
(203)775·4595. 
Dealer inqui ries invited. 

Connecticut microComputer, Inc. 
34 Del Mar Drive. Brookfield. CT 06804 
203775·4595 TWX : 710 456·0052 



HARDWARE
FOR THE

HARDWARE FOR THE VIC 20®

• 3 K Memory Expansion with addressable and switchable ROM

slots

• Joysticks

• Light Pen

• Game Paddles

• RS232 Interface

• Home Controller Interface

• Add on Memory Boards

SOFTWARE FOR THE VIC 20®

• Games

• Educational

• Personal

• Professional

• Business

AND MUCH, MUCH MORE!!!!

DEALER INQUIRIES INVITED

Clip Coupon for FREE CATALOG

Catalog available in Spanish (Version Disponible en Espahol)

united microware

industries inc.

3431 H. Pomona Blvd.

Pomona, CA 91768

send me my FREE CATALOG

describing your Hardware

and Software Products.

NAME

United Microware Industries Incorporated

3431 H. Pomona Blvd.. Pomona. California 91768

(714)594-1351

VIC 20 is a Registered Trademark of

Commodore Business Machines

ADDRESS

CITY STATE

jf ZIP COMPANY

SOFTWARE 
HARDWARE 

FOR THE 

HARDWARE FOR THE VIC 20,. 

• 3 K Memory Expansion with addressable and switchable ROM 
slots 

• Joysticks 

• Light Pen 

• Game Paddles 

• RS232 Interface 

• Home Controller Interface 

• Add on Memory Boards 

SOFTWARE FOR THE VIC 20® 

• Games 

• Educational 

• Personal 

• Professional 

• Business 

AND MUCH, MUCH MORE!!!! 

DEALER INQUIRIES INVITED 
Cli p Coupon for FREE CATALOG 
Cata log ava ilable in Spanish (Version Disponible en Espanol) 
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, united microware 
industries inc. 

3431 H. Pomona Blvd . 
Pomona, CA 91768 

" Please send me myFREECATALOG 

United Microware Industr'es Incorporated 
3431 H.Pomona Blvd .. Pomona. California 91768 

(714) 594·1351 
VIC 20 is a Reg istered Trademark of 
Commodore Bu siness Machines , 

, 

, , , describ ing your Hardware 
and Software Products. 

" NAME ______________________ __ 

" ~ , ADDRESS ________________________ __ , 
,' CITY ____________________ ST ATE ____ _ 

, , ZI P ___________ COMPANY __________________ _ 
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An Efficient A/D
I 111OItQCO Richard Olivo
We use AIM-65's for the acquisition and storage of

transient analog data. Once digitized and stored,

the data are played back to oscilloscopes or to chart

recorders for permanent copies. The interface

requirements are fairly demanding in terms of

speed (a sample is taken every 100 microseconds)

and sensitivity (the input signal is a bipolar voltage

of about 50 millivolts). I have designed an efficient,

general purpose analog/digital interface which

connects to the user 6522 versatile interface adapter

on the AIM, and could be used without modification

with other 6522-bascd parallel ports.

It is designed around two relatively inexpen

sive, high-performance integrated circuits from

Analog Devices, Inc. (Box 280, Norwood, MA

02062). I chose these devices for their ease of use

{they require no external parts), their speed, and

their moderate cost. Analog-to-digilal conversion is

performed by the AD570 ($29), an 8-bit device

with an input range of + 5 to -5 volts and a 25-

microsecond conversion time. Digital-to-analog

output is provided by the 8-bit AD558 ($11), which

has an output range of 0 to 10 volts and which

requires about 2 microseconds to produce a full-

scale change in the output voltage. The data lines

of these two devices are connected to the 6522's

ports A and B, with control lines CA1 and CA2

also used. Control lines CB 1 and CB2 are free; we

use them to receive trigger pulses (CB 1) and to

output sync pulses (CB2). I added circuitry to

protect CBI and CB2 against inadvertent applica

tion of non-TTI. voltages, but this protection could

be omitted. The interface also provides preampli-

fication of the input with variable gain from 1 to

1000 (in 1,2,5 steps), a zero-offset adjustment, and

a choice between direct- or capacitor-coupling for

the input. The output connector is switchable

between the preamplifier's output and the output

of the digital-to-analog converter. The full interface

circuitry is shown in Figure 1.

Although programs for data collection can

become lengthy, the actual routines for analog

input and output are brief. Output through the

digital-to-analog converter is extremely simple,

since the device is connected in its transparent

(unlatched) mode. In this mode, a byte written to

Port B appears immediately as a steady analog

voltage at the converter. The AD57O input conver

ter, on the oilier hand, requires control lines to

start conversion and to detect that data are ready.

In my circuit, control line CA2 initiates conversion

by supplying a TTL pulse, which must last at least

two microseconds. Conversion begins on the falling

phase of the pulse, which also blanks the AD570's

data lines. After 25 microseconds, the end of con

version and the appearance of new data are sig

nalled by the f>R line (pin 17 of the AD570, con

nected to control line CA1); this line goes low and

remains low until the next conversion is initiated.

Thus, a routine to acquire a byte of analog data

must accomplish four tasks: it must initiate conver

sion by making GA2 go high and then low, it must

update a storage vector to be used to place the new-

data in memory, it must examine CA1 to check if

the new data are ready, and finally it must read

Port A and store the data in memory. If the storage

buffer is more than one page of memory (as in my

system), the minimum practical sampling interval

approaches 100 microseconds, even though the

converter itself requires only 25 microseconds.

The remainder of the lime is taken up by the

software.

In my program, data sampling is interrupt

driven. Timer Tl on the AIM's 6522 versatile

interface adapter is set to generate interrupts at

100-niicrosecond intervals and, at each interrupt,

an interrupt service routine is executed lo acquire

one byte of data. Prior lo enabling interrupts,

however, a series of initialization steps must be

carried out. The data-direction registers are set lo

make Port A an input and Port B an output; the

auxiliary control register is set to place timer Tl in

free-running mode with the output to PB7 disabled;

the peripheral control register makes CA I interrupt

on a negative transition (used to indicate that data

are ready); Tl is loaded with the two-byte value of

the sampling interval, expressed in microseconds;

the address ofthe interrupt service routine is placed

in the AIM's IRQV2 (or whichever address the

6502 jumps through when an interrupt occurs);

and the interrupt enable register is set up to allow

timer Tl to interrupt. Dei ails of how to use inter

rupts may be found in the AIM User's Guide, the

6500 Programming Manual, or in Leventhal's 6502

Assembly Language Programming (Osborne/McGraw-

Hill). In addition, if data are to be saved in memory,

a storage index and a storage vector on page zero

must be given their initial values prior to the first

interrupt.

Once initialization is finished and the interrupt

has been enabled, the microprocessor will jump to
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An Efficient AID 
I nterface Richard Olivo 
We use A IM-65's for the acquisilion a nd slOrage of 
tra nsie nt analog data. Once dig iti zed and sto red , 
lhe dala are pla ycd back to oscillosco pcs o r lo charl 
record e rs for perma nent co pics . The inte rface 
require m e nts are fairl y d e manding ill term s of 
speed (a sam ple is lake n eve r y 100 mic roscconds) 
and sen siti vity (th e input signal is a bipolar voltage 
of aboul 50 lllilli vo llS) , I have d esign cd an e rfi cie m , 
gen e ra l purpose a na log/digital inte rface which 
conll ects to the L1ser 6522 ve rsa l ile jnte rf ~lce adapter 
onlhe A I M , and could be used wiLilOulmodifica tion 
wilh olher 6522-based parallel ports. 

Il is d es ig n ed around lwo relali ve ly inex pen­
sive. hig h-pe rforlllall ce integrated circuits from 
A nalog Dev ices , Inc. (Box 280, No r wood , MA 
020(2). I chose lhese de vices for th ei r ease of use 
(lhey require no eX le1'lla i parts), l he ir specd , a nd 
I he ir Jl) odera te O>Sl. A na log-to-d igital cOll ver sion is 
pc rf( lrm ed by Ihe A D570 ($29), a n 8-bil d e vice 
with a n input ran ge of + 5 to - :j volt s a nd a 25-
microseco lld cO ll vcrsioll tinlc. Oig ital -l< h lnalog 
outplll is provided by the 8-bil AD558 ($ I I), which 
has an output ra nge of () to I () \'o lts a nd which 
r equires ahollt 2 IIl ic rosecollds to produce a fulJ ­
scale change in the OUlp lll \'llltagc. T hc daw lines 
of these two d evices a l-e connected to the 6522's 
po rts A a nd B, wilh co lll rol lines CA I a nd CA2 
a lso used. Coni rol lin es CB I and C B2 are free; we 
u se lhemlo rece ivc lriggcr pllises (e B I) and to 
OUlput sy nc pul ses (C B2). I added circuiLry to 
prolect C B I and CB2 against inach'enelll applica­
lion of non-TTL volta){es, but thi s prolection could 
be omilled . T h e in Lerface al so p rovides preampli­
licatio ll u fth e inpu t with vill-ia blc ga in fro m 1 to 
1000 (in 1,2 ,5 ste ps) , a ze ro-offset adjusllne lll, a nd 
a ch o ice between direcL- o r ca pac itor -coupling for 
Lhe input. The oulpul conneClOr is swilcha ble 
be tween th e preamplifie r 's o lltpul a nd th e OUlput 
of' th e digital -Io-a nalog co nve rle r. The fu II illle rl' lCe 
circ uitry is shoW Il ill Figurc 1_ 

A lthough prognllll s for data co ll ectioll ca n 
become le n gth y. th e act ual rOlltin es for analog 
input and o utpul a re bl'ie L OUlput th roug lt lhe 
digital -to-analog cOll ven e r is extrcme ly simple , 
sincc th e d e\'ice is co nll ected ill its transpa re nt 
(ulIl<tlch ed ) m ode. In l hi s mode , a bYle wrille ll lO 
Pon B ap pea rs immedialel y as a slcad )' a nalog 
voltage a llhe cOll vener. The AD570 inpul co n"cr-

te l' , on the o ther ha nd , requires contro l lines to 
sta rt co n ve rsio n a nd to d e tect that data are read y. 
I n m y ci rcuit , contro l line CA 2 initiates con ve rsio n 
by suppl ying a TTL pulse, which mUSl las t aL lea sl 
two miCl-oseconds. Con ve rsio n begill s o n the fallin g 
phase of th e pulse, wh ic h also blanks the AD570's 
data lines_ After 25 mic roseconds, th e e nd o f con­
ve rs io n a nd tI-:.e _appea ra n ce of new data a re sig­
nall cd by th e DR linc (pi n 17 of th e A])5 70 , con­
necled to comrol line CA I); lhi s linc gocs low a nd 
re mains low until th e n ex t co n ve rsion is initiated . 
T hus, a routin e to acquire a byte o f analog data 
must accom plish fo ur ta sks: it must initi a tc con ve r­
sion by making CA2 go hi g h a nd Lh cn low, ilmust 
u pda Le a sLurag'c vector to be used to place th c new 
data in 11lemor y, it must exam ine CA I to ch ec k if 
the new d a ta a re read y, and fin a ll y it must read 
POrl A a nd sto re the data in m e m o r y. I I' th e sto rage 
buffer is more th ;'111 o n e page of mc m ury (as in Ill )' 

syste m ), th e minilllum practica l sampling in te r va l 
a pproaches 100 m icroseconds, eve n lho ug h the 
converte r itsel f requires on ly 25 microseconds. 
T he re maindc r of th e lime is take n u p by l it e 
s()ftware. 

111 m )' p rogram. data samplill g is inLcrrupt 
dl'i\'C n. Time r T I on tltc A IM 's 6522 \'e rsaLile 
inte rrace adapte r is seL to gen e t-atc inte r r upts at 
IOO-microsecond illt e r va ls a nd . a t cach inte rrupt, 
a ll illt e rrupt se r vice routin e is executed to acquire 
one byte of d ala. Prior to e na bli ng in terrupts, 
h owe\-e r . a st:l-ies of initia li za tion steps muS L be 
ca r ried oul. The data -direction registers are set to 
llI ake Port A a ll illput and POrL B a n output ; th e 
auxiliary COllt 1'01 registe r is se t to place tim e r T I ill 
fr ee- run nin g m ode wilh the OUlPUl to P B 7 di sabled; 
lhe pcriphera l cO lllrol regisle r makes CA I in le rrupt 
0 11 CI llega ti\"C LrCl llsi tioll (used to ind ica te th a t data 
arc I'ead y); T I is load ed wilh th c two-b),te va lue o f' 
Lhe sa mpl ing inLe n 'a l, expressed in mic roseconds; 
the add rcss of lit e int e l' ru pi se l'vice rollLinc is placcd 
in th e A I~f's IRQV2 (or whiclt c \'e r adel ress lhe 
6;; ()2jumps tltroll g h wh e n an intcrrupt occurs); 
a lld the int e rrupt e nabl e registe r is sc t lip to allo\,' 
tilll cr 'rl to ill terr ll p t. De tails ofho\\' to li se int e r­
rupl s Ilia , ' hc I(H lnd in lit e A I ~ I Use r 's C uid e, lhe 
650() Programming ~I a nual , 0 1' in Le\'enthal 's 6502 
/l ss('mh/y Lal/gl/aw' Programmil/g (O sborne/McCl'aw­
H ill ). In addili on, if data a re to be sa\'ed in me mo r y, 
a storage index a n d a storage vecto r o n page ze ro 
mll st be g ive n th e ir initial \'alu es p rior to th e firsL 
inte lTupt . 

Once iniliali zalion is finish ed and Ihe inl c lTlIpl 
has bee ll e na blcd. the mi cro processor will j ump to 



VAK-2 8K STATIC RAM BOARD

VAK-4 16K STATIC RAM BOARD

We also carry:

SYM-1 $22900

A!M-65w/1K $38900

AIM-65 w/4K $43900

We also do custom

hardware and software

for the 6502 microprocessor

PRICE:

VAK-4

VAK-2 $23900

Add $450 for UPS

Shipment in continental U.S.

All others call or write

for shipping charges

The VAK-2/4 was specifically designed for use with the KIM-1, SYM-1 and the AIM 65 Microcomputer Systems. The VAK-4,

16K Ram Board, consists of two (2) separate 8K blocks. Each block has it's own address, write protect and block enable switches.

The VAK-2, 8K Ram Board, is identical to the VAK-4 with sockets for all 16K of Ram, but it has only one of the 8K blocks

populated with IC's. Therefore, the VAK-2 is user expandable to a full 16K with the purchase of the VAK-3 Expansion Kit.

Both the VAK-2 and the VAK-4 Boards are made with 1st quality, Industry Standard 450 nsec. 2114 RAM Chips. They plug

directly into the VAK-1 Motherboard, or with addition of voltage regulators plug into the KIM-4" Motherboard.

SPECIFICATIONS:

• Completely assembled, tested and burned-in.

• All IC's are in sockets

• Fully buffered address and data bus

• Standard KIM-4* Bus {both electrical Pin-out and card size)

• Designed for use with a regulated Power Supply such as our VAK-EPS, but has provisions for adding regulators for use

with an unregulated Power Supply.

• Each 8K Block Address is independent and switch selectable.

• Separate write-protect switch for each 8K block.

• Board size: 10 in. Wide x 7 in. High (including card-edge)

• Power requirements: VAK-2—5V.DC @ 1.2 AMPS.

Power requirements: VAK-4—5V.DC @ 2.4 AMPS.

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

We have moved to a new,

larger facility. Please make

note of our new address.

ENTERPRISES
INCORPORATED

4030 N. 27th Avenue, Suite D

Phoenix, AZ 85017

(602) 265-7564

VISA

VAK-2 BK STATIC RAM BOARD 

VAK-4 16K STATIC RAM BOARD 

We also carry: 
SYM-1 $22900 

A I M-65 w/1 K $38900 

AIM-65 w/4K $43900 

We also do custom 
hardware and software 

for the 6502 microprocessor 

PRICE: /}tl5 
VAK-4 ~P-{-
VAK-2 $23900 

Add $4" for UPS 
Shipment in continental U_S_ 

All others call or write 
for shipping charges 

The VAK-2/4 was specifi cally designed for use wi th the KIM-1, SYM-1 and the AIM 65 Microcomputer Systems. The VAK-4, 
16K Ram Board, consists of two (2) separate 8K blocks. Each block has it's own address, write protect and block enable switches. 

The VAK-2, 8K Ram Board, is identical to the VAK-4 with sockets for all 16K of Ram, but it has only one of the 8K blocks 
populated with IC's. Therefore, the VAK-2 is user expandable to a full 16K with the purchase of the VAK-3 Expansion Kit. 

Both the VAK-2 and the VAK-4 Boards are made with 1 st quality, Industry Standard 450 nsec. 2114 RAM Chips. They plug 
directly into the VAK-1 Motherboard, or with addition of vol tage regulators plug into the KIM-4- Motherboard. 

SPECIFICATIONS: 

• Completely assembled, tested and burned-in. 

• All IC's are in sockets 

• Fully buffered address and data bus 

• Standard KIM-4 - Bus (both electrical Pin-out and card size) 

• Designed for use with a regulated Power Supply such as our VAK-EPS, but has provisions for adding regulators for use 
with an unregulated Power Supply. 

• Each 8K Block Address is independent and switch selectable. 

• Separate write-protect switch for each 8K block. 

• Board size: 10 in. Wide x 7 in. High (including card·edge) 

• Power requirements: VAK-2-5V.DC @ 1.2 AMPS. 
Power requirements: VAK-4-5V.DC @ 2.4 AMPS. 

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

We have moved to a new, 
larger facility_ Please make 
note of our new address_ 

jI3>- E N ~ ~o ~p ~ R ~}, ~ E S 
4030 N. 27th Avenue, Suite 0 
Phoenix, AZ 85017 
(602) 265-7564 
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the interrupi service routine every time II Limes

out. 1 he background task while interrupts are

occurring is to scan the keyboard For single-charac

ter commands that disable the interrupts and cause

jumps lo playback or other data-collection modes.

The interrupt service routine, shown in Program

1, first saves registers A and Y on the stack, and

then executes the lour input tasks that were

described earlier. It assumes thai 11 is the only

possible source ol interrupts, since it docs not

check the interrupt Hag register For I Is flag, as

would be done il there were oilier sources ol' inter

rupts. The program stores data in a multi-page

ring bid lei" accessed through indirect indexed

addressing. 1 he storage vector is updated between

the start of conversion and first checking For data

ready, since this is tune thai would otherwise be

wasted while wailing For conversion to finish. Part

ol updating the vector involves checking to see il

l he end of the buffer has been reached: if it has,

the vector is resei to point to the beginning of the

buffer. When the data are ready, the program

reads Port A. stores the data in memory, and echoes

the data 10 the output converter through Port B.

Source listing of the interrupt service routine.

The routine assumes that timer Tl is the only source of

interrupts.

INTSV1 PHA

TVA

PHA

LDAPCR

ORA#',;o«ooino

STA PCR

AND #^11111101

STA PCR

I.DYYVALST

INV

STYYVALST

BNEINTSV2

INCSTVEC+1

LDASTVEC+1

CMP#MAXPAG

BNEINTSV2

LDA#MINPAG

STASTVEC+1

INTSV2 LDAIFR

AND#(,c00000010

BEQINTSV2

LDA PORTA

STA (STVEC),Y

STA PORTB

LDAT1L

PLA

TAY

PLA

RTI

; PROTECT REGISTERS A & Y.

; PULSE CA2 TO START A/D:

FORCECA2 HIGH

; FORCECA2LOW

; GETSTORAGEINDEX

; UPDATE IT, &

; SAVE INDEX VALUE

: BRANCH IF Y NOT 0

; ELSE UPDATE STVEC PAGE.

CHECK NEW PAGE:

; IS IT END OF BUFFER?

;IFNOTEND, CHECK A/D

; ELSE WRAPTO START

;OFBUFFER.

; IS A/D DATA READY?

; ISOLATECAI FLAG

; LOOP IF CA I STILL CLEAR,

; ELSE GET A/D DATA,

; PUT IT IN MEMORY.

;& ECHO IT TOD/A.

; CLEAR Tl FLAGINIFR

; RESTORE REGISTERS Y & A,

; AND RETURN...

Program 1.

RNB Enterprises

Announces

New Address S. Phone Number

4030 N. 27th Avenue

Suite D

Phoenix, AZB501 7

602-265-7564

ATTENTION! AIM 65 USERS
AND OTHER 6500 MICRO PROCESSORS

Convert Your 65 Into A More Useful Tool With The New And Reasonable

VD640 VIDEO INTERFACE
FEATURES Save Eipensive Triermoi Pacer ■ Save Time ■ Save Money

7*11 Dot Format

40 characters X 16 lines

32 special graphics

charade's

Software switch lor pro

grammable hardware

adapted to lit Kim & Sim screen Hashing

Single + 5 volt Irom *Uses Motorola MC6845

connector CRTC

Reuerse video & switch 'Operating sysiem in

Eprom mleracts with

AIM monitor

Component layout

• Uses2K2716or 1K

2756 E Prom

• IK Ram

• Pin comaatib'e with

AIM expansion con

nector Can be pin

Full operating insiructions and

schematic with each kil

VD640 SUkscreened P C board

w parts list only S 39 00 each

VD640 KH-inc s Silkscreened P C

board wilh sockels. all components

and Programmed Eprom (PC

Connector Board & mod opt )

S 119 00 each

VD640 Fully assembled with sockets

all components and connectors,

tested and guaranteed I year.

(modulator oplionai) 149 00 each

Optional R F Modulator (allows use

otsld TV.] $39 00

Optional P C Connector Board

1500

Insert quantity wanted in box nest to kit desired and mail with check or money order lo

Sierra Pacific 1112 Wellington Dr. Modesio. CA 95350 (CaNI Residents add 6°»
sales lax ) {Allow 4 to 6 weeks delivery )

to reverse field

• Upper S lower case

characters.

•Uses standard T V with silkscreened on P C

optional modulator Board
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the illt e rrllpt se n -in : rOliline en.: q ' l illi e "j ' l l illl es 
O l ii. The ba t..: kg rulIlld tas k whi le illl C r l"lIpl s arc 
occurrill g is to sca n th e keyboard for sill gle-c ha rac­
tel' comlllands that disable the inte rrupts and cause 
jUlllps lU p la ybac k or o th c r dala -wllcnioll l1l o d es. 
Tile interrupt sen'jo ,': rou tin e. s ho wll ill Program 
I, first s;tn!s re g is ters A and Y oll lil c SI:I <..: k. and 
then cxcnil<.;s Ih e "our illplillasks 111 ;ll \\'CI'C 
dcscribe d carli e r. Itassulllcs Ihal"l"l is th c oll ly 
poss ible so urCe or interrupts. s illce it docs !l ot 
ch ec k the illlerrlljJtllag registe r '"or ' 1' I's !lag. as 
\\'olild he dOlle ir th e re \\'c re o lhe r sources 0 1' illl cr-

Source l isting of the in terrupt service routine. 
T he rou tine assumes that timer Tl is the on ly sou rce of 
in terru pts. 

I NTSV I PHA ; PROTECT REG ISTERS A & Y. 
TYA 
PHA 
LOA PCR ; P ULSE CA2 TO 5'1' ART rV O: 
ORA # 7r 0000 1110 
STA PC R ; FORCECA21-1 1GH 
AND# 7r 11 1111 01 
STA PCR ; FORCE C A2 LOW 
LOYYVALST ; GETSTORAGE INDEX 
INY ;UPOATE IT , & 
STYYVALST : SAVE INllEX VALUE 
BNE INTSV2 : BRANCI-I I F Y NOT 0 
INCSTVEC+ I ; ELSE UPDATE STVEC PAGE. 
LDASTVEC+ I ; CH ECK NEW PAGE: 
CMPHMAXPAG ; IS IT END OF BUFFER? 
BNE I NTSV2 ; IFNOTEND, CH ECKAID 
lDAHM I N PAG ; ELSE WRAP TO START 
STASTVEC+ I ; OF BUFFER. 

