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CREATE-A-BASE
This data base management program for CBM or PET 32K

handles most business data processing chores with one

program. No computer experience required, just turn it on

and go!

EXTREMELY FLEXIBLE FEATURES

Create records with up to 24 fields of data of your

choosing.

File up to 650 records on each floppy diskette {1800 if you

own the 8050 Disk Drive).

Change or add fields at any time.

Change data disks without dumping operating program.

Sort or search by any one or two fields.

Data can be added as $ amounts, with right hand

justification.

Perform arithmetic operations on fields with $ amounts

( + . -,*./).

Merge Files, change or scratch records, output mailing

labels.

Completely interactive with WordPro 3 or 4". output form

letters, mailing lists, accounts receivable, invoices.

statements, inventories, even reports on your favorite

fishing holes (and have more time to go fishing too).

Start the new year off right with Create-A-Base.

You'll pat yourself on the back for months.

Create-A-Base runs on CBM 8032 or 2001 32K machines.

Available on disk only: list price $200.00.

For 8032, 4040 or 8050 disk drives (Relative Records)

$360

"Word Pro is a registered trademark of Professional

Software Inc.

INVENTORY CONTROL

Disk based for CBM or PET 32K

Inventory

Point of Sale

Accounts Receivable

Inventory a minimum of 2000 items per diskette (a lot

more with the 8050 Disk Drive.)

Complete records of merchandise purchased and sold.

Update files and supply cost values of stocked items.