INTSV2 LD A I FR ; ISA/ D DATA READY? 
AND H7r OOOOOO IO ; ISOLA TE CA I FLAG 
BEQ I NTSV2 jLOOP IFCA I STI LL CLEAR, 
LD A PORTA ; ELSE GET AID DATA, 
STA (STVEC),Y ; PUT IT I N MEMO RY, 
ST A PO RT 8 ; & ECH O ITTO O/A. 
LDAT IL ; CLEAR 1'1 FLAG IN IFR 
PLA ; RESTORE REG IST ERS Y & A, 
TA Y 
PLA 
RTI ; AND RET U RN ... 

Program I. 

RNB Enterprises 
Announces 

New Address & Phone Number 

4030 N. 27 th Avenue 
Suite 0 
Phoenix, AZ 8501 7 
602-26 5-7564 

!" lIp IS. The prog n lllJ s toreS data ill a Illu lt i-page 
r i ll g hu ll er accessed throllgh indirect illd exed 
address in g. The storage ,'et:lo r is upda ted be twee ll 
t he s tart of CO IlHTSioll a lld firs t c h eckin g fo r data 
read ), . si n ce this is l illl <..' that \\'ou ld o therwise be 
wasted \\'hil c \\',l i[ ill g' for cO Il\ 'c rs ioll to fill is h . Pan 
or lIpdal i ll~ th e \cCl or ill \'o k cs ch ecking [0 sec ir 
Ih t.: 1.:11(1 oflhe buller Itas be1.: 11 reached : ifi l h :ls. 
[he n :Clo r is rese l to poilll [0 th e beginning of ' [he 
hlifTer. \\ ' I! e llihe d a ta a rc read y, th e progratll 
reads Port ,\ . sto res the da ta illlllelllory. and echoes 
th e d ~ 1I a to ·[ he ou t put co 11 vc rt er 1 It rough Po rt B. 
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ATTENTION! AIM 65 USERS 
AND OTHER 6500 MICRO PROCESSORS 

Convert Your 65 Into A More Useful Tool With The New And Reasona ble 
VD640 VIDEO INTERFACE 

FEATURES Save E.>pe!'6IVe ThermoI Paper - Save hna ·Sa'/(! Money 

' Uses2K 27 16or IK ' 7x l l DOl Formal 
2758 E Prom · ;:IOcharaclers X 16 lines 

• I K Ram • 32 specml gr aph,cs 
• P,n comwllble Wlth charactelS 
AIM exoanSion con- · Sollware SWllch 10' pro-
neclOf Can be pill grammable hardware 
adapled 10 111 Kim S SIm screen tiashU'lg 

. SlIlgle 'i" 5 voilirom • Uses MOIOfola MC6845 
connector. CRTC 

. Re~erse Video 8. SWllch · Operallng sySlem In 
10 reverse lIeld Eprom InleraCIS With 

• Upper 8. !ower case AIM monitor 
characlers. · Componenl layoul 

· Uses stalldard T v. wllh sl lkscleelled on P C 
optIonal modulator Board 

Fult operalJll9 JIlSlruCl>ons and 
schemallc Wllh each kit 

VD640 Sllkscrcened P C board 
W parts lo st onty S 39 00 each 
VD640 KIH nc S S. lkscreened P C 
board wllh sockets. all components 
arod Programmed Eprom (P C 
Connector Board 8. mod opt I 

S l1 900 each 
'VD640 Fully assembled w.th sockels 
all components and conneclors . 
lested and guaranteed I yea •. 
(modulator optIonal) 149 00 each 
OptIonal R F Modulator (allows use 
0 1 SId T V.) SJ9 00 
Optlonat P C Connector Board 

"00 
Inselt quantity wanted In box next to kIt deslled and mall With check or money o<de. 10 
Sle"a Pac.hc : 1112 Weilinglon Of. . Modeslo. CA 95350 (Call i ReSidents add 6" .. 
sates tax I (Allow;:l to 6 weeks delivery ) 



A BRILLIANT FUTURE FOR YOUR AIM-65 WITH THE BANKER MEMORY

Your 36K of free address

space is the AIM's most

valuable and limited re

source. With today's large

capacity RAM boards, ROM

boards, disk systems, video

boards, and other expansion

accessories it is easy to deplete

this resource before the applica

tion requirement is satisfied. MTU

has solved this problem.

THE BANKER MEMORY contains 32K of RAM, 4 PROM sockets for 2716/2732/2332, a PROM programmer, 40 bits of parallel

I/O, and 4 timers from two 6522 I/O chips. Addressing is extremely flexible with the RAM independently addressable in 4K

blocks, PROM's independently addressable, and I/O addressable anywhere on a 64 byte boundary (even in AIM'S I/O area at

AXXX by adding a single jumper to the AIM).

This may sound familiar, but read on! Unlike other AIM compatible memory boards, THE BANKER MEMORY has on-board bank-

switching logic! The four 8K blocks of RAM plus the 4 PROM sockets make up 8 resources, each associated with a bit in an
Enable Register. Through this Enable Register resources may be turned on and off under software control. When a resource is

off, its address space is freed for other uses. You can even put BANKER resources at the same address and switch among them

for virtually unlimited RAM and PROM expansion! You can even have multiple page zero's and stacks! Do you need 160K byte of
memory? It only takes 5 of THE BANKER MEMORY boards and you end up with 5 page zeros and stacks to boot!

There's more! The BANKER MEMORY also incorporates 18 bit addressing which allows for the 256K address spaces of the
future RAM PROM and I/O each has its own full 18 bit address decoder which allows these resources to be in different 64K
banks. This board and other MTU products, such as our 320 by 200 dot VISIBLE MEMORY and Floppy Disk Controller with 16K
DMA RAM, can turn your AIM into a truly powerful 6502 computer that far surpasses the packaged systems in functional

performance.

INTRODUCTORY SPECIAL K-1032-1 32K BANKER MEMORY FULLY ASSEMBLED AND TESTED $395.00 ($450.00 as of
March 1,1980) or the K-1032-2 16K RAM only with bank switching and 18 bit address bus only $295.00

Isn't it time you took a closer look at MTU — we offer you power now with an eye to the future.

WRITE OR CALL TODAY FOR OUR 48 PAGE FALL 1980 6502 CATALOG

^**ak International requests include $1.00

VISA and MASTERCARD accepted

Photo credit:

SUPERNOVA CRAB NEBULA:

Palomar Observatory,

California Institute of Technology

Micro Technology Unlimited

' 2806 Hillsborough Street
P.O. Box 12106

Raleigh. NC 27605. U.S.A.

(919)833-1458

■■-'.;-■'■
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ECHO SERIES™speech synthesizers

COMPUTERS ARE SPEAKING OUT!

Now you can add intelligible speech to your computer

without using vast amounts of memory! The ECHO ] [™

speech synthesizer for the Apple* is the first of a

series of synthesizers based on the same technology

that made the Speak & Spell** a success.

The initial operating system allows the creation of

your own vocabulary with phonemes (word sounds)

while using very little RAM memory (approx. 800 bytes

+ 20 bytes/word). Enhanced operating systems and

vocabulary ROMs will be offered as they become

available.

The ECHO It™ comes complete with speaker, instruc

tion manual, and a disk containing a speech editor,

sample programs, and a sample vocabulary. Sug

gested list price is $225.

See your dealer or contact:

STREET ELECTRONICS

CORPORATION

Trademark of Apple Computer

3152 E. La Palma Ave., Suite C

Anaheim, CA 92806 (714) 632-9950

* Trademark of Texas Instruments

Educational Software For:

PET BO

Graphics-Color-Sound-Tutorial-Summaries

For

information
Contact:

software

I/of minnesota inc
4850 Wellington Lane - Minneapolis, MN 55442

612-559-9639 612-559-9208

144 COMPUTEI September. 1981. ISsue 16 

E C H 0 S E R I E STM SPEECH SYNTHESIZERS 
COMPUTERS ARE SPEAKING OUTI 

Now you can add intelligible speech to your computer 
without using vast amounts of memory! The ECHO IITM 
speech synthesizer for the Apple* is the first of a 
series of synthesizers based on the same technology 
that made the Speak & Spell " a success. 

The initial operating system allows the creation of 
your own vocabulary with phonemes (word sounds) 
while using very little RAM memory (approx. 800 bytes 
+ 20 bytes/word). Enhanced operating systems and 
vocabulary ROMs will be offered as they become 
available. 

The ECHO IITM comes complete with speaker, instruc· 
tion manual, and a disk containing a speech editor, 
sample programs, and a sample vocabulary. Sug· 
gested list price is $225. 

See your dealer or contact: 

IDEC! STREET ELECTRONICS 3152 E. La Palma Ave . , Suite C 
~ CORPORATION Anaheim, CA 92806 (714) 632-9950 

·Trademark of Apple Computer •• Trademark of Texas Instruments 

Educational Software For: 

PET 

Graphics-C 0/or-5 ound-Tutoria/-5 ummaries 

For 
Information 
Contact: 

software 
of minnesota inc. 

4850 Wellington Lane - Minneapolis, MN 55442 
612-559-9639 612-559-9208 
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Commodore

Business Machines

To Sponsor

National Careers

For The Disabled

Symposium

King of Prussia, PA, Aug. 6, 1981

— The first National Careers for

the Disabled Symposium, offering

first-hand information to career-

oriented disabled persons, will be

sponsored by Commodore Busi

ness Machines, Inc., in association

with Careers for Disabled, Inc.,

and be held at the Convention

Center in Baltimore, Md.,

December 4-6, 1981.

The symposium will reach

out to tlie many thousands of

people who, because of their

disabilities, and in some cases lack

of skills, have been kept out of the

mainstream of the work force and

society.

Each workshop will include a

special lecture on "how to" obtain

training and then market new or

existing skills in areas such as

computer technology, starting

your own business, continuing

your education, sales, government

and unions, finance, printing and

the graphic arts, clerical, travel

and leisure, food services, com

munications, and repair trades.

In announcing that Commo

dore has agreed to sponsor the

symposium, [ames Finke, presi-

denl and thief operating officer

of the company, said, "Today,

business leaders must assume

leadership rolls in helping assimi

late millions of handicapped

people into the work force. It is

our belief that their symposium

will he an important first step in

bringing about this reality.

Additional information on

and reservation forms tor the

first National Careers for the

Disabled Symposium are available

by contacting Careers for the

Disabled, ^01 Madison Avenue,

Suite 1 102, New York, NY 101)Hi.

Atari Video

Computer System™

Service Network

Formed

Sunnyvale, CA — Atari, Inc.,

announced ihe formation ofa

nationwide independent service

network to provide convenient

warranty service for the Atari

Video Computer System (VCS™).

The network, which will include

500 service locations by the end of

198 1, will be composed of inde

pendent electronics retail and

repair centers, trained and autho

rized by Atari to service the Atari

VCS. In addition, the centers will

become retail outlets for Atari

VCS hand controllers: joysticks,

paddles and keyboards.

"With the number of Atari

VCS owners growing daily, we

need more service centers in

more places across the U.S.," said

Michael ]. Moone, president of

Atari's Consumer Electronics

Division. "By recruiting and train

ing independent shops to service

our product, Atari can better

serve the more than 2.5 million

Atari VCS owners in this

country."

Previously, all VCS service

had been performed by Atari's

own regional service centers

located in Somerset, New Jersey

and Sunnyvale, California. These

centers will continue to operate as

support for the independent

service network. They will be

joined by two more Atari regional

Centers in Chicago and Dallas

later this year.

The Atari Video Computer

System is a programmable home*

video entertainment unit that

utilizes over 40 interchangeable

game and educational cartridges.

Ihe VCS can he played on any

home TV set.

MEMOREX
FLEXIBLE DISCS
WE WILL NOT BE UNDER

SOLD!! Call Free (800)235-4137

for prices and information Dealer

inquiries invited and C.O.D.'s

accepted

PACIFIC EXCHANGES

100 Foothill Blvd

San Luis Obispo.CA

93401 inCaL call

(800)529-5935 or ^ST
(805)543-1037

ilAKT SPIDERS AM :C(tI!.'; IT OUT OF 7HE DAJ1K

\kLLLi 70 Ha;d YCUK VILLAGE! IKE PECPLE OF

THE VILLASE TOOK A VOTE AND LUCKY ICU-
lOU'VE BEEN ELECTED 70 BE THE FIRST USE
OF DEKEKSE! WITH CNLY YOUfc iCICK REFLEXES

AND IhL'STi SH0TGL'.', IC AID YOU, YOU'VE jOT

TO HOLD 7HEK OFF AS LCNS AS YOU CAS. OF

COURSE. THE KDP.E YOU KILL, THE PASTES AND

THICKER THEY COKE- SC0X IHE SCREEN 13

FILLED VITH NASTY CRAWLING SPIDERS- ONE
SLIP AND YOU'RE ••■SFIDEHFOCB""!

KOR ALL 031 CASSETTE SYSTEMS WITH 8K. HAS
SOUND (COMPATIBLE WITH C!P MODEL 11).

SAVfc #],C0 BY ORDERING NOW, OR SEND ll.OO
PQH ILLUSTRATED CATALM AND 3ET A CHEDIT
CEfCIlFICATE FOfi |1.5<] jOOD ON FIRST 3RDEH.

Introductory
Ottei

Pretzel land Software

2005 A WHITTAKER RD.

YPSILANTI, Ml.48197

September. 1981. Issue 16 

Commodore 
Business Machines 
To Sponsor 
National Careers 
For The Disabled 
Symposium 
Ki ng of Pruss ia . I' A, A ug. Ii. 19i1 l 
- The firsl Nal io nal Careers fo r 
Lhe Disabled Symposium . offe rin g 
rirs t-ha lld illformati o ll 10 career­
o ri e nl ed disabl ed pe rsons. \\'ill be 
spo nso red by Commodo re Busi· 
ness t\ la chin cs, lilt.: ., in associatio n 
with Ca rce rs for Disab lcd . Inc. , 
alld be held a'the Convc llI.ion 
Ce llle r ill Baliilllol'C , Md ., 
Decenlbe r 'I·ii , 198 1. 

The symposiulll will reach 
OlittO th e man y th o ll sands or 
peo ple who. becallse of th e ir 
di sab iliti es , and in so me Glses lack 
o f s kills. ha" (; bce ll kc pl OUI of di e 
mainstrcam or thc work ro n . .:e and 
soue l)' . 

Each \\'orkshop will ill clude a 
spccia llc( tll rc O il " how to" obtain 
trainin g and Ih e n markc l lI CW 0 1-

cx istin g sk ills ill a r eas such as 
compute r tcchnology. sta1'lillg 
your 0\\'11 busill ess. contilluing 
YOli I' cd lI cat iOll , s; dcs. go\'(: n IIll e lll 
alld lIllioll S. fillan ce . printing and 
the g raphic arts. clerical , tra\'cl 
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a nd le isure. rood ser vices , co m­
mUl1icat io ns, and r e pair trades. 

In annollncing lha t Cummo­
dore has ag reedLO sponso r Lh e 
symposiu lll , .l amcs Finke, pres i· 
d e nl and chief o pe ratin g o nice r 
o r th e compan y, sa id , "Today, 
bus iness leade rs must assum e 
lead e rs hi p rolls in help in g ass imi ­
laLe m illi ons of handica pped 
people illlO th e work force . I Lis 
o ur be lie f Lh a L Lh e ir symposium 
will be an imporlam firsL sLe p in 
bring in g about thi s real it),. 

Addil iona l info rma Lio n a ll 
a nd rcsc n 'a t io n fo rms r o r th e 
rirsl Nat iona l Ca reers for the 
Disabled Symposium a re ava il able 
by con lacl in g C ll 'eers f'or lhe 
Disa bled . ~(i l Madison Avenue, 
S uiLe 11 02, New York , NY 10016. 

Atari Video 
Computer System ™ 

Service Network 
Formed 
SIIIl I l\ ,·a le. ( ::\ - , \I ;lri . IIlL . 

;1I1I 10;1I1 Ct' d lil t' 1'0 rill:! I iOIl Or:l 

Il<l l i( )ll\ \' j(k ilHIl'I)l' IHlcl l t sen-ict' 
network 10 pn)\'ide convcni e nt 
\\'a r ranl ), se r vice for th e Ata ri 
Video COlllpu le r Sysl e lll (VeS 'M ). 
The nCllI'ork . whi ch \\'i ll in cl ude 
,,00 sen'ice 10GHion s b)' Ih e e nd o f 
I ~1 8 1. wi ll be co nl)Josed of inde· 

MEMOREX 
FLEXIBLE DISCS 
WE WIll. NOT BE UNDER· 
SOlD!! Call Free (800)235-4137 
for prices and information Dealer 
inquiries invited and CO.O: s 
accepted 

PACIRC EXCHANGES 
100 Foothill Blvd_ 
San Luis Ob15PO_CA 
93401 In CaL can 
(800)529·5935 o r 

(805)543-1037 -VISA 
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p e nde nl c1 eclronics rc wi l a nd 
re pair ce lH e rs, trained an d a utho­
ri zed by A La ri lO se rvice Lhe A Lari 
yes. In addi Lio n. Lhe ce nl c rs will 
beco me re tail (l llL le lS for Alari 
ves ha nd comroll e rs: joys Lic ks, 
paddles a nd keyboa rd s. 

"WiLh Lh e numbe r of' Ala ri 
VC:S oWlle rs g rowin g d a il y, wc 
need lIl o re se rvice cenlers ill 
more p laces across Ih e U .S. ," sa id 
~ l i chael.J. ~ I ()()ne, pres ide nL of 
Alari's Conslimer Electroni cs 
Di\'is ioll_ "By rccruitin g <.I ndlra in ­
in g indc pc nden l shops to se rvice 
U lil ' producl . Atari G Ill be ner 
se rve the more than 2.5 millio n 
Atari ves ow ne rs in t hi s 
cou III r y. " 

Prev ious ly, a ll ves se r vice 
had been pe rf(J rlll ed by ALari 's 
ow n regiona l se r vice ce nLe rs 
loca Led in Some rsel , NcwJe rscy 
a nd SunIl Y" a le, Ca lifo rnia . These 
CC IHer s will co n tillu c to o pe ra le as 
SLlPP01'l for Lh e inde pe nde nL 
se n 'ice ne Lwork . They will be 
joined by LWO more ALa r i reg iona l 
Cemers in C hicago a nd Dallas 
la Le r Lhi s year. 

T he Alari Video CO ll1pUI Cr 
Systc m is a programmable home 
vid eo e ntc rtailll11 cntunillhat 
ulil izes o ve r 40 intc rchangcable 
gam e a lld edu cationa l CiHlridgcs_ 
T he ves ca n be pl a)'cd on an y 
hOlll e TV SCI. 

CUII7 SP!D[J!S iJiE COl(l:<C ~'P our or !HE DIJII 
VAU.£T j'(I I14lD YOl'll 1I1U-J,:iE! :"HE PlCP!.E or 
tit[ VlLU(:E tOOl A Vorl 1,.'(0 LUCKY YCU_ 
YOU ' VE !Ef:; EUX:Hll 70 u: ,liE 'IRS! LIIIE 
0' DEI"~SEI ;;:,s alLY YOUR ~UIC.I fiUl.D"&5 
1,.'(0 !HIJS7'! SI!O':G\.tII 70 A: O YOU , YOU ' VE cor 
j'(I HOUI !HD! OFF AS LOl1C AS YOU CI,.'(. OF 
COt1RSE. rilE 1(01!l: YOU lCill. . TIlE PAStEJI A.'IID 
7IIlCXER "'.ltY CO I(EI SOQ!; !HE SCF.EES IS 
PILLED IIItH SASTT C IIJ.~1.IS~ SI>ID!RS· QSE 
S1.II> 1,.'(0 JOU ' II£ "':;FlDERl'OOO"'1 

POR AU. OSI CASSE'i'TE SYSTEI'.s IIItH 8M. IU.S 
SOUND CCOI!PUIIILE ~'ltll Cll> I(OOE!. II), 

SAV E " .00 II ORDER Ill~ 11010', OR SL"<O ' I 00 
FOR It.l.U3tllArED CAtJ.LOO A.'1l) cn A climiT 
CEIITIPICATE FOR ' 1. 50 GOOO as F!JiST ORDER . 

Introductory 
Ot1er : . ~ . 93 

AU. OIWERS SHIPPEl) 
I>OS;'AID 

Pretzelland Software 
2005 A WHITTAKER RD. 

YPSILANTI, MI.48'197 
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Atari Memory

Price Drop

Mosaic has announced that they

are reducing the prices on two

major memory products lor the

ATARI Computers,

TheSKto L6K RAM Expan

sion Kit will retail for $49.95,

down from $79.00. The Mosaic

32K RAM will retail for $179.95.

down from $219.95.

MOSAIC ELECTRONICS

P.O. Box 748

Oregon City, OR 97045

Family Oriented

Software Developed

New York, NY — Apple Com

puter Inc. and the Children's

Television Workshop, creators of

"Sesame Street," have combined

talents to design, develop and

distribute 20 software programs

for use on Apple personal

computers.

The programs are an out

growth of 50 educational games

developed by the Children's Tele

vision Workshop (CTW), and

were tested over the past year at

the Sesame Place Computer Gal

lery, a component of the newly

created "playground of the fu

ture" in I.anghorne, Penn.

rhe Children's Computer

workshop, a division of CTW and

directed by Joyce Hakansson,

decided to adapt the 50 games

used at Sesame Place into 20

marketable programs to allow

public access to these informal

educational programs. Apple will

publish the programs, then dis

tribute them through its more

than 1,000 U.S. computer retail

dealers under the Special Delivery

Software label.

"CTW used Apple computers

at Sesame Place because of their

I 6-color graphics and sound

capabilities. The new programs

rely on these capabilities," said

1 [akansson.

"Developing the software

programs is a natural extension

of our interest in blending enter

tainment and education on televi

sion. This is our first step into

electronic publishing, a field

which we believe will make a

significant impact on informal

education," said CTW President

Joan Ganz Cooney.

1 he games, entertaining in

their use of sound, color and

animation, are primarily aimed at

the three-to-Ki-year-old age

group. I hey are designed to

acquaint t hildren with

computers.

Program concepts include

tests of motor skills, reading,

vocabulary, math, logic and prob

lem solving and creative and

artistic challenges.

"The programs have been

thoroughly researched and their

appeal has been proven through

regular use by visitors at Sesame

Place," said Mike Kane, marketing

TRS-80

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

ATARI

EPROM Programmer
PET • APPLE ■ AIM-65 * KIM-1 • SYM-1 • OHIO SCIENTIFIC

I

Software available for F-8. 6800. 8085. 8080. Z-80. 6502, 1802
2650. 6809 based systems.

EPROM type 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
connectinq to microcomputer. Requires V? I/O ports. Priced at
$16*3.0(1 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 270H Sl7.«l

PM 1 2704.2708 . 17.IHI

PM2 2732 .1.1 rx>

PM3 TMS 2716 .. 17.041

PM4 TMS 2532 :H.OO

PMS TMS 2516.2716.2758 . 17 (Ki

I'MH MCM68764 . :i!i(xi

Optimal Technology, Inc.
Blue Wood 127, Earlynville, Virginia 22936

Phone (804) 973-5482

fDISK 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

patented ISOLATORS eliminate equipment interaction AND curb

damaging Power Line Spikes, Surges and Hash.

• ISOLATOR (ISO-1) 3 filter Isolated 3-prong sockets; integral

Surge/Spike Suppression; 1875 W Maximum load, 1 KW load any

socket $62.95
• ISOLATOR fiSO-2) 2 filter isolated 3-prong socket banks; {6

sockets total); integral Spike/Surge Suppression; 1875 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

• SUPER ISOLATOR (ISO-11) similar to ISO-2 except double

filtering & Suppression S94.95
• CIRCUIT BREAKER, any model (add-CB) Add $ 8.00

• CKT BRKR/SWITCH/PILOT (CBS) Add S16.00

AT YOUR

DEALERS

Master-Card, Visa, American Express

Order Toll Free 1-800-225-4376

(except AK, HI, PR & Canada)

/S?Electronic Specialists, Inc.
171 South Main Street. Nal/cfc. Mass. 01760

Technical & Non-800: 1-617-655-1532
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Atari Memory 
Price Drop 
Mosa ic has a n nou nced th a t Lhe y 
a re reducin g lhe pri ces O il two 
majo r memo ry p rod u Cls fu r Lh e 
ATAR I Co m p u te rs. 

T he 8 K LO 16 K RAM Expa n ­
sio ll Kit wi ll re la il for $49.95, 
dow n f ro l1l $ 79.00. T h e ~ I osa i c 
:1 :lK RAM wi ll re la illi)r $ 179 .95. 
clOWIl rru m $ 2 19.95. 

MOSAIC ELECT RON ICS 
P.O. Box 7-18 
Oregoll C it )" OR 9704 5 

Family Oriented 
Software Developed 
Ne w York, N Y - Ap ple CO Ill ­

p"te r I lie and Ih e C hild re n 's 
T elc\'isio ll vVo r ks h up. c rea tors o f 
"Sesa me St reel." ha\'c cO l1lb ill ed 
ta le llt s 10 d es ig n, develop and 
d istri bu te ~o so rl\\'an: prog ra ms 
fo r li se on Ap ple pe rsolla l 

COMPUTE! 

COlllpU l c r s. 

T he p rograms a rc a n o u l­
gruwth o f 50 ed ucat ional g'<lmcs 
de velope d by the C hi ldre n 's T e le­
visio ll Wor kshop (CTW) , a lld 
we re tes ted ove r th e past yea r a t 
Ihe Sesaille Place Computer Ca l­
le r y, a cOlllpolle nL u f lhe new ly 
c reated " playgroun d or the ru­
tun;" in L tll g ho rn e. Pellll . 

T he C hi ld ren's CO lll pu le r 
works hop. a di" isio ll or CT\.v a nd 
di reCied b), J oyce H a kall sso ll, 
dec id ed 10 adaplth e 50 g,""es 
used al Sesa li le Pl ace illlO:W 
mar ke tab le p rograms to a ll ow 
publ ic access tu these ill forlllal 
educatio ll a l p rogl·ams. Apple wi ll 
p u bl ish Ih e prog rams, the ll d is­
trib lil e the m th ro ug h its more 
, ha ll I ,OO() U.S . UJ m pul c r re lai l 
deal e rs ull d e r th e Spec ia l Del ive r ), 
son wa re la be l. 

"CTW used App le W ill pUle rs 
at Sesame Place because or th e ir 
I f) -color g raphi cs a nd sOl1nd 

capabi liti es . T he ne\,' progra lll s 
rei ), on these ca pa bili t ies," ,a id 
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Haka llsso n . 
" De\'elopi ng l he soI"L\,'arc 

p rograms is a na tural extension 
o f o ur in leresl ill b le nding e n l.e r­
ta inme nt a nd educa ti on o n telc\'i­
s iu ll . T hi s is o llr rirs t ste p illl O 
eieCl.ro lli c pub lis h ing, a fie kl 
",h ic h we be lic"e will llla ke a 
s ig n ifi can l im paCl Oil infor mal 
edu catiu ll ," said CTW Pres ide nt 
.J oa n Call z Coone )'. 

T he ga lll es. e n tertailli ng ill 
t he ir li se or sOlln d, colo r a lld 
an ima t io ll . are p rimaril y a illl eci ;11 

l il e til r cc-to- 13-yea r -old age 
group. ~rh e)' a re d es ig ll cd 10 

acqua ill t chi ld re n \,·itlt 
com pllte rs. 

Progra lll cU ll ce pt s incl ll d e 
tes ts o r 111 0 10 1' skills. read i ll ~. 
vucah ui:II ,), . llI a th . lugic a nd pro f> ­
!e ln so lvill g alld creati\T a ll d 
art istic cha ll e nges. 

"The p rograllls ha\'e bcc ll 
I.ho rough ly researched a ll d Li ll.: ir 
;lppca l h as hccn pro\'c n throllgh 
reg u lar li se by \'isi tors :\1 SCS; lill L' 

Place .. ' sa id i\ l ike Ka ll e . Illal · kt.: li ll ~ 

IRS-SO 
SWIP 

Healh H-8 
Model EP-2A-79 ATAR I 

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

EPROM Programmer 

Software i , 
2650. 6809 based systems. 
EPROM Iype is selected by a personality module which plugs into 
the front of the programmer. Power requirements are 115 VAC 
SO/ 60 Hz. at 15 watts. 11 is supplied UJith a 36·i nch ribbon cable for 
connecting to microcomputer. Requires Il l! 1/0 ports. Priced at 
'$1 69.00 I.~~th one set of software. (Additional software on disk and 
cassette for various s!lStems.) Personality modules are shol.ll!1 below. 
Pan No. Progratn§ Pt1cl' 
P,.1 0 TMS2i08 ~ 1 7\~' 
PM 1 2704. 2708 1700 
PM 2 2732 .U 00 
PM 3 TI-15 2716 17 ~\ 
PM 4 TI-15 2532 :tl \~l 
PM 5 TM5 2516. 2716. 2758 17.\10 
PM·l:! MC1'-I 68764 .if,e., 

ODtimal Technology, Inc. 
-Slue Wood 127, EarIV8"llle, VIrginia 22936 

Phone (804) 973-5482 

Don't 
Blame The 
Software! 
Power Line Spikes. Surges & 
Hash could be the culprit! ~

:' " 
" 

", : " , 

Pat "4259 705 ISO 2 

Floppies. printers, memory & processor often interact! Our 
paten ted ISOLATORS eliminate equipment interaction AND cu rb 
damaging Power Line Spikes, Surges and Hash. 

• ISOLATOR (150·1) 3 filter Isolated 3·prong sockets; intypral 

~~~~:~S~~~~ .s.~~~r~.s.s~~~ ;. ~~:~ .~. ~.a.x.I ~.U.~ . I~~~.' .1. ~ ... 1 ~a$~~.9~ 
• ISOLATOR (lSO·2) 2 filter Isolated 3·prong socket banks; (6 

socket s tot al); Integral Spike/Surge Suppression; 1875 W Max 
load, 1 KW either bank . . . $62.95 

• SUPER ISOLATOR (150·3), 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 

• SUPER ISOLATOR (lSO·11) similar to ISO·2 except double 
fl ilering & Suppression . . . . . . . . . . . . . . . . .... $94.95 

• CIRCUIT BREAKER, any model (add·CB) . . ... Add $ 8.00 
• CKT BRKR/SWITCH/PILOT (·CBS) . . Add 516.00 

AT YOUR 
DEALERS 

Master·Card , Visa, American Express 
Order Toll Free 1·8OQ.225-4876 
(except AK, HI, PR & Canada) 

Bf:7 Electronic Specialists, Inc, 
171 Soulh Marn St,,,,,t Nal/ell Mass 01760 

Technical & Non·BOO: 1·617·655·1532 
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manager for Apple's Personal

Computer Division.

"Apple is deeply involved in

the education market and we

insist that educational software

for the home be of the same high

quality as programs designed for

classrooms," Kane added.

CompuMart

Announces New

Summer/Fall

Catalog

CompuMart Corp. has just pub

lished its new summer/fall micro

computer catalog.

The 48-page catalog features

pricing and technical information

for microcomputers and micro

computer systems from Apple,

Commodore, Hewlett-Packard,

Rockwell International, Texas

Instruments, and other manufac

turers. Books, accessories, and

peripherals (including 13 printers

from 5 manufacturers) are listed.

To obtain your free copy of

this catalog, write to CompuMart

Corp., P.O. Box 568, Dept. 001,

Cambridge, MA 02139.

IM

BRAIN BOX

Courseware Kit

For Pet/Apple

BRAIN BOX — The Computer

Tutor announces the release of

200 educational programs on 30

titles. These are available on

floppy disks and cassettes for

Apple and PET microcomputers.

BRAIN BOX programs are

created by a staffof professional

teachers and programmers. Each

title is accompanied by extensive

informative documentation,

including a complete Teacher

Guide designed to integrate

courseware into the curriculum.

The BRAIN BOX COURSE

WARE KIT™, accompanying

each title, permanently and con

veniently houses the disk or

cassettes and contains a glossary

of commonly used computer

Your VICS Will Smile

When It Meets VIXEL
Your VIC is one cute little beast, with lots

of features for the price: color, sound. PET

Basic, and a real keyboard- But your VIC

needs programs to show off all those great

features, and that's what VIXEL is all

about. We bring you a cassette with

several clever, imaginative programs,

created just for the VIC. Naturally, a well-

written booklet of instructions comes with

every VIXEL.

VIXEL #1 is available now for only S12.95,

including shipping in the US and Canada.

It's the sort of outstanding software

package you'd expect from the folks who

have published over 150 great CURSOR

programs for the PET.

VIXEL will make your VIC smile. And you'll

VISA and Mastercard welcome

theCODE
WORKS

TM

VIXEL is a Irademark o) The Code Works.

VIC Is a trademark ci Commodore Business Machines. Inc.

The Code Works

Bo. 550

Goieia. CA 93116

(B05J 6B3-1S85

terms, an Overview of Microcom

puter hardware and functions, a

Primer for BRAIN BOX pro

grams and a Pronunciation Guide

to the BRAIN BOX adaptation of

the phonetic alphabet. Each lesson

combines texi with innovative,

animated graphics, plus sound

effects on Apple.

BRAIN BOX has a unique

multiple-copy plan, designed to

fully utilize a school's computer

complex ai discount prices. For

each title package ordered ai the

regular price, up to 5 additional

copies of the cassette or diskette

may be purchased lor (>()% off the

regular price.

A demonstration disk with a

variety oflessons from the BRAIN

BOX catalog is available for $30,
which will be credited against the

purchase price of any 2 or more

lilies.

For your free catalog, write

BRAIN BOX, 601 West 26 Street,

New York, NY 10001 or call 212/

989-3573.

New Axlon* Memory

System For Atari*

800 Announced

Sunnyvale, ("A — Axlon Incorpo

rated ol Sunnyvale announced

the release of its 128K memory

system for the Atari S00, making

il a powerful personal computer.

According to John Yurich.

Axlon's president, the system,

called the RAMDISK™ Memory

System, comes with software liial

makes the new system function

like a disk device. The system can

also he programmed ;ts hank

selectable RAM memory.

The RAMDISK Memorj

System, when utilized as an addi

tional disk device in conjunction

with an Alan 810* Disk Drive, is

compatible with existing software

written for ihc Atari 800 system.

Function for function, the RAM-

DISK system is up to '20 times

faster than the Atari 810.

The RAMDISK Memor\

System c;m also be utilized as

bunk selectable RAM memory.

The system is organized into
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m a nager for App le's Personal 
Compute r Division. 

"Apple is deepl y in w h 'ed in 
the ed ucatio n Ill a l-k ct and \\"C 

in sist that educatio na l software 
for the home be of th e same high 
qualiLy as programs designed for 
classrooms," Kan e added . 

CompuMari 
Announces New 
Summer/Fall 
Catalog 
Compu1vi an Corp. h as j ust pub­
lished its new slimmer/fail mi cro­
computer cata log. 

The 48-page cata log feaL ures 
pricing and technical infonnatio n 
for microcom pute rs a nd mic ro­
co mpuLer systems fro m App le, 
Commodore, H ewle LL- Packa rd , 
Rock we ll I m ernaL ional , Texas 
I n Slrumc nts, a nd other ma J1ufac­
ture rs. Books. accessories, and 
p e r iphc ra ls (includin g 13 printers 
from 5 manufacturers) a rc li sted . 

To obtain yo ur free copy of 

COMPUTE! 

this ca ta log, write to CompuMa rl 
Corp. , P.O. Box 568, Dept. 004, 
Cambridge, MA 02 139. 

BRAIN BOX 
Courseware Kit ™ 

For Pet/Apple 
BRAI N BOX - The Comp uL c r 
T utor a llllO lllH':CS til e release of 
200 ed uGLti o nal prog ra m s Oil '10 
titl es. These a re avai lable o n 
flopp y dis ks and casse lles for 
Apple and PET microcomputers . 

BRAIi\ BOX programs arc 
creaLed by a sta ll o f professional 
lcacil c rs a nd programme rs. [acl l 
tiLie is accompanied by extensive 
in f'ornl <l t i vc dOClIl1l e l l I al ion. 
incl udin g a comple Le Tcach c r 
C uid e designcd to int egrate 
cou rseware inlo thc curricululll . 
The BRA I N BOX COU RSE­
WARE KIT '·, accolllpanyillg 
each lille . perma ne ntl y and con­
ve lli e ntl y hOll ses th c di s k or 
GISsctt cs and cO lltain s a g lossary 
of' cOlllmonl y lI sed COll1pULe r 

Your VIC® Will Smile 

When It Meets "'IELT~' 
~~ 

(~) 
\;Ih~ 

(~.) 

Your VIC is one cute little beast. with Jots 
of features for the price: color. sound . PET 
Basic, and a real keyboard. But your VIC 
needs programs to show off all those great 
features , and that's what VIXEL is all 
about. We bring you a cassette with 
several clever, imaginative programs, 
created just for the VIC. Naturally, a well­
written booklet of instructions comes with 
every VIXEL. 

VIXEL #1 is available now foronJyS12.95, 
including shipping in the US and Canada. 
It's the sort of outstand ing software 
package you'd expect from the folks who 
have published over 150 great CURSOR 
programs for the PET. 

VIXEL will makeyourVIC smfle. And you'll 
smile too. VISA and Maslercard welcome 

1I1XEL™ THECODE 
WORKS 

VIXEl Is a Irademark 01 The Code Works. 
VIC I. a trademark 01 Commodore Business Machine., Inc. 

The Code Wor~1 
Bo~ 550 
Gololli . C A 93116 
(805) 683, 1585 
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tcrm s, a n Ove r view of i\ licrocom­
p Ul er hard ware :Ind fUllct ions. a 
Prilll c r [i)l' BRAI N BOX pro­
g rams and a Pronunciation Guide 
to thc BRA I N BOX adaptation of 
Lhc p honcLic a lp habct. Each Icsso n 
combines Lex t wil h in Il0\'aLi\T, 

animated g r a phics, pl us SOUlld 
cfrecLs o n Apple. 

BRAIN HOX it as a ulliqu e 
11111 Ii ipl c-cop)' p lall, dcsigncd Lo 
1'1111 )' IILili ze a sc hool's compuLcr 
complex a t d isco ullt prices, For 
each Lil le package orde red aL the . 
r egul a l' p rice . up LO:) addiLional 
copies of lit c casseLle or diskclLc 
lll ay be purc hased Ii» ' (iO'7r oil Lh c 
regular price. 

A demonsLraLion disk \\' ith a 
va ri e L y oI' lesso ll s frolll I he BRA I i\ 
HOX caLalog is a\'ai lablc for $30. 
w hi c h w ill be cred il ed aga ill st Lh e 
purchase price or an )' ~ o r Illo re 
LiLlcs. 

For your rree Gllalog. wrile 
BRAI N BOX, liOI Wesl 21i SLreet. 
New York, NY 1000 I or call 2 121 
989-~ :;7~. 

New Axlon* Memory 
System For Atari* 
800 Announced 
Stl II I I),\'all'. C A - , \ X IOIl Illcorpo­
rated ol'SIIIIII\ \ 'ale ;tl lIlOIlIICl'(1 

t h<.: rel ease or it s I ~H" I 11<.: 11l 01"\ ' 

S)' SIC I11 for t h e At;lri HOO . lllaki'lltr 
" iL a powerful perso nal CO ll1pULer. 

Accord ill g 100Jo hli Vll ric h . 
Axloll's prcsidclll . lite '),SI<:n1. 
called lit e RA IDI SK ,. ~le lll ory 

S YSIC IlI. ('Ollies wilh so f"t\\'a r e that 
Ill akcs th e II C\\' S\'s tCIll fUIlClioll 
likc a d isk dc, · ic~. The S),S lclll Gill 
a lso he progr;tJllllll.:d as bank 
select able RAi\ 1 11l l' ll lIJI'\' , 

The Ri\~IDISK ~1~ lll ol'I ' 
SvstCIll. \d lCIl III ilizt'd as ;Ill ;~d di­
I i;) lIal disk ck'\'icl' ill CO I1.iUllct ion 
\\'iill a» Alari 8 1 II '" Disk Dr;'T. is 
(,())llpatihlc \\' i lll l'Xi Slill g' so f"I \\';II"C 
\\TiIlCII for t he Atari H()O s\"s tl'1l1. 
FlIlIClioll i"o r ftlllctioll . t111: RA\I­
DI SK sys l l'1ll is lip 10 ~O t i lll es 
raS ll' r lit;1I1 i11 l' Alari X I II . 

Titl' R /\ ~ II ) I S K ~lc ll"" ' " 
S ysll' 1I1 ('a ll also hl' ulili/,ed ;t.~ 
h;1I1k se lcClah lc R A~ llll C llI O I ')'­
The sys te lll is ()q.~· ; llli zl'd into 
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we beat the price

A
ATARI

*77O Computers
TM $779 for people:

WITH ONE YEAR EXTENDED WARRANTY

815 DUAL

DISKDRIVE

$1199

ATARI SOFTWARE

CX401 General Accounting $399.00

CX402 Accounts Receivable $399 00
CX403 Inventory Control . - $399 00
CX404 Word Processor $119.00

CX405 PILOT $68 00
CX413 MICROSOFT BASIC $68 00
CX4101 Invitation to Programming 1 $17.00
CX4102 Kingdom $13 00

CX4103 Statistics $17.00

CX4104 Mailing List $17.00
CX4105 Blackjack $13.00

CX4106 Invitation to Programming 2 . .. $20.00
CX4107 Biorhylhm $13.00

CX4108 Hangman $13.00

CX4109 Graph It $17.00

CX4110 Touch Typing $20.00

CXdlli Space Invaders $17.00
CX4112 States & Capitals 113.00
CX4114 European Countries & Capitals . . $13.00

CX4115 Mortgage & Loan Analysis.. . .$13.00

CX4116 Personal Fitness Prog $59.00
CX4117 Invitation to Programming 3 $20.00

CX4118 Conversational French $45 00

CX4I19 Conversational German $45.00
CX4120 Conversational Spanish $45.00
CX4121 Energy Czar $13.00

CX4125 Conversational Italian $45 00

CX6001 US History $23.00
CX6002 U S Government $23.00
CX6003 Suoervisory Skills $23.00
CX6004 World History $23.00
CX6005 Basic Sociology $23.00

CX6606 Counseling Proced.. $23 00
CX6607 Principal ol Act $23.00
CX6608 Physics $23.00
CX6609 Great Classics $23.00
CX5010 Business Comm $23.00

CX6011 Basic Psychology $23.00
CX6012 Effective Writing $23.00
CX6014 Principals of Econ $23 00

CX6015 Spelling $23.00

CX6016 Basic Electricity $23.00
CX6017 Basic Algebra $23.00
CX8106 Bond Analysis $20.00
CX8107 Stock Analysis $20.00
CX8108 Stock Charting $20.00
CXL4001 Education System Master $21.00

CXL4002 Basic Computing Language . .. $46.00
CXL4003 Assembler Editor $46.00
CXL4004 Basketball $24.00
CXL4005 Video Easel $24 00
CXL40O6 Super Breakout $30.00

CXL4O07 Music Composer $45.00
CXL4009 Chess $30.00
CXL4010 3D Tic-TacTow $24.00

CXL4011 Star Raiders S3Z.0O
CXL4012 Mlssle Command $32.00
CXL4013 Asteroids $32.00

CXL40i5TeleLmk $20.00

Compuhome $74.95
Visicalc S149.00
Letter Perlect (Word Processor) $119.00

Source $89 00

Atari' Peripherals:

4f)0 16K $329.00

410 Recorder $59-00
810 Disk Drive $449.00
815 Disk Drive $1199.00
822 Printer $359.00
825 Prmier $629.00
830 Modem $159.00
850 Interlace $139.00

Atari* Accessories
New DOS 2 System $21.00

CX70 Light Pen $64.00
CX30 Paddle $18.00
CX40 Joy Stick .■ $18.00

CX853 16K RAM $89.00
Microtek 16K RAM $75.00

Microtek 32K RAM $169.00

w commodore

CBM8032 $1099
4016 $799.00
4032 S999.99
8096 $179500
CBM4022 Printer $629 00
Tally 8024 $1699 00
CBM C2N Cassette Orive $6900
CBM4040 Dual Disk Drive $99900
CBM8050 Dual Disk Drive $1349 00

VIC 20

$259

CBM Software

WordPro3 Plus $199.00
WordPro-! Plus $299.00

Commodore Tax Package $399.00
Visicalc $149.00
EBS Accts. Rec./lnvenlory Interactive Syst $595 00
BPI General Ledger $329.00

OZZ Information System ...$329 00

Dow Jones Portfolio $129.00

Pascal $239.00
Legal Time Accounting $449.00

World Craft 80 $289 00

Word Check $180 00

CreateABase S180.00

Power S69 00
Socket 2-Me $20 00
Jinsam Call

Vic-TV Modual $19.00
Vic Cassette $69.00
Vic Disk Drive $ Call
Vic 6 Pack program $44.00

Disks

CX8100 Blank Disk (5| $22.00

Sycom Blank Disk (10) $29.00
Maxell Blank Disk (10) $36.00

Maxell Blank Disk (10) $46.00

Printers

Epson MX-70

Epson MX-80

Epson MX-80 FT > Call for Prices
Diablo 630

Nee 5530 T. $2495.00
TEC 1500 Slarwriter 25cps $1495.00

TEC 1500 Slarwriter 45cps $1995.00

No Risk, No Deposit On Phone Orders, COD or Credit Card,

Shipped Same Day You Call * _

■IN PA. CALL 717-327-9575 (800) 233-8950
COMPUTER MAIL ORDER

501 E. 3RD ST., WILLIAMSPORT, PA 17701

To Order:

Phone orders Invited (800 number is for order desk
only). Or send check or money order and receive

free shipping Pennsylvania residents add 6"/o

sales tax. Add 3% for Visa or M.C. Equipment

is subject to price change and availability without

notice. Please call between 11 AM S 6 PM.
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----- ATARI' 
815 DUAL 
DISK DRIVE ~ -~. 

. .... ,_ 0 u,~ 

: ~ A .-

800TM $779 
Computers 
for people:- $1199 ' .; jJ9!I .7 

WITH ONE YEAR EXTENDED WARRANTY 

ATARI SOFTWARE 

CX401 Genera l Accounting , .. , .... $399.00 
CX402 Accounts Receivable,. .. $399.00 
CX403 Invent ory ContlOl. ,. . .. $399,00 
CX404 Word Processor... "., .. 5119.00 
CX405 PILOT.. ..... ,." ...... S68 00 
CX413 MICROSOFT BASIC........... .., .. , 568 00 
CX4101 Invit at ion to Programming 1 .... 517.00 
CX4102 Kingdom .... ,.,.. ......... . $13.00 
CX4103 Stat istIcs... . . 517.00 
CX4104 Mailing List., ... . ................ ... S17.00 
CX4\05 Black jack ........ .... ... , .. , ,, 513.00 
CX4106 Inv itat ion to Programming 2. , .. , 520.00 
CX4107 Bior hythm".,.".,..... .... . ...... 51 3,00 
CX4108 Hangman., , .,, $13,00 
CX4109 Graph II ,...... ., 517,00 
CX4110 Touch Typing .. 520.00 
CX4111 Space Invaders., .. , $17.00 
CX4112 Stales t Capitals ................... $ 13.00 
CX4114 European Countries & Capl l als. . ... $13.00 
CX4115 Mortgage & Loan AnalySIS.. . ... 513.00 
CX4116 Person al Fitness Prog ........ , . . 559.00 
CX411 7 Invit at ion to Programm Ing 3 .. , ... 520.00 
CX4118 Conve rsat Ional ~rench....... ,. $45.00 
CX4 119 ConversatIonal German", , $45,00 
CX4120 Conversat ional SpaniSh . . 145.00 
CX4121 Energy Czar .. ,.. .. 113.00 
CX41 25 Conversa1 ional Italian., .. $45,00 

CBM 8032 
40 16 
4032 

$1099 
". $799,00 
.. 5999.99 

CX6001 u .s , History...... . ........ S23.00 
CX6002 U,S, Govern ment. ,., S23,00 
CX6003 Supervisory SkillS.. 523,00 
CX6004 World History..... S23.00 
CX6OO5 Basic Sociology,. S23,00 
CX6606 Counseling Placed., .... 123,00 
CX6607 Principal 0 1 Act $23.00 
CX6608 Physics , .. .. . .. . ....... $23,00 
CX6609Great Classics.... . ..... S23.oo 
CX60IO Business Comm , .. ,. , .. $23.00 
CX6011 Basic psychology.. . S23.OO 
CX6012 Ellecl ive Wri ting .. . ..... $23.00 
CX6014 Principals o f Econ", ............... 523,00 
CX60t5 Spelling ... , .. , .. ,. , ..... 523.00 
CX6016 Basic Electric!ly .. . ..... 523.00 
CX6017 Basic Algebra . . 523,00 
CX8106 Bond Analysis . ., .. ,, 520.00 
CX8107 Stock Ana lysis , .. ,........ ., $20.00 
CX8108 Stock Ch arl ing .. , . .. ,' ".. , 520.00 
CXL4oo 1 Education System Master . '" $21 .00 
CXL4oo2 Basic Computing Language , ....... . $46.00 
CXl4oo3 Assembler Editor " .. ,., ............ $46.00 
CXl4oo4 Basketball .,.. . .. 124.00 
CXL4oo5 Video Ea sel ... , .. $24.00 
CXL4006 Super Breakout . . . ... $30.00 
CXL4oo7 Music Composer . . 545.00 
CXL40Q9 Chess . . , .. , . , , .. $30.00 
CXL40 10 3·0 T,c·Tac·Tow ,. $24.00 

commodore 

Vic·TV Modual 
Vic Cassette , 
Vic Disk Drive .. 

VIC 20 

$259 

Vic 6 Pack program . 

.... $19.00 
. $69.00 
.$ Cal l 

. . $44.00 

No Risk, No Deposit On Phone 
Shipped Same Day You Call * 

Orders, 

CXL4011 Star Raiders , ... , .. , ... , .• • .. 
CXL4012 Missle Commend 
CXl4013 Asteroids. 

CXL401 5 TeleLink . 
Compuhome . 
Visicatc , ..... . . .. . . . . ....... , .. . 
Leiter Perlect (Word Processor) .. 
Sou rce ., .. ,., ........ .... ... . . 

Atari® Peripherals: 

4f'lO 16K . 

. , 520,00 

., $74.95 
. . . $149.00 
, .. 5119.00 

. $89,00 

. ... $329.00 
410 Recorder . 
810 Disk Olive . . 
815 Disk Drive . 
822 Prin ter , . 

., .. . . .. . $59.00 

825 printer . 
830 Modem . 
850 Inter face 

Atari® Accessories 
New DOS 2 System . 
CX70 light Pen . 
CX30 Paddle .. , 
CX40 Joy Stick , 
CX853 16K RAM , .. , 
MiclOlek 16K RAM ,. 
Mlcrotek 32K RAM . 

CBM Software 

. ..... . $449.00 
,. $1199.00 
.. $359.00 

, $629.00 
, $159.00 
. $139.00 

... . S21.oo 

.. $64.00 
..... . .. 518.00 

.. 518.00 
. .. $89.00 

.. ,. $75.00 
. $169.00 

WOl dPro3 Plus . , $1 99,00 
WordPIo4 Plus .... ,.... . . ... . $299.00 
Commodore Tax Package ., .. 5399,00 
Visicalc ........ ,', .. , .... , ... , .. , . .. . ..... $149.00 
EBS ACCIS, RecJlnventory In l eraclive Syst. , . $595,00 
BPI General Ledger .. , ... . ...... ....... ... . 5329.00 
Oll Informat ion System . $329.00 
Dow Jones Portfolio . . . . . ..... .. 5129.00 
Pascal .... . .. . ... . , .. ,.. . ....... . . . .... $239.00 
Legal Ti me Accounting . , . $449.00 
World Craft 80 . , .. , .. ,', . S289.OO 
Word Check .. . ............ . ... $180.00 
Create,A·Base 180.00 
Power .. ". 
Socket,2·Me ,.,."." ... 
JinS3m . 

Disks 
CX8100 Blank Disk (5) ..... . . . .. .. .. . .. .. . . .. . $22.00 
Sycom Blank Disk (10) , .,' ", .. , ....... , $29,00 
Max ell Blank Disk (10) ,. . .................. . $36.00 
Maxell Blank Disk (10) , , .. , $46.00 

Epson MX·80 
Epson MX·aO FT 
Diablo 630 

Printers 
Epson MX·70 } 

Nec 5530 ......... . ...... . . . 
TEC 1500 Starwri ter 25cps .. 
TEC 1500 Starwril er 45cps . 

Call for Prices 

,. S2495.OO 
.. $1495,00 

'" SI995.oo 

COD or Credit Card, 

• on all in stock units 

IN PA. CALL 717-327-9575 (800) 233-8950 To OrdH: 

Phone orders Invited (8CO number is for order desk 
only). Or send Check or money order alld rcceive 
Iree shipping. Pennsylvania residents add 6% 
sales tax. Add 3% for Visa or M.C. Equipment 
is subJcct 10 price change and avai lability without 
notice. Please call between II AM & 6 PM. 

COMPUTER MAIL ORDER 
501 E. 3RD ST WILLIAMSPORT PA 17701 
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eight (8) 16K pages which can be

selected under program control.

Larger and more complex pro

gramming applications are now

feasible utilizing bank selection.

The RAMDISK Memory

System is the first memory pro

duct for the personal computer

market using 64K RAM chips.

Until now a product such as RAM-

DISK was not feasible because of

the high cost of the new 64K

RAM chips.

The RAMDISK module is

installed in the second RAM slot

in the Atari 800 with 16K RAM

modules in the first and third

RAM slots providing 160K bytes

of RAM memory. Installation is

accomplished in a matter of min

utes and requires no modifications

to the Atari 800 computer.

The RAMDISK Memory

System includes the 128K RAM-

DISK module, operating manual,

DOS Memory Management Soft

ware and utility software. The

RAMDISK Memory System is

available at Atari dealerships

nationwide. The suggested retail

price of the system is $699.00.

* Indicates Trademark oi'Aiari Incorporated

'" Indicates Trademark ofAxlon Incorporated

Market Information

Now Provided To

CompuServe

Columbus, Ohio — Archer Com

modities, Inc. is now a provider of

commodity market information

on the CompuServe Information

Service.

Archer Commodities is a

commodity futures brokerage

firm located in Chicago. A wholly

owned subsidiary of Heinold

Commodities, Archer Commodi

ties provides its customers with

market information, experience

and needed personal attention in

helping them trade commodities

successfully.

Now through the Compu

Serve Information Service, own

ers of personal computers and

computer terminals can receive

current market reports and com

mentary, educational and infor

mational material on futures

trading and special announce

ments from Archer Commodities.

Subscriber requests for charts,

market newsletters and quotation

equipment are handled by Archer

on an individual basis through an

interactive feedback procedure.

CompuServe subscribers can

access information from Archer

Commodities for the standard fee

of $5 per hour weekday evenings,

all day weekends and holidays.

Weekday daytime access is also

available. I he equipment needed

would be a personal computer or

computer terminal, a telephone

and a modem.

CompuServe also offers the

latest news from major newspa

pers and a nationwide wire service,

corporate stock information,

home banking, electronic mail

and real-time communications,

computer games, family informa

tion and computing power for

programming activities.

EPROM
PROGRAMMER

KITS
Shown assembled EPROM nol included

For single supply 2516, 2716 & 2758 EPROMS. Verify erased.

Program - entire or partial. Auto verify after programming.

Transfer contents to RAM for modifying or duplicating.

Select Documentation lor: Use with:

6502 6820 PIA or 6522 VIA

6800 6820 PIA

6809 6820 PIA

8080/8085/280 8255 PPI

Documentation includes schematic, instructions for construction,

check-out and use. and software listing (or specified MPU.

Complete kit of parts (includes

Welcon 24 pin ZIF socket} S 39.95

Bare PC board and Documentation $ 15.00

Software listings for additional MPUs

(with purchase of Kit or PC board) $ 5.00

Ordering: Specify MPU Add SI Ioj postage S dandling. Overseas aod S2. An*

residents add 5°o sales tax Check or Money Orders for $U 3 Pfione orders

snip COD 602 B39 8902.

Micro Technical Products
814 W. Keating Ave.Dept.M • Mesa, Arizona 85202

WANT YOUR COMPUTER BACK?'

TM
Microcomputer (MMC) take over anyLet the MlCROsport

dedicated task.

It is the affordable alternative - kits from $89.00, application

units from only $119.00 (assembled and tested).

It is user-oriented - complete in-circuit emulation allows pro

gram development on ANY 6502 based system. It is compact

(4'/i" x ft'A" pc board) but powerful (32 I/O lines; 20 mA full

duplex, IK RAM + EPROM socket 4/16 bit counters; 6503

CPU) and works off any AC or DC power supply.

Turn your present 6502 based system into a complete develop

ment system with:

1 MMC/03D Microcomputer with ZIF sockets

I MMC/031CE In-circuit emulator for the 6503 CPU

1 MMC/03EPA EPROM Programmer complete with software

driver.

For more info call or write

R. J. BRACHMAN ASSOCIATES, INC.

P.O. Box 1077

Havertown,PA 19083

(215)622-5495
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e ight (8) 16K pages which G ill be 
selected unde r program control. 
La rge r and mo re complex pro­
gramming applications a re now 
feasib le utilizing bank selection . 

T he RAM DI S K Memory 
System is th e lirst me mory pro­
duct for the personal compute r 
marke t using 64K RAM chips. 
Until now a product such as RAM­
DISK was not feas ible because of 
th e hi g h cost o f the ne w 64 K 
RAM ch ips. 

T he RAMDISK mudule is 
installed in the second RAM slot 
in the Atari 800 with 16K RAM 
modules in the lirst a nd third 
RAM slo ts providing 160K bytes 
of RAM me mory. Installation is 
accomplished in a malle r of min­
utes a nd requires no Illodificatio ns 
to the Atari 800 computer. 

T he RA MDISK Me mo ry 
System includes th e 128 K RAM­
DISK module , operating manual, 
DOS Me mo ry Ma nageme nt Soft­
ware and uti lily sof"Lware. T he 
RAMDI SK Memory System is 
ava ilable a t Atari d ea lershi ps 
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natio nw ide. ~rh e suggested retai l 
price uf the system is $699.00. 
* Intiic.:atc.:s T .. adl.'lIlOlrk nf Ata ri Illcnrpol. ncd 
. ~ Indicatl'S T"ldl.'lIl;u·k nf J\x ln ll IncnqJoratccl 

Market Information 
Now Provided To 
CompuServe 
Columbus, O hiu - Arche r Com­
Illodities . IIH': . is now a provide r o f 
commodity marke t informatio n 
on the Com pLiServe Info rmat ion 
Service. 

Arc he r Cummudities is a 
commud ity fUlUres brokerage 
lirm located in C hicagu. A whull y 
ow ned subsid ia ry o f Heinold 
Commod ities, Archer Cummudi­
ties provides its custo me rs with 
markel inf()rnlalion, expe rie nce 
and needed persona l attention in 
he lping the m trade commodities 
S Llccess full y. 

Now throLigh the Compu­
Se rve Info rmation Service , own­
e rs of persona l computers and 
computer le rmina ls ca n receive 
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cur rent market reports alld co m­
mentary, educa tio nal and infor­
mational ma terial on futures 
trading a nd specia l announce­
ments from Arche r Commodities. 
Subscriber requests fur cha rts, 
marketnewsle lle rs and quota tio n 
equipme n t a re handled by Archer 
o n a n indi vidua l basis through an 
in teractive feedback procedure. 

Com p uServe subscribe rs Gill 

a(:cess infortllation from Arche r 
Comlllodities fo r the standard fee 
of $5 per hour weekday evenings, 
a ll d ay weekends and holida ys. 
Weekday daytime access is a lso 
ava ilable . T he equipllle ntneeded 
wo u ld be a persona l computer or 
computer termill a l, a telephone 
a nd a m ude m . 

CompuServc also olTe rs the 
latest news fro m major newspa­
pers a nd a nationwide wire service, 
co rporate slOck information, 
home bank ing. electron ic mai l 
a nd rea l-time cOlll llluni(:atioIlS , 
compute r ga mes. fami ly informa­
tion a nd (:omputing power fo r 
programming activiti es. 

EPROM 
PROGRAMMER 

KITS 

WANT YOUR COMPUT ER BACK'! 

ShO .... " assembled EPROM "o1 ,,,cluded n _ Q ._. 

, ~ I "0, \ ~ \&I 

... .. J 
;;11"2;'~ "" 

, ---

For single supply 2516, 2716 & 2758 EPROMS. Verify erased. 
Program · en tire or partial . Aul a verify after programming. 
Transfer contents 10 RAM lor mOdif ying or duplicating , 

Se lect Documentation for: Use with: 
6502 6820 PIA or 6522 VIA 
6800 6820 PIA 
6809 6820 PIA 

8080/8085/Z80 8255 PPI 
Documentation includes schematic, instructions lor construction, 
check·ou t and use, and software listing for speci fied MPU. 

Complete kit o f parts (i ncludes 
Wei con 24 pin ZIF socket) ................... $ 39,95 

Bare PC board and Documentation ............... $ 15.00 
Software lislings for addit ional MPUs 

(wi lh purchase of Kit or PC board) ........ "., $ 5.00 
Orde""9 Spec.ly MPU Add S 1 tOf pos tage &. handling O,e'seas add S2 AM 

'es.de" ' s add 5"'. sales ta _ Check 0' MOrley O,de,s ' 0' SLI:; Pho"e o ,de. s 
s h,p COO 602·839·8902. 

Micro Technical Products 
814 W. Keating Ave .. Dept. M • Mesa, Arizona 85202 

TM 
Let the MICROsport Microcomputer (MMC) lake over any 
dedicated task. 

It is the affordable alternative - kits fro m S89.00, applica tion 
units fro m only S119.00 (assembled and tested). 

It is user-oriented - complete in-circuil emulation allows pro· 
gram development o n ANY 6502 based system. It is compact 
(4W' x 6W' pc board) but powerfut (32 I/O lines; 20 mA full 
duplex, IK RAM + EPROM socket 4/ 16 bit counters; 6503 
CPU) and works off any AC or DC power supply. 

Turn your present 6502 based system into a complete develop­
ment sys tem with: 

I MM C/03D Microcomputer with ZIF sockets 
1 MMC/031 CE In-c ircuit emulator for t he 6503 CPU 

I MMC/03EPA EPROM Programmer complete with soft ware 
d ri ver. ,. 

" '1 : . ~ A. 0 J • • W __ _ -.... -~ .~. 
For more info call o r write 

R. J. BRACHMAN ASSOCIATES, INC. 
P.O. Box 1077 

Havertown, PA 19083 
(2 15) 622·5495 



WHAT'5 MEW?

Consumer Computers announces its lowest prices ever.

Apple Add-Ons

Language System u//Pascal

Hayes Miuomodem II

novation Apple Cat II

Videx Videoterm 80 w/graphics

2 80 Microsoft Card

16K Ram Card Microsoft

ABT Mumenc Keypad (old or new hyb'd)

ALF 5 Voice Music Card

neurotics Specchlinh 2000

Alpha Syntauri Keyboard System

Coruus 10 MB Hard Disk

La^er Lower Case Plus

Micro-So Dish Drives (A40 & A 70)

S5M AIO Serial/Parallel Card A&T

ThunderOock Plus

Integer or Applesof; II Firmware Card

Graphics Tablet

Parallel Printer Interlace Card

Mi Speed Serial Interface Cafd

5marterm 80 Column Video Card

MusicSystem 16 ..■m.-i

AO <■ D/A interface
OochKaiendar cara

5upertalker SD-200

Romplus * Card

Cloch/Calendar Module (CC5)

Asynchronous Serial Interface Card (CC5)

We carrv all CCS hardware

579

299

559

269

269

159

110

259

249

1599

CALL

50

CALL

139

CALL

145

619

155

155

299

479

289

225

259

155

99

129

Please Call

Apple II Plus Computer

FREE CATALOG!
Please mail us your name and address.

5otution Software for the Apple

YiSKalc 5 5

CCA DaU Management

DB Master

WordStar (Apple 80 col ver )

Deshtop Plan II

Applewnter

Caaywrttei

Appiepiot

Peachtree Business

VisiTerm

Vis IT rend (Vtsi Plot

DO5 Toolhit

Dow Jones Portfolio Euaiuator

Dow Jones flews a Quotes Reporter

Apple Fortran

169

85

169

299

169

65

225

60

1200

129

219

65

45

85

165

Atari Personal Computer

ATARI 800 16K $749
Atari Accessories

a 10 Program Recorder 59

BlODisKDriue 449

350 Interface Module 159

16K Ram Memory Module 89

Please call us for an Atari Software List

5-100 Cards

55M Kit Tested

2-80 CPU CB-2 219 279

O4 2P * 25IO lag 249

VB-5 80 x 24 VIDEO 529 579

VB-5 80 x 48 WDEO 569 429

BV-2 VIDEO 159 219

PB1 PROM PRQMMR Si EPROM BOARD 159 199

CCS
230 CPU 2810 n/a 229

64K Dynamtc RAM card . , .n/a 499

16K 5tatK RAM 2 MM; n/a 249

16K Static RAM4MMZ . n/a 269

Dbl. Density Floppy Disc Controlter . .n/a 299

12 5lot 5-100 Mainframe. .. .n/& 549

16K 48K

$1025 $1129
Disk II Drive

w/controller $519

Disk drive w/out controller

We carry the Apple III

139

CALL FREE!

800-854-6654
In California and outside continental U.S.

(714) 698-8088
Warehouse (714) 698-0260

Service (714) 460-6502

TELEX 695000 BETA CCMO

AVAILABLE HOW . . .

The I1EC Microcomputer

Please call for more details.

Exidy Sorcerer It

5-100Unit. ....

Word Processing Pac

Development Pac

Please call

for

our price.

.449

179

89

PMC-80 Micro Computer

$599

Ohio Scientific

Challenger

Computer.

4P $549

IP MOD II

Printers, Etc.

Epson MX-80

$499
Silentype w/Apple Interface

Epson rw-ao F/T

Epson MX 100

Epson MX-70

Paper Tiger ID5-445

Paper T>ger ID5460

Paper Tiger ID5-560

Anade* DP 9500/ w/2rt Buffer

C l[oh5tanunter25CPS

C ltoh5tarwnter45CP5

Centronics ^5?

Watanabe DigPioi

549

619

829

J59

729

1099

1450

2495

1549

1649

2249

699

1149

5ave on Video displays.

Amdek/l eedex Video 100 12 " B8<iy

Am£teh<MiLK.n>) 15"CoWr

flEC 12"K51 tireen Phospher

MEC 12 ■ RGB Mi Res Color

Panasonic 15" Color

Sanvo9"f}«iW

Sanyo 12' B&W

3anyo 12" P51 Qreen Phosprier

banyo 15" Color

159

559

CALL

CALL

449

159

259

279

419

Wt catty much more tri.m listed. Plrjv tail Our toll ftee

order line to request our cofnpJeCe price list.

How to Order

Ordering information Phone orders using VISA. MASTER

CARD. AMERlCAM EXPRESS. DlfiER'5 CLUB. CARTE

BLAfiCME, Danh wire transfer cashiers or certified cfieck,

money order, or personal Chech (allow ten days (o clear)

Unless prepaid with cash, please add 5% tor snipping, handl

ing and insurance [minimum i5 00) California residents add

6% sales la* We accept CODs. OEM's, insututions and cor

porations please send for a written quotation All equipment

is suPject to price change and availability without notice. All

equipment is new and complete with manvjlacturer's warran

ty (usually 90 days) Showroom prices may differ from mail

order prices

Send orders to:

Mail Order

8314 Parkway Drive

La Mesa, California 92041

WHAT'S NEW? 
Consumer Computers announces it 's lowest prices ever. 

Apple Add-Ons 
Language 5yslcm "",/Pascal 
tlay~ Mlcromodcm II 
NovatIOn AppIe·Cal II 
VKlC>< V lCleOterm 80 w /grilphOC5 
2-80 110<105011 ,Card 
16K Ram Cala M>CJ05OIt 
ABT Nurren( Keyp.ld (old or new kybtd) 
ALF ~ VOICe Mu~ Card 
tt('Uf~1c.5 5pc«hlmk 2000 

Apple II Plus Computer 

(/ 
Alpha 5yntauu Keyboard 5ystem 
COIV1J5 10 Me nard OJ5k 
laler lower C~ Plus 
MIcro-x. O'*' DrIVeS (A40 & A 70) 
5511 AIO 5enallf"arallel Card A&T 
ThunoetCkX.k ~ 

"9 
299 
". 
269 
269 
159 
11 0 
2>9 
249 

1399 
CAll 

CA~ ~1I1I1I1I1I1I1I1I1I"""I1""""1I1 
Integer or A~t II flfTllW<lre Card 
Graphics Tablel 
ParallCl Puntcr IntefliKe Cdrc] 
t11 5peed Sefldl Interface CclrCl 
5mau(!(m 80 COlumn VIdeO (dId 
~Iem t l b,,"'\' "'''' 
AID • OIA Interface 
CIcX:kJ(a!en6ar eeli'll 
5upenalkel SO·ZOO 
Rom~ • Cara 
CIockJ(alenclar MoOuIe (e(5) 
Asvnctv~ 5cfldllnt~iKe Card «(5) 
We carry dol C(5 I\dIOWdre 

189 
CALL 
14' 
619 

'" '" 299 
479 
289 

'" 2>9 
m 
99 

129 
Please edit 

FREE CATALOG! 
Please mall us your name and address. 

Solution Software for the Apple 1/. 

CC.A Data Managc."l-.en( 
De t1a'$ter 
wordSldl (.Apple 80 (01 ver ) 
De5kIOP Pldn II 
Applevlfller 

ta5Y""nIC1 A_, 
PeachllC"C Bu"Sol~~ 
Vl511crm 
VI~lrCr"l(lN"IPioI 
005 10011\11 
Dow JQ0e5 portroilo tvaluatOl 
Dow JOOC5 f1 ew5 & QUOtC5 Reportcr 
Apple FOIl/an 

Atari Personal Computer 

.~-.... ;) 

169 
8' 

169 
299 
169 
65 

225 
60 

1200 
129 
219 
65 
4' 
85 

165 

ATARI 800 16K $ 7 49 
Atari Accessor;es 

4 10 ProgramRccOlOCf 
810 OokOflve 
850 IntCfTace Module 
16'" R.lm MefTlOfV Module 

PIe<l5oe Cdl ~ 101 an Aldll SoItware l~ 

5 -100 Cards 

SSM KJ< 
Z·80CPU CB·Z Z I 9 
I04ZP ... ZSI,() 189 
V6·~ 60MZ4V1O!O 3Z9 
\!'B-3 80 .II 48 VlCXO . !>69 
BV·Z VlCXO ... • • • . .. ....... . 159 
Pel PRDMPRcrY1R&EPRDMBOARO . 1.59 

CCS 
ZOO CPU Z8 10 ...•• . . n la 
64,.. ()ynarnK RAM card . . . nfa 
16,.. St.ltl( RAM 2 MHz . nla 
16,.. Stall( RAM 4 MHz . • . . . . . . . • . .nla 
ObI. Oemrty rloppy DI5c Controler . . . nla 
lZ Slot S· looMalnfrCll'l""le . .. nla 

'9 
449 
159 
89 

"""' . T.,. .. 

279 
249 
"9 
429 
219 
199 

229 
499 
249 
269 
299 
349 

16K 48K 

$1025 $1129 
DiSk II Drive $ 51 
w/controller 9 

Ol5k drive w/out controller . a 59 
We carry the Apple 11/ 

CALL FREE! 
800-854-6654 

In Cahfornla and outside continenta l U.5. 

(714) 698-8088 
Warehouse (714) 698·0260 

Service (714) 460-6502 
TELEX 695000 BETA CCMO 

AVAILABLE NOW. 

~. "" "" 
1 

The NEe Microcomputer 
Please call for more details . 

Exidy Sorcerer 1/ 

Please call 
for 

'>-lool.lnlt . 
Wofd f'Tocessng Pac . 
Development Pac . 

our price. 

449 ". 89 

PMC-BO Micro Computer 

Ohio Scientific 
Challenger 
Computer. 

4 P $549 
IPMODII 

$599 

'99 

Printers, Etc. 

Epson MX-80 

$499 
50lentype ..... /Appie InlertiKe 
fP5QO J"V\·80 f'{f 
e~MX· lOO 
Ep50rl /"\X·70 
Papet' Tiger 105·445 
Pape! Tigel 105·460 
Pdpe! Tiger 105-560 
Qume Soon! 5145 
AnadeM OP-95001 wlZt'. Botter 
C lEoti 5tan.untef Z5 CPS 
C Itotl 5t.lrwnter 45 CPS 
Cer.tronoc~ J1} 
Wdt.lnaDe 0'9lPlot 

Save on Video displays. 

AmdeM.C"Cde ... Vldeo 100 I Z· B&W 
AmOch lll,ldUl 'J 13··COIor 
NEC I Z· · I'll Cireen ~lCr 
NEC I Z· · ROB tll·Re5 COior 
P<lf\iJ5OOI( 1 Y · CoIOI 
5anyo9·· B&W 
5dnyo L Z· · B&W 
5anyo IZ ·· p~ 1 Green PtIospIler 
5anyo 1 Y · CoIOI 

'49 
649 
829 
559 
729 

1099 
1<50 
Z495 
1~49 

1649 
2249 
699 

1149 

159 
559 

CALL 
CALL 
449 
159 
2>9 
279 
419 

Wt urry mucn /nOIt t~n 1i"H. PIt._ all our tcHl frre 
Ofdt r lint 10 rtoque:tl our compAttt prict /1,1. 

How to Order 
Or<lenog 1flf00matJon Phone ordef5 USIng 1JI5A. 1'V15TER· 
CARD. AMERICAN EXPRES5. DINfR·5 CLUB. CARTE 
Bl..ANCt1t. bank w~e tlal1:5fer. Ca5flICf5 01 certllred check. 
money order. or pe~1 CheQI (alloN ten days 10 (lear) 
Unle~~ prepaid Wllh ca5ll. plea~ ad<I5% 101 ~ handl · 
.-.g ana If"l:5Ufance (ffiIflIfT"Ium 1>5 00) CaktOffllil re5lOen13 ad£] 

6\. 5a~ tdll We accept COCh. OtM'~. lMlltul1OI'l5 afl<l COl· 
POfats0n5 pie<l5oe:;.e1l(] IOf a wrltlen Ql)O{allOfl AM e<:!uipmCf11 
15 ~D.te« to prKe (har"Ige arid clVallaOility Wltnout no(J(e. All 
e<!ulpmenlr.; new all(] complele WI\tl ma~lacturer ·5 warran­
IV (u5UaIty 90 0itV5) Showroom prl(e~ mav dlffef from Jl1<1II 
order pncC5 

Send orders to: 

CS0DU000lliJiJ@[f 
CS@)lliJiJ[pOOlJ@[f0 

Mail Order 

8314 Parkway Drive 
La Mesa. California 92041 



CBM/PET? SEE SKYLES ... CBM/PET?

PET owners everywhere sing

Jj Thanks for the MemoriesJj

to good old Bob Skyles

...they should.. .because Bob Skyles is the only complete

source for memory boards for any PET ever sold. Old Bob

won't forget you.

And the Skyles memory systems have the highest quality control of any computer prod

uct ever. Over 100 million bits of Skyles memory boards are already in the field; you can

count the total number of failures on the fingers of one hand. First quality static and

dynamic RAMS, solid soldered on first quality glass epoxy. That is why they are guaran

teed— in spile of ihe new lower prices — for a full two years.

The boards connect directly to the data bus on your board with ribbon cable and 50 pin

connectors that keep the data bus open to the outside world. Installs in minutes without

special tools or equipment ...just a screwdriver.

Because of our new dynamic memory design, and to celebrate the Skjles' Third Annual

Survival Anniversary, here are the smashing new prices:

The 8K Memory System Originally $250.00 now $200.00 Save $ 50.00

The I6K Memory System originally $450.00 now $300.00 Save $150.00

The 24K Memory System originally $650.00 now $400.00 Save $250.00

...For any PET ever made. When ordering, jusi describe your PET by model number

and indicate the amount and type (or brand) of memory currently in the unit.

Shipping andHandling (USA/Canada) S3.50 (Europe/'Asia) S15.00

California residents must add 6%/6'/i% sales lax. as required.

II

Skyles Electric Works
231K South Whitman Road

Mountain View. California 94041

(415) 965-1735

Visa/Maslercard orders: call tollfree

(800) 227-9998 (except California).

California orders: please call (415)

965-1735.

/IAI80 — S31/CAS 33S cl3d/IAiaO" cr>

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-0 smacks too much of the military.)

But whatever you call it, this 4K byte ROM will provide your CBM BASIC 4.0 (4016,

4032) and 8032 computers with 20 additional commands including 10 Toolkit program

editing and debugging commands and 1(1 additional commands For screening, formatting
and disc file manipulating. (And our manual writer dug up 3l> additional commands in ihe
course of doing a 78-page manual!)

The Command-0 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 the cursor, select TliXT 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 Command-0 chip resides in hexadecimal address $9000, the rightmost empty socket

in 4016 und 4032 or the rearmost in 8032. If there is a space conflict, we do have Sockct-
2-ME available at a very special price.

Skiles guarantees your satisfaction: if you are not absolutely happy with your new

Command-O, return it to us within ten days for an immediate, full refund.

Cummand-O from Sk>les Electric \\ nrks S75.00

Complete with Sockei-2-Mc 95.00

Shipping and Handling (USA/Canada) S2.S0 /Europe/Asia) S10.00

California residents must add 6% f6'/:% sales tax, as required.

Skyles KleCtric Works Visa/Maslereard orders: call tollfrce
23IK South Whisman Road (800) 227-9998 (except California).

Mountain View, California 94041 California orders: please call (415)

(415) 965-1735 965-1735.

■" S31A>IS 33S 6i3d/IAiaO"

Math And

Engineering Aids

Software is now available For

performing higher mathematics

and engineering of a general

nature on the PET/GBM compu

ters without extensive program

ming. The user merely programs

his functions, which ma) be of

any length from simple statements

to complicated routines. These

programs then integrate between

inputted selected limits, to gener

ate definite integrals, indefinite

(functional) integrals, line inte

grals (plane or space curves),

double or triple integrals, surface

or volume integrals, or convolu

tions. Other programs d<> curve

fitting to generate the besl curve

ol the user-selected type to lit

user-inputted data, analyze func

tions for derivatives, maxima.

minima, points o( inflection, roots

and values, generate functions

with specified real or complex

roots, etc.

Another program plots the

user's functions or data sets, with

axis labels, automatic or selected

scaling and range, optional grids.

with either data points or con

necting lines or both plotted. Ploi

is on screen or printer. Data sets

ma) be saved on cassette or disk,

and/or generated by user's own

program with subroutine

provided.

Another program allows ver\

rapid writing of complicated or

simple many-variable programs

without s\ max concerns. Inde

pendent variables have input-

changeable default values. Data

sets so generated may be primed

and/or saved on cassettes or disk.

All programs internally docu

mented, versatile, accurate, tho

roughly tested, and easy 1*1 use.

Price's range from $9.95 lo

$19.95.

James H. Burkhalter

L> 10 1 Seabreeze Court

Orlando. FI, 32805

(305)843-8310

0105)589-7482

PET owners everywhere sing 
JJThanks for the MemoriesJJ 

to good old Bob Skyles 
.. . they should ... because Bob Sk yles is the only complete 
source for memory boards for any PET ever sold. Old Bob 
won't fo rget you. 
And the Skyles memory systems have the highest quality control of any computer prod. 
uct ever. O\'er 100 million bil s of Skyks memo ry boards are already in the field; you can 
count the \olal number of failure s on the fingers o f one hand. First quality Slatic and 
dynamic RAMS, solid soldered on fir!>! quality glass epox~'. Thai is why they are guarsn· 
teed -in spite 0/ the new lower prices- ror II fulllwO years. 
The boards connect direCl1 ~' 10 the data bus on your board with ribbon cable and 50 pin 
connectors that keep the data bus open to the out side world. Installs in minutes without 
special tools or cquipmcm ... juSt a screwdriver. 
Because o f our new dynamic memory design . and to celebrate the Sk) les ' Third Annual 
SUn'i\'a l Anni\'('rsar) , here are the smashing new prices: 

The 8K Memory System origina/fy 5250.00 nOK'SlOO.OO SUI'e 5 50.00 
The 16K Memor)' Sysll'm originalfy 5450.00 now 5300.00 Save 5150.00 
The U K Memor)' System originally 5650.00 now S400.00 Save 5250.00 

. .. For any PET eW'r made. When orderi ng. jllst describe your P ET by model nllmber 
and indicate the amount and type (or brand) of memor)' cu rrent I)' in the uni t . 

Shipping and Handling ................... ,.(USA / Canal/a) 53.50 (Europe/ ASia) 515 .00 
California residenls muSt ad(1 6 ~0I60 % sales tax, as required. 

Skyles Electric Works 
23IE Soolh Whisman Road 
Mountain View. California 94041 
(41 5) 965· 1135 

Visa/ Mastercard ordrrs: call tollfree 
(8001 227·9998 (except California) . 
California orders: please call (4 15) 
965· 1735. 

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

Bu t whatever you call it, this 4K b)'te Ro; ... 1 will provide your CBM BAS IC 4.0 (4016, 
4032) and 8032 computers willI 20 addit ional l:ornrnands including 10 Toolkit program 
editing and dcbugging commands and 10 add itional commands for screcn ing, forma tting 
and disc file manipulating. (And OLlr rnanualll'riter dug up 39 addition:tl commands in lhe 
cour~e of doin~ a 7R-pagc manllal!) 

The Commalld-O extcnds Commodore's 8032 :!ch'.mced screen editing features to the ulti­
mat e. You can now SC ROLL up and down. inscrt or delete ent ire lines. delet e the char­
acters to Ihe left o r right of the cursor. select TEXT or G RAP H iCS modes or ring the 
8032 bell. You can even redefine the window to adj ust il by size and position on your 
screen. And you c,m define an)' kc), to eClual a sequcnce o f up to 90 key strokes. 

The COlllmand·Q chip resides in hexadecimal addrcs~ 59000.lhc righlmost empty sockel 
in 4016 and 4032 or thc re"rmm t ;n 8032. If 111l're i ~ a ~pace connie!. we do h,we Soc ket -
2-ME available al a "cr)' special price. 

S k~les Ituaranlres ) lIur satisfa cliun : if you arc n OI absolutely happ)' with your new 
Command-D. return it 10 us within [en day~ for an irnmedi'lle. full refund. 

Cumm:lIld-O h om Sk~les t: ll'l' lrif Wurk~ ......... 

Complete ,,;th Socket·2 - ~1c 

Shipping und Handling ............ .(USA / Ctmada) SZ.50 (Eufopd A sia) SIO.OO 
Californiu rf!sitllmts mllst udrl6~' /6 v..~iI suit's tax, as required. 

Skyles Electric Works 
BIt: Suuth Whisman Road 
Mountain Vir". California 94041 
(4 t5) 965· 1735 

Visa/ Mastercard o rders: call 101lfrec 
(800) ZZ1·9998 (except California). 
Califo rnia orders: please caJ1 (415) 
%5·17)5. 

Math And 
Engineering Aids 
Sof'I\\'are is no \\' ;-[\'a ilablc for 
p c rf'o rlllin g- hi g-her Ill ; 11 I H.'I Jl;.11 ics 
alld c ll g in ce rin g o f' a ge n e r ;ll 
1l ;t IIlITOlllil e I'FT/C B ~ 1 CO IllP" ­
Icrs \\' iIlH) ul cX lc lI s i\'c progralll­
ming-. The lI scr Ille rel y progra ill s 
his i'UIlCI io Il S. " 'hidl Ill av bc o f 
; 11 1 y kl lg'lll 1'1'1)]11 s i II I pie ~ t ;I t CI1H.; nI S 
to cOlllpli c ll Cd rO(lIill cs. T h csc 
prog ra ill S I h C Il i Illcg ra tc bCl ,,'Ce ll 
inplill c d Scl CC lc d lilllil s. to gener­
at e d eflnit c illlcg ra is. il ldcll ilil c 
(!'L111 c tioll ;! l) illtcg ra ls , lill c inl e­
g rals ( p lall e or space c UITes). 
doub le or 1 ripl c illt egral s , Sll rl ~ I CC 
or \'ol ulli c illl cgrais. ur cOIl\ 'o lu ­
ti o ll s , Other program s d o c urvc 
!'illing to g'c ll e ralc I il L' bcs i curn: 
or ill e user-se leued l)' pC 10 Iii 
lI sc r -illJJlI lI Cd tL I1 <1_ a llal yze r Ull c, 
li o n s for d c ri\·:tti\'(.:s , llla x illl a_ 
mill illla . po illl S o r ill flc(l iOIl . )'(m!s 
a nd \·;liu cs. ge ll c rale fUll c tiulls 
", ith spcL ifled rca l or cOlll p lcx 
roots, c tc 

A lloth c r p rogram p lo ls th c 
u sc r 's fUllctioll s o r (la ta se lS, " ' il b 
a:-.: is la be ls . a Ul olll: llic or sL'lcrl c cl 
sca lillg and ra n gc. oplional g rid s , 
w it h c il h c r clala poillt s or CU Il­

n ect ing lin C's or both plottcd . Pl ot 
is OIl se n .'c ll o r prillt e r. Data se ts 
ilia\, he s; I\'Cd 0 11 casset Ie o r di s k. 
:111(1/ 01' g'(' ll c ral c d h )' user's 0\\' 11 

prog ram with su b routill e 
prm·idcd. 

A llot h e r prog r :111l al lows \'c r y 
rapid "Tit ill g- cd ' cOlllpli calcd 0)' 

s illlple 1II:1I1 ), -\'a riahk prog r:ll11 s 
with o ut s)' llt<l :-': CO ll cc rll S. IlId e­
pendent variables ha vc illP llt ­
c hall ,!.~Ta hlc cl c i'allh \'a lll cs. Dala 
scI. ... so g-e llcral e d 1ll :I Y he prillt e d 
anei /or s;! n'd Oil ca ssc ll cs Of- di s k, 

Al l prog rams illl crllall y c\ OClI ­
fll l' tlle<l . \'(: r sat il c. a ccur;lIc . Iho­
l'IHlglll y tcs ll'( L :l lld C; (S}' 10 lise. 
Price" ral1ge i'n llli $ !) .~l :·l In 
$ 11)1) :-, . 

James H. Burkhalte r 
~ ·IO· I Sl'; il l l'l 'l'I.(· ( :Oll rl 

()r\;IIH\ (). Fl . :~ ~ H () :·, 

(:,II:; )H I :,-H:', 111 
(:'W» :-,H' I· I IS:! 
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commod

summer spectacular
8032-32K80COLCRT

4032-32K40COLCRT

REG.$1295
$995

4016-16K40COLCRT

REG. $995
$795

S050-DUALDISK950K

REG.$1795
$1395

4040-DUALDISK343K

REG. $1295
$995

C2N-CASSETTE DRIVE

REG. $95
$79

4022-80 COL PRINTER

REG. $795
$649

8024-MANNSMAN TALLEY

REG. $1995
$1595

25CPS-STARWRITER

REG.$1895
$1445

CBM-IEEE MODEM

REG. $279
$229

VOICE SYNTHESIZER

REG. $395
$329

Main Line

PET TO IEEE CABLE

IEEE TO IEEE CADLE

Computer Discount
MAIL

ORDER

PHONE

512 W. LANCASTER. AVE.

WAYNE, PA 19067

215 687 8502 800-045-8^2
IN PA CALL 1 -800-662-2444

OZZ—The Information Wizard $395

WordcrofrflO $395

IRMA—Info Retrievol OMgmt. Aid $495

Dow Jones Portfolio Mgmt.

Poscol Development Pkg.

EDS—Receivables, Inventory

DPI—Genero! Ledger

Word Pro 0—40 Column

Word Pro 4—80 Column

Word Pro 4 Plus

$149

$295

$750

$395

$250

$375

$450

YOU
PAY

$299

$299

$399

$119

S229

$579

$299

$179

$269

$029

CUSTOM PRINTED

CONTINUOUS

MINI-FORMS

• LOOK PROFESSIONAL

LOW PRICES FOR SMALL RUNS

1000-11"x9Y2" BLACK

PARTS

1

2

3

5

LETTERHEAD

37.50

INVOICE

63.50

79.50

115.50

STATEMENT

37.50

63.50

• SPECIAL LOGOS, 2 COLOR PRINTING

G SPECIAL STOCK AVAILABLE

MINI-FORMS PRICES & ORDERS:

(800) 523-3442

PA b West of Rockies (215) 455-9705

• PREPAID ORDERS SHIPPED FREE

• VISA & MASTERCARD ADD 3%

• COD-UPS

• PA RESIDENTS ADD 6% PA TAX

COI=nI=nodor 
summer spectacular 

8002-02K 80 COL CRT 
REG. ~1 495 S1195 

4002-02K 40 COL CRT 
REG. ~1295 S995 

4016-16K 40 COL CRT 
REG . ~995 S 795 

80S0-DUAL DISK 9S0K 
REG~1795 S1395 

4040-DUAL DISK 040K 
REG . ~1295 S995 

C2N-CASSETTE DRIVE 
REG . ~95 S 79 

4022-80 COL PRINTER 
REG . ~795 S 649 

8024-MANNSMAN TALLEY 
REG.~1995 S1595 
2SCPS-STARWRITER 

REG. ~1895 S 1445 
CBM-IEEE MODEM 
REG . ~279 S229 

VOICE SYNTHESIZER 
REG . ~.395 S329 

VIC 20 **** 
REG ~299 S 269 
PET TO IEEE CABLE 
REG .• .39.95 S 34 

IEEE TO IEEE CABLE 
REG . ~49 .95 S 39 

Main Linp'--___ _ 
Computer Discount 
512 w. LANCASTER AVE 
WAYNE, PA 19087 

MAIL 
ORDER 
PHONE 

215-68 7 -8502 800·345·8112 
IN PA CALL 1·500·662·2444 

SOFTWARE 

YOU 
LIST PAY 

Oll-The Information Wizard ~395 $299 
Wordcrofl 80 ~395 $299 

11'l.MA-lnfo Retrieval & Mgmt. Aid $495 $399 
Dow Jones Portfolio Mgmt. ~149 $119 
Pascal Development Pkg. ~295 $229 
EOS-Receivables, Inventory ~750 $579 
OPI-Generolledger ~395 $299 
Word Pro J-40 Column ~250 $179 
Word Pro 4-80 Column ~.375 $269 
Word Pro .:1 Plus ~450 $329 

• • • • • • • • • • • • • • • 
CUSTOM PRINTED 

CONTINUOUS 
MINI-FORMS 

• • • • • • • • • • • • • • • 
• LOOK PROFESSIONAL 

• LOW PRICES FOR SMALL RUNS 

1000-11 " x9'h" llLACK 

PARTS LETIERHEAD INVOICE 
1 07 .50 
2 60.S0 
3 79.50 
5 11S.50 

STATEMENT 
07 .50 
60.50 

• SPECIAL LOGOS, 2 COLOR PRINTING 
G SPECIAL STOCK AVAILAllLE 

MINI-FORMS PRICES G ORDERS, 
(800) 523-3442 

PA G West of Rocl~ies (215) 455-9705 

• PREPAID ORDERS SHIPPED FREE 
• V ISA & MASTERCARD ADD J% 
• COD·UPS 
• PA RESIDENTS ADD 6 % PA TAX 

153 
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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 Tor PET/CBM owners. A

4K machine language assembler ROM thai plugs into your main board. At just S80.00 for
the Mikro chip, il does all llie machine language work for you; all you have io do is siart

laying down the code.

The Mikro retains all the great screen editing features of the PET.. .even all ihe 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 Tor most applications. (Not as professional as ihe Skyles Macro-

TeA...not as expensive, either.)

A great learning experience for those new to machine language programming but who

want to master it easily. Twelve-page manual included bui we also recommend the book,

■■6502 Assembler Language Programming," by Lance A. Leventhal at S17.00 direct

from Skyles.

Sk>les guarantees >our satisfaction: if you are not absolutely happy with your new

Mikro, return it to us within ten days for an immediate, full refund.

Skjles Mikni Mat him- language assembler S80.00

"6502 Assembler Language Pronramminj;" by Leveiithal 17.IH)

Shipping andHandling (USA/Canada) $2.50 (Europe/Asia) $10.00

Califor/iiu residents musi add 6%/6'A Vo sales lax, as required.

Skyles Electric Works
231K South Whisman Uo.nl

Mountain View. California 94041

(4J5> 965-1735

Visa/Mastercard orders: call tollfree

(800) 227-9998 (except California).

California orders: please call (415)

965-1735.

"■ S31AVIS 33S 6l3d/IAIflO"

32K Byte RAM/ROM

Expansion

PROTRONICS has announced a

new 32K Dynamic Random Access

Memory (DRAM) board for the

PET/SYM/KIM/AIM-65.

The32KDRAM board con

tains sixteen RAM chips and five

24-Pin PROM sockets. The PROM

sockets are For 2710/2516 2K Lype

PROMs or 2732/2532 4 K. type'
PROMs (PROMS not included).

This enables a total on-board

memory expansion of 52K Bytes

possible.

The Board also uses a new

type of 16K DRAM chip which is

pin compatible with the nvw 64K

DRAM chips. This enables future

on-board expansion to 128K of

RAM (bank selectable, of course).

This Board has direct com

patibility with the KIM-4 Buss

which is used on most expansion

chassis, such as those made In

HDE, SEAWELL and other

manufacturers.

It can connect directly to

your computer with an adaptor

cable which is available from

PROTRONICS.

Addressing circuitry on

board allows RAM to be config

ured in a contiguous 32K block

placed above or below 8000 HEX.

4K blocks of RAM can be disabled

using a Dip shunt (supplied) or a

Dip switch. ROM configuration

circuitry allows five 2K or 4K t\ pe

PROMs to be located anywhere in

the memory map. All configura

tion is done with short jumper

plug wires (supplied) or with wire

wrapping techniques.

Both the RAM & ROM are

fully buffered to the data buss.

On-board circuitry synchron

izes to the processor's clock to

enable the refresh period to occur

during cycles that are unused by

the processor.

The Board requires only +5

Volts at 550 mA typical (without

PROMs), which is supplied from

the host computer through the

expansion connector. There are

no on-board voltage generators to

go bad.

It all fits on a 6x4.5" board,

allow ing construction of a two

board computer system. (Board

1: CPU, I/O. Board 2: RAM.

ROM).

PROTRONICS recommends

that if you already have 4K or 8K

of static RAM and wish to keep it

in your system, reconfigure the

static RAM above 8000 HEX.

(Most computers have this capa

bility. Refer to your computer's

reference manual.)

The 32K DRAM Board doc

umentation includes a section for

constructing your own power

supply. This optional project will

supply + 12. +5. -5 or-12 volts

for under $30 (including cabinet).

(The 32k DRAM Board requires

onl) +d Volts to operate.)

Suggested retail price is

$289.88 (U.S. Prices), for more

information write or call: PRO

TRONICS, I5I6K. Iropicana

STE7A, Las Vegas, XV 89109,

(702)361-6331.

Expanded Game

Line

Sunnyvale, CA —

"Monty Plays the Scrabble Brand

Crossword Game" is a new

member of the Persona! Software

Strategy Game line of programs

for personal computers. The new

program joins the "Monty Plays

Monopoly" program. Both Monty

programs were written by RJtam

corporation and are computerized

Opponents, rather than computer

reproductions of the games

themselves.

"Monty Plays the Scrabble

Brand Crossword Game" plays

the Selchow and Righter board

game with up to three human

opponents. A Scrabble game set is

required.

In operation, the Monty

program turns a personal com

puter into a skilled game player

with a vocabulary ol over 54.000

words on diskette.

Graphic presentation of the

Monty character, board positions
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"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 
Elecnic work s, alwa ys searching the .... o rld fo r new products for PET I C BM owners. A 
4K machine language assembler ROM Ihm plugs illl o your main board . AI just S80.00 fo r 
[he M ikro chip, it does allthc machine langu<lgc work for you; all you have 10 do is Slar! 
laying down the code. 
The '\likro retains all the great screen editing fcalUrcs of the PET . . . I:\'cn all Ihe 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 S3\'('. And the 
machine language monitor saves the object code. The per fect machine language answer 
for most PET owners and for most applications. (Not as professional as tht Skyles Macro· 
TeA ... not as expensive, eit her.) 
A great [earning experience for those new to machi ne languagc programming but who 
want to master it casil)'. T .... eI\'e-page manual included but we also recommend the book. 
"6502 Assembler Language Programming," by Lance A. Lc\clllha[ at SI7.00 direct 
from Skyles. 
Sk)les gUll rllnu't's )our salisflll'tion; if you are nOt absolutel y happy with your new 
Mikro, ret urn it 10 us .... ithin ten days fo r an immediate, full refund. 
Sk~les Mikro MIIl'hint' lant.:ullt.:e IIsSC' rnbler 
"6502 Asst'mbl r r Llln~UlIJ:e prt)grammin~" by Le\'enthaJ... 
Shipping and Handling, ... ,., ........... , ..... (USA / Cunuda) Sl.50 (Europe! A sia) $10.00 

Cali/ornio residents musl odd 6~iI/6 !1 fil sales 10.'(, as required. 

Skyles Electric Works 
H I E South Whisrnlln Road 
Mou nt ll in \ ' Itw, (;u lifu rnia 9404 1 
(4 15) 965- 1735 

32K Byte RAM/ROM 
Expansion 
PROTRON I CS h"s :lIl1l o ull"ed " 
lI ew :~!l K Dynamic Random Acccss 
~lc il lOry ( DRr\~ I ) board 1'01' Ihc 
PET/SYWKI ~I/A I ~ 1 - (;5. 

T h e 32K DRA~I buard CU ll­
tains sixtecn RAi\1 chips a nd fi\ 'e 
~ -I - Pill PROM soc kc ts . The P RO~ I 

soc kets arc 1'01' '27 1 (; /2 :) I Ii 2 1< t)' pc 
PROMs or 2732/2:)32 ·1 I< type 
PROMs ( PRO~IS not included). 
T his c n"blcs " lo t,,1 o n-board 
llI e lliory ex pall sio ll or !l2 K Bytcs 
poss ibl e. 

T h e Boa rd also lI ses a ne\\' 
t )" pe or I iiI< DRr\~1 c hip " hich is 
pill cO lll paLib lc with th e n e\\' (j ~IK 

J)Rr\ ~ 1 chips. This en" bles 1'111 li re 
Oil -board cx pa ll sio ll to 12HK of' 

Rr\~1 (ba nk selcctable. of co llrsc ). 
T h is Boa rd has direct CO Ill­

p"libilit )" ,,·ilh Ih e KI~I - ·I Buss 
\\'hi r h is lI sed O il lI1 0st expa nsio1l 
c hassis. sLl ch as I h ose Illad e by 
H DE. SEA WEI.L and o th e r 
Ill ;lllul 'aclll re I's. 

VI~a/Mast t' rl'a rd orders: call to[[frec 
(800) 227·9998 (except Cali fornia), 
California o rders: please ca ll (41 5) 
%5· 1735, 

It can cu nncct dircctl)" to 
yo ur compulc r with a n ad <1 plOr 
cablc which is ava ilab le ('rom 
PROTRON ICS. 

Addrcss ing circuitry o n 
bo" rd a ll ows Rr\~ 1 10 be w lllig­
urc d ill a cOllt ig uo us ~2 K block 
p laccd abU\·e ur beluw 8000 1-1 EX . 
~ I< blocks uf RA ~ I G ill be disab led 
using a Dip shunt (s uppli cd ) or a 
Dip swit.ch . RO~I con ri g llratioll 
circuitry a ll ows f'i\ 'C 21{ or ~I K I. } pe 
PRO~ l s to be localed an yw he rc in 
the m e mor)" map. A ll w nli g ura­
tion is done " ,jIll short ju m per 
plll g \\' ires (s llppl ic d ) or \\'ilh \\' irc 
\\Ta ppillg tcchlliques. 

Both th e Rr\~1 &: RO~ I a rc 
full y b uffc red to the dala bliSS. 

O n -board circuitry s), ll chn)ll ­
il.l's to I he p rocessor's cloc k to 
e nabl e th e refrcs h pe ri od to occ llr 
d u r ing cycles Iha l ;Irc lIllLI sed br 
t he processo r. 

T h c Boa rd requires ()Il l ~ ' + :'l 
Vo lt s al :;50 InA Iypi c: ti (,,·ilho lll 
I'RO~l s) . \\' hi ch is sllp p lied froln 
the hos t comput c r thro ug h the 
ex pa ll s io ll conll ec tor. Thcre are 
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110 u ll-boa rd \'o llage ge ne ralors to 
go bad. 

It a ll fits u n a lix4.5" board. 
a ll owing conslru Clion o f a lwo 
board compute l· s)'stc m . (Board 
I : CPU , 110. Buard 2 : RA~ 1. 
RO~ I ). 

PROTRON ICS rccommcnds 
tha t ir you a lread y h"ve 4 I< ur 8 K 
or st:llic RA~I and wish to kce p it 
in ),Oll I' s),sle rn ) reco il fig ll rc th e 
SIa lic RAM a bu,·e sooa H EX. 
( ~Ios t cumpute rs have this capa­
b ili t )" . Refe r to yo ur computcr's 
rcre re n ce manuaL} 

The 32 1< DRA~I Boa rd doc­
ulll e lllat ioll includes a sect ion ror 
cO ll strlltllll g your 0\\,11 power 
suppl y. This optional project ,,·ill 
supp ly + 12. + 5. -5 or - 12 I"Olts 
for ulld e r $30 (ill cl udin g c"bille t). 
(The 32K DRA~ I Board requires 
011 1)' +" Volts to uperalc .} 

S uggcstcd rcta il pri cc is 
3'289.88 (U .S. Prices). li ll" more 
in i'ol'l natioll write or c Il I: PRO­
TRON IC5, 15 16 E. Trop icall;) 
STE 7A. Las Vcgas. NV 89 109. 
(702) 3!i l-li33 1. 

Expanded Game 
Line 
Sunn yva le , CA-
"~ I o nl )' Pla ),s th e Scrabble Brand 
C ross,,'ord Carne" is a ne,,· 
m e mbcr o r Ihe Pc rso nal Software 
SU·al eg), Gamc linc or programs 
for pCI-so nal co m put e r s. T h e new 
prog ram j o ins l hc ;< ~ I o nty Plays 
i\ l o llopo ly" progralll . Both i\ l o llt y 
prog ralll s we re writ te n by Ritalll 
co rpora tio n a nd a rc computeri zed 
oppone nls, ralher th a n computc r 
reproductions o f th e games 
th e msch ·cs . 

" ~ l ulHy Pla ys Ihe Scrabb le 
Bra nd Crossword Game·· pla ys 
Ih c Selchow a nd Ri g hl er board 
game with li p to th ree huma ll 
oppon e n ts. A Sc rabble ga me scI IS 
rcquired. 

In o pe ration , th c i\ f () lll ~ ' 
p rogram turns a pe rso nal COIll­

put c r illLO a skill ed game playcr 
wi tlt a ,·oc" bulal"\" OrOlT r :; ·1.000 
\\'or<ls 011 disket te . 

Craphic p rese nl a tion of the 
i\lollt )' c haracter. board pos ilio ns 
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EPSON

... and more

Apple II
32K J109900

48K %UW°

Disk II W/33D0S ...' 529DD

Disk II s 45000

Apple III W/128K *360000

EPSON
MX-70 J 39900

MX-80 CALL

Apple card & cable..s 9900

ATARr
400 W/16K s 43900

800 W/16K s 775°°

810 Disk Drive s 44900

Weil meet or beat

any advertised price.

PACKARD

HP-85A W/16K s2B97J0

SEC
5510-2 w/Tractor ...s255000

5520-2 w/Tractor s285000

SOROC

IQ 120 s 72500

IQ 135 s 79900

C.ITOH
Comet s 49995

Starwriter s145000

Norihstar. Altos and Zenith

All 25% 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, cashier's

check or bank wire. Visa and MC

orders, add 3V Personal checks

accepted (allow minimum 10 days to

clear) Hours 9-5. M-F

Call for our Free Catalog.

ATARI SOFTWARE at

DISCOUNT PRICES
from

COMPUTER HOUSE
Adventure International Suo- '•ta11 Our pflC8

AOventureslrhrulOeachCc) 19-95 li-OO

Star Trek 3.5 (C) 19-95 16.OO
Angleworms (C) H-95 »-M
Sunday Golf <C) 14-95 11.95
Mountain Snoot (C) 14-95 11.95

Collection (C) u-95 11.95

Automated Simulations

Dalestones of Ryn (c) 19.95 16.OO

Invasion Orion (c) 24.95 2O.OO

Rescue at Rlg«f 29.95 24.OO

The Code Works
Iridis I tC) 995 7.95

(D> 12 35 1O.35

IndiS 2(C> 1595 12.75
[D) 16 95 15.15

Crystal Computer

Galactic Quest (D) ■ ■ ■ ■ 29.95 23.95

House o( Usher (D> 24.95 2O.OO

Impeiial Wolker (D) 29.95 23.95

Loiar Wars (D> 29.95 23.95

Uttle Crystal (D) 39.95 31.95
Sands of Mars (D) 39-95 31.95

Summer 4OOO BC <D) 19.95 15.95

Dynacomp, Inc.

Vaidez (C) id95 11.95

(D) IB95 15.15

Flight Simulator (C) 17.95 14.35

Optimized Systems Software

Basic A* (D) 8O.OO 7O.OO
OS/A (formerry CP/A) (D) 80.00 7O.OO

Personal Software
Visicaic Atari 199 0S 149.OO

Program Design, Inc.

Bowling (C) 16 95 13.55
Codefoeaker(C) 1695 n.55

Mini Crossword (C) 16'5 13.55

Preschool iQBulidet(C) '695 13.55

Word Search: Spanish 16 95 u.55

Quality Software

Assemtilet (C) 24.95 20.0O

6502 DlsassemDIof (C) "-95 9.95
Fosigomnon (C) 1995 15.95

Tank Iran (C) 1195 9.55

(D) 1495 11.95

Tan Trek (C) 1195 9.55

(D) 1495 11.95

OS Forth 79 55 63.95

Swiftly Software
Programming Aids i (C) 14 95 11.95

(O) 1995 15.95

File-I! (D) 34 95 27.95

File-ll 2 (D) 49 95 39.95

T.H.E.S.I.S.

Word ScromDIe (C) 15OO 12.00

Spellbound (C) 15OO 12.OO

SB Daia lapes I imu IO

eacn tape 500 4.OO

All IO 5OOO 36.OO

(C) Cassette (D) Diskette

IF YOU DON'T SEE IT, write and ask!
Send orders to:

COMPUTER HOUSE
P.O. Box 369, Dept. 10 Mammoth Lakes. CA 93546

(714) 934-6538

Terms: FOR FAST DELIVERY, tend csrtllied checks, money orders or Visa or

MasterCard number and explrallon date. Personal checks rsqulrs 3 weeks to

clear. ADD S1.5O lor postage. Orders over S1OO we pay shipping. All foreign

orders ad SIO.OO CALIFORNIA residents add 6% tax. Prices subject to change.
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)I\.ATARI~ 
EPSON 

.,. and more 
Apple"11 
32K 
48K ... 
Di sk II w 13.3 DOS 
Disk II 
Apple III w/128K 

EPSON 
MX-70 
MX-80 

· ... '109900 

. .. ' 114900 

· .. ' 52900 

· ... ' 45000 

. '360000 

· . . ' 39900 

CALL 
9900 App le ca rd & cab le .. 

ATARI' 
400w /16K 
800 w 116K 
810 Di sk Drive 

, ' 11 

" 
" III 

at 
rice. 

HP-85A w/16K . . ... '2697..30 

NEe 
5510-2 w/Tractor 
5520-2 w!Tractor 

SOROC 
IQ 120 
IQ 135 

C.ITOH 

· .. '255000 

· . . '285000 

, 72500 

, 79900 

Comet .... ..... ' 499" 
Starwriter ... . .... ' 145000 

No rthstar. Altos and Zenith 
All 25% Discount 

LO· BALL COMPUTERS 
7677 S.w. Cirrus Dr. 

Beave rton. OR. 97005 

TO ORDER 
CALL (503) 641-0211 

Ordering Inlormalion: For fastes t ser­
vice. send money order. cashier's 
check or bank wi re . Visa and Me 
orders. add 3°0. Personal checks 
accep ted (aliow minimum 10 days to 
clear) Hours 9·S. M·F. 
Call for our Free . . .. 
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ATARI SOFTWARE at 
DISCOUNT PRICES 

from 

COMPUTER HOUSE 
Adventure Interna tional 

AdVentures 1 ttvu IOeoch(c) .... 
SIal Tlek 3.5 (el . . 
.Angleworms (el . . 
Sunday Golf (el 
Mounlaln Shool (el .. 
Dellecllon tCI. 

Automated Simulations 
Daleslones 01 Ryn (cl .. . 
Invasion Orion (c) .. 
Rescue 01 RIgel . . 

The Code Works 
Ilid is 1 (C) 

(D) 
Ilid lS 2 (C) 

(D) 

Crystal Computer 
Galactic Que!1 (D) .. 
House 01 Usher (D) .. 
Impettal Watker (D) .. 

l azar Wars (D) ... 
UMte Crysror (D) .. 
Sands 01 Mars (D) .. 
Summer 4000BC(D) .. 

Dynacomp, Inc. 
Valdez eC I 

(D) 
FIrQnr Simulotor eC) 

Optimized Systems Sottwore 
Boslc A' (0 ) . . 

Sug. relall Our Pric e 

19.95 16.00 
19.95 16.00 
14.95 11.95 
14.95 11.95 
14.95 11.95 
14.95 11.95 

.. . 19.95 16.00 
. 24.95 20 .00 

.... 29.95 24.00 

995 1.95 
1275 10 .35 
1595 12.15 
1895 15.1 5 

29.95 23.95 
24.95 20.00 
29.95 23.95 
29.95 23.95 

..... 39.95 31.95 
39.95 31.95 
19.95 15.95 

14 95 11.95 
1895 15.15 
17.95 14.35 

.. 80.00 70.00 
OSiA (Iormerty CP/A ) (D) .. .. . ............. . .. 80.00 70.0 0 

Personal Sottwore 
V'ItCOIC Arol! IQQ95 149.00 

Prooram Desion, Inc. 
BowlIng (C) 1095 13.55 
Code Brecker ee ) 1095 13.55 
Mini Clossword (C) 1095 13.55 
Preschool lQ Builder tC ) 1095 13.55 
Wotd Search: Spanish 1095 13.55 

Quality Sottwore 
A.ssembler (e ) .. ... 24.95 20 .00 
6502 D!sossemblef (e) .. .. 11 .95 9.95 
fosrgomf"lon (Cl 1995 15.95 
l ank I rap (C) 11 95 9.55 

(0) 14 95 11.9 5 
10 11 Irek (e) 11 95 9.55 

(D) 14 115 11.95 
QS ForTn 711 95 63.95 

Swlttly Sottwore 
Proorammlng Aids I Ie ) 14 95 11.95 

(D) 1995 15.95 
f ile · II {OJ ] 4 95 21.95 
f ile ·1! 2 (Ol 4995 39.95 

T.H.E.S.I.S. 
Woro $crom Ole IC) 1500 12.00 
Spe llbovno (Cl 1500 12.00 
S8 Doro lopas I IIVV 10 

eac n rope 500 4.00 
All 10 5000 36.00 

(C) Cassette (0) Diskette 

IF YOU DON'T SEE IT, write and ask! 
Send orders 10: 

COMPUTER HOUSE 
P.o . Box 369. Dept. 10 Mammoth lakes. CA 93546 

(71 4) 934-6538 
Terml: FOR FAST DELIVERY. und ClrUltid checkl. monly ordln or VI .. or 
M"'lrCud number .nd uptlftlon dltl. Pellon,1 eh.ckl require J welkl to 
clell. ADD U50 lor postage. Orders over S100 we pay shipping. All lorelgn 
orden cd 110.00 CALIFORNIA residents odd 6% to • . Prices 5vblecl ro chOnge. 
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and scores, plus sound effects,

heighten involvement with the

program. For example, the four

levels of difficulty which the

program allows the user to choose

are illustrated by Monty's increas

ingly academic garb, from a simple

sport shirt to collegiate cap-and-

gown.

Monty is available for use in

48k byte Apple II and II Plus

computers with Applesoft Basic

and one disk drive. Suggested

retail price for the Monty game is

$34.95.

Note: Scrabble is a registered trademark of

Seichow &? Righter; Monopoly a a I'egistered

trademark «J Parker Him.; Apple II, II Plus

and Applesoft are trademarks oj Apple Com

puter Inc.; Monty is a trademark ofRitam

Corpora/ion. Personal Software and Strategy

(lame are trademarks of Personal Software

Ine. Monty U not sponsored or endorsed by

Parker Bros, or Seichow and /tighter.

Spelling For Very

Young Learners

In July Edu-WareServices, Inc.

releases a new product under the

EDU-WARE label, SPELLING

BEE. Designed for children in

kindergarten through third

grade, SPELLING BEE meets

three objectives: 1) develope

computer literacy, that is, allow

new learners to interact comfort

ably with the computer: 2) link

the abstract verbal symbol (word)

to the concrete (picture); 3) build

basic spelling skills while identi

fying* specific groupings (i.e.

consonants, vowels, two- and

ihree-letter words).

SPELLING BEE's high reso

lution graphics and musical sound

effects appeal to capture a child's

interest. Documentation speaks

directly to parents and teachers,

while EDU-Ware's Illustrated

(Children's Guide introduces

youngsters to computer

operation.

A System Generator allows

the parent or teacher to tailor this

system's length and emphasis to

the individual child's needs.

SPELLING BEE's demonstration

mode allows the parent to review

all spelling words before the child

begins. As the child works within

the tutorial, the system ignores

incorrect responses. Only correel

responses are reinforced. Then a

drill mode tests the learner's

performance, recording this

information for the- parent or

teacher.

The system requires Apple

soft, 48K, and DOS 3.3. It retails

for $29.95.

For further information

contact EDU-WARE Services,

Inc., 22222 Sherman Way, Suile

203,Canoga Park, GA 91303

(213)346-6783.

New Product releases are selected

from submissions for reasons oj

timeliness, twailable space, and

general interest to our readers. \\ v

regret that we ere unable to select all

new product submissions for publi

cation. Readers should be aware ll/al

we present here some edited version

of material submitted h\ vendors and

are unable to vouch for its accuracy

at time ofpublication.

SOFTWARE STREET
PRESENTS

mmmmmmt

ADVENTURE INTERNATIONAL

All Scott Adomi'

Adventutes leoch)

ATARI

Muilc Compoier

Kingdom

Hongrnon

■; Energy Cior

1 Blackjack

Space Invaden

! Baikeiboll

Video Eoiel

Super Breakout

Computer Chen

3D Tic Tar Toe

Slur Renders

5f r om

! Aiteroidi

Mjjjite Command

Moiling LU)

Mortgage A Loon Analyili

Bond Analyiil

Slock Analys.s

Stock ChdfNng

Calculator

Financial Management System

Do* Jones Inveit Evol.

Accounts Receivable Syjlem

General Accounting Syiiem

Inventory Control

Word Processor

15 95

50 96

12.71

12.71

12 71

12 71

16 96

33 96

33 96

33 96

33 96

33 96

48 96

16 96

33 96

33 96

16 95

12 71

21 21

21 21

21 21

35 .46

60 00

79 95

399.00

399.00

399 00

129 95

SOFTWARE

All Tolk & Teach Coiiel.es

Invitation To Prog 1,3 3 leach)

Touch Typ jng

Com- SpanFren.GermanleocK)

Statistics |

Educ Sys Majter Cartridge

S'otei ICopiloli

European Counliles ACapi

Groph ll

Aiiembler/Edjto'

Teielink 1

MicioioM BASIC

Pilol

CRYSTALWARE

Fanlaiyland

House Or Uiher

GaUaclit Quest

Sumer

World Wor 1 1

Lojer Wan

Sandi Of Man

Beneolh The Pyromidi

Little Cryilal

Waterloo ! 1

DYNACOMP

Poker Party

Voldei

Might Simulator

Mona.ck

Intruder Alerl

Cant Slalom

2535

16.96

21 21

50.96

16 96

19 95

12.71

13 ,71

16.96

50 96

21 21

74 95

74 95

49 95

19.95

34 95

16 95

25 95

35 95

35.95

35.95

35 95

44 95

15 95

13 95

)S 95

10 95

14. 95

12 95

Mail Liit 2 2

The Commun'tator

UK- Letter Perfect

Word Proceuor

PDI

Minicroiiword

Code Breaker

Memory Builder

Bowling

Vocabulary l&llleoth]

Number Seriei

Heading Compr^hemion

2995

43 95

129 95

14 95

id 95

W 95

14 95

14 95

11 95

|4 95

PreSchool IQ Builder 1 4"W H 95

Addition W;th Carrying

Quantotalive Compariioni

14 95

15 95

PERSONAL SOfTV/ARE

Microchesi

Checker King

VUiColc

QUALITY SOFTWARE

tqiI Gommon

Tar. Trek

Tank Trap

Oisaiiemble'

Aiscmbler

30 Supergraphid

QS Farlh

AND MUCH MORE'

17 95

1! 95

169 95

16 96

10 16

'0 10

10 16

?1 21

3T 06

6? 90

HARDWARE

ATARI 800 16K 73900

ATARI 400 16K 33900

ATARI 410 Recorder 65 00

ATARI 3)0 Oltk Or.ve 439 00

ATARI 315 Dual D,ik 1049 00

ATAR1 830 P'inlat 349 00 1
ATARI 822 Printer 34 9 00

ATARI 835 Printer 699 00

ATARI 830 Modem 159 00

ATARI 850 Inlf Mod 169 00

8K Ram 49 00

!6K Ram 99 00

Paddlei Lpr) 1 7 00

loyjiick (eochl 9 00

Blank DiifceHal 151 32 50

FREE CATALOG AVAILABLE

SOFTWARE STREET

3392 Clipper Dr.

Chino, CA 91710

(714) 597 6959

ATARI IS A RFGISTERED

TRADEMARK

$2 00 minimum shipping
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and sco res, p lu s sound e ffects, 
h e ig hte n invol ve m e nt with th e 
program. For example , the four 
leve ls u f difficult ), which th e 
progra m a Il 0\\'5 the use r LO choose 
<I re illu str;ued by MO llly's in c reas­
ing l)' acad e mic ga rb , fro m a simple 
spo n shin LO co ll egiate cap-and­
gown. 

Monty is a va il ab le 1'01' usc in 
48 K b ), te Ap ple II a nd II Plus 
cu m pute rs wiLh A pplcso ft Basic 
' Illd u ne dis k dri ve. Sugges ted 
retail price for the Munty ga m e is 
$34.95. 
NO/I' : S("I'tlhb/f' i.~ (I ngi" /trf'(/ Imt!I' l/w rh oj' 
.~'",,.hmI J & I?ighll' r: i\l olllljJO/)' i.1 a rt'gisll'rl'll 
{/'{/dl'lll(l/'/( uiParlU'r l3 ru.,.; AI,plt' II. II PIII,I 
(lwl A/,/)/i'.,uft (In' (mdi'll/ark.1 IlIA /)/)/e COII/­
pllll' r llle: AIm/f)' i.1 a Iradl' IIU1rk o/ H. iltllll 
COI"/Jomlioll. Pn .\/Jllfll Sojiwfln' (/I/(/ Slmlf'g)' 

(;a/lll' fin' fradl'lIu/I'k, 0I P,' f .wl/ot SIJji1l'(l1"I' 
/IU', [\ 1011'.\' i.1 1/01 ,ljJII/I,wrn! or I' lu/ofsn/ by 
jJa fila n fm. or S,' lr/III7l ' (f 11(/ I? ighff'r. 

Spelling For Very 
Young Learners 
ILl.lul ), Edu-Ware Sc n 'ices, ILle. 
rel eases a new produClullde r the 
E D U- WARE labe l. S PEl.LI NG 

COMPUTE! 

BEE. Des ig ned 1{1I' c hildrc Ll ill 
kind e rgarten Lhru ug h third 
g ra d e , S PEl.Ll NG BEE meets 
Lhree ubj ecti ves : I ) d evelo pe 
co mpu te r lite racy. lhat is, allow 
II C\\' lea rn e rs to intcract co mFort­
abl ), with th e colllputer; 2) link 
thc a bst r ac t "e rbal symbu l (wo rd ) 
Lo Ih e co ncre te (p ic ture); 3) bu il d 
basic spe llin g skills while id e lll i­
!'r ing specifi c gru u pi ngs (i.e. 
co nso na nts, \'o\\'cl s, two- and 
L h ree- leLLe r wu rd s) . 

S PELLI NG BEE's hi g h reso­
lution graphics and musica l sOllnd 
effects appcal tu capture a c hild 's 
illte res t. Doclllll c nl;ltioll s peaks 
directl y to pare nts a nd teac he rs. 
whil e EDU-Ware's Illu stra ted 
C hil d re n 's G uid e intruduces 
you ngs ters to co m pUle r 
ope ratio n. 

A Sys te m Ge ne ra to r a llows 
th e parent or teache r to wilo r t. hi s 
sys te m 's lcngth alId em phasis to 
Lh e iLldi"idua l child 's Ll ced s. 
S PEl.LI NG BEE's de m o nstratio n 
mod e a110\\'s lhe parcnt to rev iew 
all spelling wo rd s before th e c hild 
be gi ns . As th e child wo rks within 

SOFTWARE STREET 
PRESENTS __ ... 

SOFTWARE 

September, 1Q8t Issue 16 

I he t.utorial. t. he sys l.em igllores 
incorrect res poll scs. On ly COITCCI 

res ponses are reinforced. Theil a 
d rill mode tes ts t.he learne l"s 
pe rfo r ma nce. reco rdin g this 
inro l'lnCl tio ll fo r Ihe pa re nt or 
te ;'lc he r. 

The S)'s tClll rcqu ires App le­
soft , 48 K, and DOS 3 .3. IL rCLaii s 
for $29.95. 

For rUrih e r il l l ( )! ·III .u ioll 

CO Ll LaCL l-:D U- WA R E Sc r vices , 
Inc.. 22222 S he nllan \IVa y . S uit e 
~03, Canoga Park , CA 9 13 03 
(2 1 ~) 3-16-6783 . 

1\' ('711 P J"or/url rf'I('(f.\( '.\ (l U ' s('lfrln/ 

.li ·ollf .\lilJllfi.\si()lI.\ I()I" }"('(fS()IIS r!l 

lillw /illess. (11'IIi/lib/(, .'/)((((' . 1I11r1 

p,'f' IIf'I"rt/ illlt' r r .\I/o OUI" J"Nfd(' J"s. \ \ '(' 

reg rellillllll '(' II},(' 1l1I1IIi/(' 10 S(' /('(Ili/l 

I II' lI' /Jl m/II(I SIlIJlll issioll.\/;)r /JI(li/i ­

mlioll. Rmrll'ls sil ollid III' ((11'1I}'(' 1/1111 
it'f' j)l "('sf'IJ IIIt'I"1' SOllf f' nlilt,d 'i1f'nioJ/ 

()( II/ff It, rio f .\11 h lit ill f,d by 1 tf ' Ilfl ()):\ 0 I/( I 

(f ft' If IwM(, 10 (I()lfrl, Ii)}' il.\ ff ((I(J 'flf '" 

IIllillll' o(JJI(li/imlioll . 

HARDWARE 
.4.0VENTURE lNTE RNA T 10N.4.l All Toll, & Teo41 Coue' ''!!i 

Invi tat ion To P,og. 1. 1 .3 leach! 
Touch Typ ing 

2595 
16 .96 
11.21 
50." 
16 .90 
1995 
11 .71 
11 . 71 
16 .96 
'0 .. 
21 11 
74. 95 
74. 95 

Ma,\ lht 2 . 1 7995 Al ARI 800 161( 739 0 0 
339.00 
6500 .4.11 SCali .4.domi 

Adv entul U leach ) 1595 

MUlic Campau . 
Kingdom 
Hangman 
Ene.g y Clor 
Blod jo d 
Space Invoden 
801\e l bo ll 
Video EOlel 
Super Breo~ oul 

Computer Chell 
30 Tic Tor Toe 
510 ' Ro ide., 
Scram 
.4.,ter o ids 
Miss ile Command 
Mo iling l i •• 
Morlgoge & Loon .4. noly i i' 
Bond .4.noly"1 
S lo c ~ .4.no lY IlI 
Stod Choll ing 
Calculator 
F;nor.ciol Monogement Sy"em 
Dow Jonel Invesl Eva!. 
.4.ccounu Rece ivable 5y'tem 
General .4.ccount ing Sy l tem 
Inven.o.y Can hal 

WOl d 

50 .96 
12 .7 1 
12 .71 
12 71 
12 .71 

16" "96 
3396 
3396 
3396 
33 .96 
4896 
1696 
3396 
3396 
16 95 
Iln 
21 21 
21 21 

'" 21 
15 46 
6000 
7995 

399.00 
399.00 
399.00 
129.95 

Conv Spon. FlI!n .Germonieoch) 
S'o li,' i(l I 
Educ: SYI MOl te. Ca rtridge 
S'olel & Cop i'o ll 
European Count"el & Cops 
Graph II 
Al lembl,,/Edito' 
Te le lin ~ I 
Micro lo/I B.4.SIC 
P il ol 

C RYS TAlWARE 
fo nlol ylo nd 
HOUle Of Ul het 
Go lloCl;( Qu"t 

Sum " 
World War II 
lOlel Wall 
Sandi Of MO '1 
Bene o lh The Pyromld, 
Lillie C r ~ 1' 0 I 
Wale' 100 I I 

OYNACOMP 
POker Pody 
Vo lde: 
FI;9h ' Simulato' 
Mono leh 
In tr vd e, Aler ' 

G iant Sla lom 

4.9 .95 
19 .115 
2A .115 
1695 
25.95 
15.95 
35 .95 
25 .95 
35 95 

... " 
15 95 
13 95 
1595 
10 95 
14 95 
12 95 

The Commu nicol o. 4.195 

lJK · l""er Perlect 
Wo.d Procen or 12995 

PD I 
Minit,ouword 1495 
Code Breake. ,4 95 
Memor y Build e. 14 95 
80 ... I;n g 1495 
Vocabulary 1& lll eochl 149 5 
Number S" i" 1<1 95 
Reod in9 Comp,~hefll i on 14 95 
Pre Sc.hooll0 Builder I & 11 l('lO\ 14 95 
" delilion With Corry in9 1495 
Ouonlolo' ;", ,, Compo, ;son, 15 95 

PERSON" L 
Microchell 
Chl!( k" King 
Vi"eol, 

SOfTWARE 
17 95 
1195 

169 !:IS 

OUAlITY SOfTWARf 
Fo,1 Gammon 10 96 
To" Tre ~ 10 16 
Ton~ hop 1016 
Oi' ouem ble ' 10 16 
"uembler 21 21 
3D Superg, ophiCl 33 00 
as Ft)rlh 67 90 

ATAR I 4.00 16K 
AlAl1 1 JlO l1 eco.der 
ATAR I 31 0 Oi, ~ Dr ive 
ATAI1 I al5 Dual O ; I ~ 
ATAR I 810 P. int er 
ATAP I 822 PrInter 
ATAR I B15 Pr in ler 
ATAR I 830 Mode m 
ATAR I 8 50 Inti Mod 

81( Rom 
16K Ro m 
Poddl" lp l) 
J OYI' ic ~ leochl 
B l on~ 0" ~e"el l51 

~ 3 9 00 
10 4.9 00 

349 00 
349 00 
699 . 00 
159 00 
169 00 
4.9 . 00 
99 00 
17 00 
, 00 

22 50 

FREE CATAtOG AVAl tABLE 

SOFTWARE STREET 
3392 (I ippe . Dr . 
Ch ino , C A 9 17 10 

1714 1 597 6959 

AfAR I IS A REGISTE RED 

lR AOEMARK 
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LOWER THAN

DISCOUNT
ON ALL MAJOR BRANDS

SUPER SPECIAL
ATARI D.D.

$ 449.00ATARI 800

$735.00

DYSAN DISKETTES

ATARI SOFTWARE
EPSON MX60

DC HAYES MICROMODEM

NOVATION D CAT

NEC 12" MONITOR

17.50/box

20% off
469.00
279.00
160.00

219.00

THE PURCHASING SERVICE FOR HOME 6 DU5INE55 COMPLfTERS
P.O. 0OX77-C BEVERLY HILL5.CA. 90213 (213)451-8089

CALL OR WRITE FOR FREE CATALOG

By Notronics

ASCII/BAUDOT,

STAND ALONE

Computer
Terminal

COMPLETE

FOR ONLY.

$14995

ThcNttro

mil IO(i l«t

rtqurinjnu

U d

S

by 16 lincjiroii

u *]lh wlctlabk baud 'He. RSSJIC or 20 ma. oulpu

rsor conlrol and 75 ohm compotile *ideo oulpul.
The keyboard follow i Ihe uandard lj/pr*nter ronHgu

d icneiaici ihc enure 1 :s cHarailcr ASCI! upper/

ASCI I/BAUDOT

Computer Terminal Kit

BAUDOT CHhiumirA~BCDEFGHrjfri."KrNOP0
KSTUvwxrz-r.'iiKi..touts?.}/6»>

Cunor Moon: Home. BtxKtpote. Honiotiaf Tab. Line Feed.

Vertical Tcb. Carriage Return. Two spKtot cursor itquentet

\ rttalivr X- i cwjp' addresunt •

0/ Line. Erne of Sown. Farm
penttoa: SO u- mil; Ijvmper

nil d.iplay for- arrprotdrdfor absot.

iia oulpul. ful FuA ^^ m Mm

rieru

Caotnanttt U.S.* CnM Ilrt luytn DuUtJ. CamKtUtind Kw pp

M »i.h 96 pnntablc charaHm. Itin-c. include onboaid f»A| I Tni I COCC
;e>ulUDis.KknitiJcpvit). Jiifi lock fcty.^ph* loci |umpct. OHLL lULLmCC
d bl f TTY tl i ih bln 10 run TOO F Chipabilii> of on TTY tuil. i«i ihi ToOrOe-FfomConnechculOrFof technical^ _

Assistance. E1C C»I|W3(»4.93TS T

proceKOf coniroHedcurwi conlrol, palalltiASCII'BAUlXlT

!0 serial convtruon and Kfial to tklco profmini-fully

;rylial contlolM for lunrrb atcurac>. PC board! arc [he
highnl quality gllu epox* for Ihc utnmaie in reLiabilily and

long life.

VIDEO DISPLAY SPECIFICATIONS

.d. .S« MUford. (T 06776

I Q Nniaala Su>d AhMt ASCII ht)l»inl ( omp.

I Termini Kil. 1149.95 p]ji 13.00 poiliic 4 hindli

D DHbm Slttl Ctbtatl for Seifonici KJidordiTn

rial In Eluc/BI«t Finiih, il».»5 plui SI.SO po.i
and handling

BAUDOT ninaluiUKC. Ihc V1D

unal dm vtuth i it hen (or ma i led

current loon output. "HkIi can hi

-ed. Thn

e (fcB kt>b(<arill. M».«SG Video Dr>0*> Board Kit ih

paunpnutcAhudUif

D 12" VkJeo Monilor (10 MHl band-Kllhl lully aiiem

,,'i ,",| M Moduraloi Kit <

hoihel O * "PH.X""". Su|>
■nl'by ihc V1D »hich| lieVDC @ ijmr

Oro«i«l Iht inlormalion, canttltini to dan IO vidto suiiablel P«I4ie & Mndlini
(o be displayed on a IV lit luiinj an RF modulalorl or on 1m Total tnclowd iConn.

.1 HKl| By-

inRSlJ2-C"<

K»d lo Ihe s

., Modem.

Be dunlaytd on ihe

n Pe l Check D Cajhien Check'Money Order

n MulctChirtc(Bank' i

abed e f 9H1 j k 1« nopqrs tuywxf2< 1 V-l

NEW!!!-THE ELECTRIC MOUTH
for SIQO, Klf II, Apple
TKS-80Lt!V((III

From $99.95 kn

Now — tench your cam-

incraasing thr fnferactlon

betwaen you miti your

machine.

That's right: iht- ELECTRIC MOUTH ac Principli: orOperaliun Thr ELECTRIC
lually leLs your computer talk! Installnd and MOUTH stores words in their digital
on-line in fust minutes, it's ready for spoken- equivalents in ROMs. When words, phrasps.
language use in office, business, industrial ana phonemes an- dtrsimd. ihov an- simply
and commercial applications, in sames, ca||cd for b> your program and then syn-
special project!.. RM), education, security ihesiznd into speech. The ELECTRIC

devices — lhere"s no end ti> (hi- ELECTTRIC MOUTH system requires none of your
MOUTH'S usefulness. Look at these fra- valuable memory space except fur n few ad-
lures: dresses if used in memory mapprd modi:. In

" Supplied mlh UJ mirdi Irltrr. phunerm-> num. mOSlCaSCS. OUlpUl ports l\: ■■■: ■■■ I' I l.il '!■■ I .111-
bers. capjblrof produrinK hundrrdsof uorEtdnd used

■ feeble «..t™rd UD in iho.Ni>*. o( »«ds Spoki-n MalPrlal Indndcd
dnd phra1

\hr\ br<.<i

■ h.urmod

.rv ||u»l ^>dd .-ulililin

mr available)

fit »hH hpEuK din^

Klfll dndTKS

' CM it lr>

n iln BSEU

' InUudt".

»ilh pit

1 Adds .1 n

lira nun mi

ima in

IdlV bv umi>k -ilh,

ink-* liltluilnll.

in-biurd audio .im

visions lot axlei

BW dini"'Ji»nin .ind

[. h-f. >«u mmlily r<,

add s[H>kni annnu

Me

T!ii'>Ji.lrip..Mi.,lli"

lilni -\r,J.. taitn

-t1LS-m|j.ii HI "I

l\\ mlr> <

ipuh-r*.

r UdML

jinjilrtr

,|nr\ "I

pUUv n

Ulni ji'

Kunml

h U rat ■

ilML

■ m

nMn

•

id h
akej

enl 1

wnr

• oft

nJun

-, i ■ Jr ii

^pple.

ichine

icttaaa

vukec.

1 dnd

n pro.

n Hind

Pllllts.

iiriiinr

«W& "1

ii M-:

nvti

niKj.t:

mi:
•JS

sj\>:%

III.Hi

FEN
KIKXf.
IllH.VI

Wr.ilX
ffl^rra i
h.LC;il~Ft

Twrom

Al—

inctrrv
\ ■.- >

ni"\rwi>

HUJON

WUH

AMI
.11

v ™;1]L
1-1 Swi/viv

'■ r.'v..1','

max

IIIMVA

ih« i i.uij Ii ri

(JJVTJ01I.

iifVM.m

hh;rh:
JN>LJJMI

:, is-

WI'Al
>HOMI

ran
in i«

run.
tJSUll\

Cll

CREXI
I1NH [MATED

l> 1DCI1
il. \»i..m.r

tr H<nl.»

v i n
m;i im-iiis

a
ii
Kill]

oMbIni mii

IJF-I

I1MII

11IW
i.)rti-:f

VMO.

MITTLK

wu

MIUJ

MMIDI

NCAK
MB4BE>
I»

I>N
Din

11VKH

I'AHI Mlll.-iC

IUAH
IUIS

1111VI

■n li-iriT lis1 Iri

miNf
i- a

mn:

to:
H Mil

KM .111

7, ,.<
W1
■.l-.\l 1

'■■III

MAH
■.. \H|

IMI

11 Mi

IKY

VtH.T

'If

J TDnmcrFiomronncrtltutOr KofTi'clinica] Asslslancc.Kii:.,Call (203(354-9375

•NKTROMCSK&llLTlMtepl.

■ !!!l:r,li Hn-il V -Mill in:. II I-."-I

Petvonil Check ... Cashier'sChrik;Moiicy tlitli-f

□ tlu D Mailer Charge IBank Nu 1

Accl. No

Slgmiuie Kip. V>>*-

Up.
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LOWER THAN 
DISCOUNT 

ON ALL MAJOR BRANDS 
SUPER SPECIAL 

ATARI800 
£1.35.00 

DYSAN DISKETTES 
ATAAI SOFTWARE 
EPSON 1WA80 
DC HAYES MlCROMODEM II 
NOVAnON D CAT 
NEe 12" MONITOR 

CiIC III 
rnOUD_ 

17.50/ box 
20"10 off 
469.00 
279.00 
160.00 
219.00 

COMPUTE! 

By N.tronlc. 

ASCII/BAUDOT, 
STANDALONE 

Computer 
Terminal 

COMPLETE 
FOR ONLY . . . 

$14995 
A SCII / BAUDOT 

Computer T erminal Ki t 

157 

.8T'.9.'VVlI ... i •••• ·'!·~11 .... 
!'tr4&'() ••• -,/OI73456799:;(:)· 
~GHl~[\I·_ 

' abcdtf9~1,kl~nopqrst~YWX~<:~ 

ror SIOO, Err II ,Apple, 
TRS·80 J..r.vl!l 11° 

from $99.95 kit 
Now - Il!ar.ll vour com· 
puler 10 " Ilk. d iilOlalic'llI.v 
inr:nmsing rill! il1tCr.l clion 
bc twce n .\lOU <ln d your 
IIHu:llinc. 
Th. l' , fi gh l: the ELECTRIC MOUTH ae· I' rln cl pl l: of Operati un T he ElECT RIC 
tuaU), tets )'Our computer talk! InstaUed and MO UTI I s tores words in t heir digital 
on·line in just ?" inutes. it's rr;ady fO.r spake,n. equi \'a lents in RO Ms. When words. phrases. 
language U!le l!l omce •. bu~U\ess.. Industn al and phonem~ a re desired. Ihey ate simply 
and .comm.erclal a pp ll c. l lOn~. In 8am~. called for b) your progr.m and then syn· 
sp~lal pro lect ~; RM ). educatIOn. s.ec uTl I ~ t h u i:r.ed in to speec h. The EI.ECTR IC 
dcvlces - thCnl s no end to IIwl Et.F,Cl1UC MOUTII sy~tc m requi res none of your 
MOUTII ', usefu lness. Look al these fca· valuable memory!>plolCll ~oopl for a few :Id . 
tures: drt'SSoe:i if ust'd in memol)' mapped mnde. In 
• s..PI't ..... " 'ilh IU .. onh "'11 ..... ·~'n ... ". most cases. oulput port~ luSt'!" selectable) ate 

~blo!o/pn>d .. dn~ hund"""'oI w(>l'd"nd used. S,oklm Mal,~ rlallndudcd 
• ': ,~n<bbloe ..... bt>wd up 10 lho ...... 6; 01 ,,'(>I'd. 
~e:::.~~~~il;o....l~ MO\ loa.. 

• fou. mt.drh. ,"'hlcllpl"lldin!Cli,· inloS IIIII. AppIe. 
I:U II .ndlllS. . ..... 'd 11 wmpulen 

• (~ it In I" ~ b)' UM'" rllhn u..;c or .....;hinr. 

~'"i,t .. ~·!:~~ =r..:;,;i.". "lmpl .. ~ in"' .. OI ..... 

• Uu. S III",,"1 S~ .. kond"clo"' , " lIilil.tLrr" ,,-
• IMJ .... on·boon! ... dio .... p!lIie I nd _A",. 
:~~l':'OVi' i o", I .. . ~'Ir.n.t .puL~ ... nd 

• Add • • "" .. di ............. nd .... cit ..... nl In P"'>' 
~'.mmi" .. Iri.p'" onodilyn;"1nJI P<O\I ...... and 
~.""'" N. Idd """L ... 1"_nCO",,.,., •• 0/ ...... ~ .. 
.. ·."'In ... .. o;. 

• In.I .. ~ in I .... mln .. l .... 
Ill n , ... 1 """,0.. 1,,, ~~,,'h ' .... "11 '''olo ..... l .. ~ 

.) ....... 1. un .. . "n 
~~~11 :::-:.:. ~~" 
111UA1 1.1'011' ocr. I""" U'" .. ~tn' 
:~:;:: ~:..oo :~ .. 
' In ".1"llI ... : .. ",u 
It.", "". ., "'l. "'U' _T ,;AU"..; """, ,",U' "A' .. " l'TI ~1"" " ... " ..,...... ,., .. "" .. ~ ... , , .. ....u om" 
.~rur'" lilA" 
.lAn "''' ,UI· '«dl '" nw,' 

r~··~:·· miX""I'" ~r~ 
rf"" :::7t~' " ........ 
' W' ....... 1 

"'1 ..... ," .. 11 1.1" "' .... n .. " ... 'n'.·""''''n/A!~· 
I .... "I.~ ,.. 'TI~"I" .. ,,, Ir .... "" lft ............ J AI " . 1"'· ..... r ... ·~I ........ I ... "f",\O ... ~ ..... I" .... , • 

.r~·'::'l,"~ 'J>..................... . ............................• 
: tanlln en I IlU..s.A.CrdUC.rdBu~erS llalildtCou . TOOHDER CA LL TOLL FREt 800-243·7428: 
: To Order FromConleclia liOr FarTP.dIn lr.IAnbllnre.EIt.. Callj 2031 35:1·9375 : 

: Nt:rHONICS K&II LTD. Dept. g ~~~~n~c~":~f. c';,~~~~,!,C:;·'''' OIlCY~' dI!' • 
: J ))UI<"It'I~._. ~"lIId l" •. CTfIIJJl ArCI . lia.-::========~;;;-;;;::;::=== : , ~",:::::::!~::~~,~~~:~: ... r.~~, :.... !~~::I ule . ':l P. III1~: 

I lII l1 . _ " .. _ .. · lII ............ ...... :~~~~~~~~~~~~~~~~§.~' I J , .... "L ... ~ .. _ · u ............ 1" . ... ~ ... e 
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BEING OVERCHARGED!

DON'T Pay Credit Card Surcharges

Pay a U.P.S. C.O.D. "Fee"

Even Pay for the Call!

DO CALL OMEGA TOLL FREE!

EPSON MX-80
INTERFACES: IEEE $85, T83-80 $36,

APPL.E INTERFACE & CABLE $90,
R8-232 fTO

MX-SOFT
MX-1OOFT

1-BOO-235-3581 1-8OO-55G-758G

CALL OMEGA AND FIND OUT WHY WE ARE AMERICA'S FASTEST

GROWING COMPUTER SALES COMPANY!

Omega sales company

BEING OVERCHARGED! 

DON'T Pay Credit Card Surcharges 
Pay a U.P.S. C.O.D. "Fee" 
Even Pay for the Call! 

DO CALL OMEGA TOLL FREE! 

:., •• : ... N. 'nI' .... CJ Me. 
~"fR'ACE a C._lie" . 

.... aN MX-... _ •• 
MX- 111111 i __ 

WEST COAST 
1-800-235-3581 

EAST COAST 
1-800-556-7586 

CALL OMEGA AND FIND OUT WHY WE ARE AMERICA'S FASTEST 
GROWING COMPUTER SALES COMPANY! 

OMEGA SALES COMPANY 



WEST

ANADEX

$1295

ATARI 800 32K $ 749
Tractor option

S 245

NEC 12" MONITOR

S 229

MW% Jfc *&* ML

LEVIDE

OMMODOR

J>IO SHA<

PRICESARESUBJECT JGE WTTHOUTNOTICE.

DIABLO 630 $2093>
INTERTEC SUPERBRAIN 64K RAM $2799

QD SUPERBRAJN $3195

NEC 551Q SP1NWRITER $2495
NEC 5530 SPINWRITER $2495

OKIDATA M1CROLINE-80 $ 399

OKtOATA MtCROLINE-82 $ 529

OKiOATA MJCROLlNE-83 -$769
APPLE if PLUS 48K $1189

APPLE DISK w/3.3 DOS Controller $ 545

APPLE DISK w/o Controller $ 435

BASE II PRINTER $599

HAZELTiNEi420 $799

NORTHSTAR HORIZON II 32K QD $2975

ANADEX DP-S500 $1295

TELEVtDEO 912C $ 669

TELEVIDEO920C $ 729

TELEVIDEO 950 $ 959

CBM 8032 COMPUTER $1225

CBM 8050 DISK DRIVE $1449

GBM 4032 COMPUTER $1090

CBM 4040 DISK DfWE .$1090

CBM 4022 $ 679

CBM VIC-20 $ 289

CBMC2N $ 85

RADIO SHACK II 64K $3245

RADIO SHACK HI 16K $ 839

LEEDEX/AMDEK 100 $ 139

LEEDEX/AMDEK 100G $ 169

LEEDEX/AMDEK COLOR-1 13" Color Monitor $ 349

MICROTEK 16K RAMBOARD for Atari $99.95

MICROTEK 32K $ 165

ATARI 400 16K $ 349

ATARI 825 PRINTER $ 619

ATARI 850 INTERFACE ■ $ 139

or both together $ 749
ATARI 810 DISK DRIVE i_449
ATARI 800 32K $749

Call for price list of ATARI software
NEC 12" MONITOR $ 229,

No Surcharge for Credit Cards Ordere • We Accept C.O.D.'s

All Equipment Factory Fresh With MFI. Warranty . stock Shipments Same Day or Next

WEST

1 -800-235-358 1

OMEGA SALES CO.

3533 Old Conejo Rd. #102

Newbury Park, CA 91320

1-805-499-3678

CA. TOLL FREE 1-800-322-1873

OMEGA

SALES

CO. OMEGA SALES CO.

12 Meeting St.

Cumberland, Rl 02864

1-401-722-1027

EGA SALES COMPANY

WEST COAST I EAST COAST 

ATARI 80032K $ 749 
NEC 12" MONITOR 

S 229 

SUPERBRAI 
QD SUPERBRAIN :i."'~-_U"-';:': $3195 

NEG 5510SPINvm'T~ $2495 
NEC 5530 SPINWRIT,ER $2495 
OKIDATA MICROLlI)IE-80 $ 399 
OKIDATA MICROLlNE-82 $ ~ 
OKIDATA MICROLI E-83 ~ 769 
APPLE" PLUS 48K $1169 
APPLE DISK w(3.3 OOS Controller $ 545 
APPLE DISI5 w/b c I oller $ 435 
BASE" PRIN~ $.599 
HAZELTIN 14<0 $ 799 
NORTHSTAF\..HORIZON " 32K 00 $2975 
ANADEX DP-9500 $1295 
TELEVIDEO 912C $ 669 
TELEVIOEO 920C $ 729 
TELEVIDEO 950 $ 959 
CBM 8032 COMPUTER $1225 

.--....... ,--·CBM 8050 DISK DRIVE $1449 
CBM 4032 COMPUTER $1000 
CBM 4040 DISK DRIVE $1000 
CBM 4022 $ 679 
CBM VIC-20 $ 269 
CBM G2N $ 65 
-R!l:DIO SHACK" 64K $3248 

ADIO SHACK'" 16K $ 639 
L...I'-I"'--' .... --4CEEOEJ\o/AMOEK 100 $ 139 

lEEDEXlAMOEK 100G $ 169 
lEEDEXlAMDEK COLOR-113" Color Monnor $ 349 
MICROTEK 16K RAMBOARD for Alari $99.95 
MICROTEK 32K $ 165 
ATARI 400 16K $ 349 
ATARI 825 PRINTER $ 619 
ATARI 650 INTERFACE . $ 139 

or both together $ 749 
ATARI 810 DISK DRIVE $ 449 
ATARI800 32K $ 749 

PRICES ARE SUBJECT TV QlANGE WITHOUT NOTICE. 
NEC 1 

of ATARI so/lware 

No Surtharge for Credit Carli; Orders • We Accept C O.Do's 
AU Equipment Factory Fresh With MFr. Warranty . Stock Shipments Same Day or Next 

WEST COAST 
1-BOO-235-35B 1 

OMEGA SALES CO. 
3533 Old Conejo Rd . #102 
Newbury Park, CA 91 320 

1-805-499-3678 
CA. TOLL FREE 1-800-322-1873 

EAST COAST 
1-BOO-556-75B6 

OMEGA SALES CO. 
12 Meeting SI. 

Cumberland, RI 02864 
1-401-722-1027 

OMEGA SALES COMPANY 
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Advertiser's Index
Aardvark Technical Services 99

AB Computers 96,97,133

Abacus Software 131

Andromeda Incorporated 59

Atari, Inc 5

Automated Simulations 69

Avatar Software 83

Batteries Included 133

R, J. Brachman Associates 150

Byte Books 19,23

CMart 147

C. E. Software 68

CFI 129

CGRS Microtech 111

Canadian Micro Distributors, Ltd 13,15

Cascade Computerware Co 129

Casemaker 87

Clarkston Software 89

Columbus Instruments 23

Commodore Business Machines BC

Competitive Software 117

CompuSoft, Inc 118

Computer Age Software 85

Computer House Division 155

Computer Mail Order 149

Computer Services Corp 17

Computer Showcase Expos 21

Computer's Voice 95

Computermat 122

Connecticut microcomputer, Inc 138

Consumer Computers 151

Creative Computing 57

Creative Software 49

Crystalware 35

Cursor, The Code Works 121

Cyberia, Inc 45

Cygnus Micro Systems 78

Data Transforms 157

Datasoft 73

Dilithium Press 53

Disco-Tech 64

Dr. Daley's Software 49,105

DTACK Grounded 16

Dynacomp, Inc 24,25

Eastern House Software 41

ECX Computer Corp 127

Electronic Specialists, Inc 146

ETC 115

Execom Corp 109

FSS 123

Howard Industries 50

Howard Software 66

Human Engineered Software 127

Huntington Computing 61

HW Electronics 62

Interlink, Inc 125

Iridis, The Code Works 89

JMH Software 144

Jini Micro Systems 41,137

Kilo Corporation 105

Krell Software 27

UK Enterprises, Inc 81

Leading Edge IBC

LemData Products 113

Lo-Ball Computers 155

McGraw-Hill Books 63

Madison Computer 121

Main Line Computer Discount 153

Manhattan Software 84

Mannesmann Tally 135

Matrix Software, Inc 29

MED Systems 77

Micro Computer Industries, Ltd 31

MicroCraft Systems, Inc 55

Micro-Ed, Inc 47

Micro Express 55

Micro Mini Computer World 43

Micro Spec. Ltd 138

Micro Technical Products 150

Micro Technology Unlimited 33,143

Microsoft Consumer Products 2

Microperipheral Corp 77

Microtek Inc 11

Monument Computer Service 65

Mountain Computer, Inc IFC

MRJ 113

National Computer Shows 51

Netronics 157

New England Electronics Co 38,39

Omega Sales Co 158,159

On-Line Systems 87

Optimal Technology 146

Optimized Data Systems 122

Orion Software 102

Osborne/McGraw Hill 37

Pacific Exchanges 14,62,145

Pretzeliand Software 145

Professional Software, Inc 1,9

Program Design, Inc 71,89

Programmatics 132

Protronics 28

Qube International 129

Quality Software 71

RC Electronics Corp 65

Renaissance Technology Corp 45

RNB Enterprises 141,142

Santa Cruz Software 78

Sebree's Computing 84

Sierra Pacific 142

Skyles Electric Works 119,152,154

Software Street 156

Street Electronics Corp 144

Swiffy Software, Inc 83

T'Aide Software Company 132

T.H.E.SJ.S 80

TIS 52

TNW Corporation 107

Unicomm Marketing 157

United Microware Industries, Inc 139

United Software of America 6,7

Versa Computing, Inc 75

Virginia Micro Systems 117

Vixel, The Code Works 148
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McGraw-Hili Books .............................................. 63 
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For Fostest Service,

Call Our Toil-Free

US Order Line

800-227-1617, Ext. 401
In California call 800-772-3545, Ext. 401

The 6502 Resource Magazine

PHMDI ITCI PET-ATARI-APPLE
WWlflrU I EiOSI-KIM-SYM-AIM

My computer is:

LJPET DAPPLE □ ATARI DOSI

□MM CSYM D AIM D OTHER
Q Don't yet have one...

I! Please enter my 1 year (12 issue] subscription to COMPUTE!

D New subscription □ Renewal subscription
□S2000USsuoscnption

DS2500 Canada ana international surface mail Payment in US. funds, drawn
on US bank or money order

□ Bill me (US only) $100 billing fee

Name, Address:

Charge my: LJ Visa □MC

Number Expires.

The Editor's Feedback:

My computer is:

PET □ APPLE □ ATARI □ OSI

JK1M DSYM DAIM D OTHER

□ Dont yet have one™

During the next year I expect to buy:

□ computer □ printer

D disk drive □ other peripherals

Content

Best Article This Issue [page # title)

Other suggestions

9 10 11 12

The 6502 Resource Magazine

PET-ATARI-APPLE

OSI-KIM-SYM-AIM

For Fastest Service.

Call Our Toil-Free

US Order Line

800-227-1617, Ext. 401
In California call 800-772-3545. Ext.

COMPUTE!
My computer is:

H PET DAPPLE D ATARI DOSI

D KIM □ SVM D AIM n OTHER.
□ Dont yet have one...

□ Please enter my 1 year (12 issue] subscription to COMPUTE!

□ New subscription □ Renewal subscription
D$2000 US subscription
□S2500 Canada and international surface moil. Payment in US funds, drawn
on US bank or money order

□ Bill me (U S only) $100 billing fee

Name, Address:

Charge my: DVisa DMC

Number ____^__ Expires.

Q 10 11 12

The 6502 Resource Magazine 

COMPUTE- PET·ATAIlI·APPlE 
. aSH<IM·S'/MoAIM 

My computer Is: 
O PEl O APPLf O ATARI O OSI 
O KIM O SYM O AIM O OTHER'--__ _ 
o Don't yet have one_. 

For Fastest Service. 
Call Our TolI·Free 

US Order line 
800·227·1617, Ext. 401 

In California coll800-m -3545, Ext. 401 

o Please enter my 1 year (12 issue) subscription to COMPUTE! 
o New subscription 0 Renewal subscription 
0 $2000 US suoscnptlOn 
0 $2500 Conooo and International surface moll Payment In US funds. rown 

On US bonk or money order 
O BllmelUSa y) $100blllin fee 
Name, Address: ______________ _ 

Charge my: 0 Visa O MC 
Number ___________ _ Expires __ --' __ --' 

Q l011 12 

The Editor's Feedback: 

My computer is: 
O PEl D APPLE O ATARI 0 051 
O KJM O SYM O AIM O OTHER'--__ _ 
o Don't yet have one._ 

Durtnglhe next year 1 expecl to buy: 
o computer 0 prtnter 
o disk drtve 0 olher peripherots 

Cantent 
Best Mlcle ThiS Issue lpage # IItle) 

Other suggest,ans 

Q 10 II 12 

The 6502 Resourc e Mogozine 

COMPUTE- PET·ATAIlI·APPlE 
. aSI·KIMoSYM·AlM 

My computer Is: 
O PEl D APPLE O ATARt 0 051 
o KIM O SYM o AIM O OTHER ____ _ 
o Don't yet have one ... 

For Fastest Service. 
Call Our TolI·Free 

US Order line 
800·227·1617, Ext. 401 

In California coli 800·n2-35A5, Ext. 401 

o Please enter my 1 year (12 issue) subscription to COMPUTE! 
o New sUbscription 0 Renewal subscription 
0 $2000 US subscrptlon 
0 $2500 Canada and Internatlonat surface mall Payment In US funds. d rown 

on US bonk or money order 
o Bill me IUS only) $100 billing fee 
Name, Address: _____________ _ 

Charge my O Visa O MC Number ___________ __ Expires __ --' __ --' 
Q 10 11 12 
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The 6502 Resource Magazine

ITCI PET-ATARI-APPLE
OSKIM-SYM-AIM

QATAR! DOSI

D AIM D OTHER

For Fastest Sen/ice.

Call Our ToN-Free

US Order Line

600-227-1617, Ext. 401
In California call 800-772-3545, Exf. 401

My computer Is:

□ PET G APPLE

□ MM DSYM

□ Don t yet have one...

□ Please enter my 1 year (12 issue) subscription to COMPUTE!

□ New subscription □ Renewal subscription

□$2000 US subscription

□ $2500 Canaaa ana international surface mail Payment in US funds, drawn

on US bank or money order

□ Bui me [U S only) $100 billing fee

Name, Address:

Charge my: GVisa

Number. ^^_

□ MC

Expires.

SELECTED EDP REPORTS
Characteristics, prices, user evaluations, comparisons

□ All Aboul Personal Computers S29

Z] User Ratings of Compuier Systems 525

□ European User Ratings of Computer Systems . S25

□ Word Processing Systems User Ratings . . S15

3 All Aboul 278 Small Business Computers S15

G AH Aboul 346 Minicomputers 115

GAM About 149 Microcomputers . . S15

□ All About 114 Microprocessors SIS

□ User fljtiigs ol Proprietary Soliware PacKages S25

G A Buyers Guide to Data Base Management Systems S15

GAM About! 36 User-Programmable Terminals S15

□ Ail Aboul 210 Alphanumeric Display Terminals . S15

□ All About Data Communications Facilities 115

G Managemenl Guidelines lor Office Automation S1S

□ All Aboul 90 Ward Processing Soltware Packages S15

QAII About 125 Teleprinter Terminals S15

Q All About 400 Modems $15

G All About Winchester Disk Drives 515

□ All AbouM 50 Worfl Processors , S19

□ Directory ol Nearly 1000 Suppliers S25

YES Please send me Ihe EDP Reports I have checked.

Name.

Title.

Company

Phone

Address

City.

State . .Zip.

□ Check enclosed Q Bill me, add 13.25 handling

dtitupio■t. DATAPRO RESEARCH CORPORATION

1805 Underwood Blvd..Deiran.NJ 08075

The 6502 Resource Mogozine 

COMPUTE- PET·ATARI·APPLE 
.OSl·KIM·S\'MoAIM 

My computer Is: 
O PEl D APPLE 
o KIM o SYM 
o Don~ yet haw one,_ 

o ATARt 
o AlM 

o OSI o OTHER~ ___ _ 

• 5 
c 
o 

> • o 
E 
o 
u 

For Fastest Service, 
Call Our Tolt-Free 

US Order line 
800-227-1617, Ext, 401 

In Californio coUBOO-772-3545, Ext. 401 

o Please enter my 1 year (12 issue) subscription to COMPUTE! 
o New subscription 0 Renewal subscription 
O S2000 us SUbSCflollon 
O S25CJO Conooo ana International surface mall Poymenl ln US funds, drown 

on US oonk or money order 
o Bill me IUS only) S100 billing fee 
Name, Address: _____________ _ 

Charge my: 0 Visa o MC 
Number ____________ _ Expires, __ --.J __ ---1 

8 Q 10 11 12 

SELECTED EDP REPORTS 
Characteristics, prices, user evaluations. comparisons 

o All Aboul Personal CompulelS S29 YES Please send me the EDP Reports I have checked . 
o User Ratings 01 Computer Systems !25 
o European User Ralmlls 01 Computer Systems !25 Nam~ o Word Processlf\9 Systems User Ratings SIS 
o AU Aboul 278 Small 8usUless Cnmputer5 S15 ntle o All AbOul 246 MlnlCQmpulers S15 
o All Ab(lu1149 Microcomputers S15 Company o All AbOul114 Microprocessors S15 
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BEFOREYOU BUY
A FINE PRINTER,

READ THE FINE PRINT.
That's where you'll find the

prices—in the tiny type under the brief

descriptions.

Which is only appropriate.

Because with C. Itoh's full line—from

the workhorse business printers

to the racehorse word-processing

printers—the descriptions could be

much bigger.

But the prices couldn't be much

smaller.

Moreover, as part of the Leading

Edge Inventory Bank,™ our printers

(along with dozens of other popular

computer products) are available for

24-hour "withdrawal." Within a day of

when we receive your order, your

order will be on its way from our

nearest warehouse (Boston, New

York, Los Angeles, etc.), thus saving

you both time and freight. So you can

use our space, and our money, to in

ventory your product, and still be sure

of having exactly what you need, ex

actly when you need it.

All the printers on this page are

warranteed by Leading Edge™ for

3 months on parts and labor.

For the name of your nearest

dealer—just pick up the nearest

telephone.

TOLL-FREE 1-600-340-6630.
In Massachusetts, call collect (617) 828-8150,

Strictly business

(Comet I)

The industry workhorse
ofdot-matnx printers.
No frills; but almost

nothing to go out of
whack. 10" carriage;
8(1 columns (132 in

compressed iirim mode).

Industry-standard

(teletype) ribbons.

Retail: about $495,

Deyond business

(Starwriter I)

Lowest-priced letter-

quality printer on the
market. Comes com
plete and ready to use,

requiring no changes in
hardware or software.
Industry-standard

daisy wheels and ribbon

cartridges. Plug-in
compatible- with s wide

variety of systems.

25cps; 163 columns;

precise character
placement; full graphics

capability.

Retail: about $1,895.

Dig business

(Comet II)

The first 15" printer to

retail for under a Krand.

Full 132 columns for

standard-width account

ing reports, giving you

easy-to-read lOcpi

printout up to 66 lines

deep. And, like with the
Cornell, ribbons are

available everywhere.

Retail: about $995.

Dusy business

(Starwriter II)

The racehorse of letter-

quality daisy wheel

printers. Typical 45cps

throughput is about equal

to (or, in bi-directional

mode, actuaUy/Sisfer
than) "thimble" printers

rated at 55 cps. Like

theStarwriterI.it

uses easily available

daisy wheels and ribbon

cartridges, andit'scom-

palible with software

packages, like Wordstar

and Magic Wand, pro

grammed for systems

like the Qume Sprint 5.
Retail: about $2,395.

LEADING
edge:

Leading Edge Products, Inc.. 225 Turnpike Street, Canton, Massachusetts 02021.

DEALERS: For immediate delivery from the Leading Edge Inventory Bank,'" call toll-free, 1 -600-040-6800.
In Massachusetts, call collect (617) 828-8150, Telex 951-624.

BEFORE YOU BUY 
A FINE PRINTER, 

READ THE FINE PRINt 
That's where you' ll find the 

prices -in the tiny type under the brief 
descriptions. 

orde r wi ll be on its way from our 
nearest warehouse (Boston, New 
York, Los Angeles, e tc.), thus saving 
you both time and fre ight. So you can 
use our space, and our money, to in­
ventory your product, and s till be sure 
of having exactly what you need, ex­
actly when you need it. 

Strictly business 
(Comet l) 
The indu stry workhorse 
of dot-matrix printers. 
No frills; bUI :lImos! 
nOlhin),( 10 go out of 
whack. 10" carriagc : 
80 col umns 0:l2 in 
compressed I)rlnl mode), 
Industry-standard 
(teletype) ribbons. 
Hetail : about $495. 

Deyond business 
(Starwrite r l) 
Lowest-priced lelter­
qualit y printer on thc 
market. Cumes com· 
plete .Hld ready \0 usc, 
requiring no changes in 
hardware or soft ware. 
Industry.standard 
daisy wheels and ribbon 
cartridges. Plug-in 
cotn])<lliblc with a wide 
V'lridY of systems. 
25 C1)S; 163 columns: 
precise character 
pil!cemcnt: full graphics 
cap:lbility. 
Retail: '100ll1 $1.895. 

Which is only appropriate. 
Because with C. Itoh's full line -from 
the workhorse business printers 
to the racehorse word-processing 
printers -the descriptions could be 
much bigger. 

But the prices couldn't be much 
smaller. 

Moreover, as part of the Leading 
Edge Inventory Bank," our printers 
(along with dozens of other popular 
compute r proQucts) are available for 
24-hour "withdrawal." Within a day of 
when we receive your orde r, your 

All the printe rs on this page are 
warranteed by Leading Edge ,. for 
3 months on parts and labor. 

For the name of your nearest 
dealer-just pick up the nearest 
telephone. 

TOLL· FREE 1·800·343·6833. 
[n ;\ l ass~chust:lI s . (all coll ect (fi 17) 828-8150. 

LEADING 
EDGE:M 

Leading Edge Products. Inc .. 225 Turnpike Streel, Canton, Massachusetts 02021. 

Dig business 
(Comet II) 
T he first IS" printer to 
retail for under a grand. 
Full 132 col umns for 
stanrlard-v,idth account · 
ing reports, giving you 
easr-to- read lO ep; 
printout up to 661incs 
deep. And, like with the 
Comet I. ribbons arc 
available everywhere . 
Ret;!i!: about $995. 

Dusy business 
(Starw rite r II) 
The racehorse of letter­
quality daisy wheel 
printers. Typical 45 cps 
throughput is about equal 
to (or, in hi-directional 
mode. actually faster 
than) Mthimble~ printer!' 
fated at 55 cps. Uke 
the Starwriter I . it 
uses easily available 
daisy wheels and ribbon 
cartridges . and it's COIll ­
patible with software 
packages. like Wordstar 
and Magic Wand, pro­
Jlrarnrned for systems 
like the Qumc Sprint S. 
Retail : ;Ibout $2,:J9S. 

DEALERS: Forimmediate delivery from the Leading Edge Inventory Bank .' ~ Cill! toll-free. 1-800-343-6833. 
In ivlassachusetls. call collect (6 l i) 828-8150. Telex 951-624. 



Comm

Software
Encyclopedia

The COMMODORE

SOFTWARE

ENCYCLOPEDIA is

now available from

your authorized

COMMODORE Dealer,

for ...

4

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

Machines, Inc.

Computer Systems

Division

300 Valley Forge

Square, 681 Moore

Road, King of Prussia,

PA 19406.

HOTLINE Number

1-800-523-5622

commodore

Commodore 
Software 

Encyclopedia 
The COMMODORE 
SOFTWARE 
ENCYCLOPEDIA is 
now available from 
your authorized 
COMMODORE Dealer, 
for ... 

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 
Machines, Inc. 
Computer Systems 
Division 
300 Valley Forge 
Square, 681 Moore 
Road, King of Prussia, 
PA 19406. 
HOTLINE Number 
1-800-523-5622 
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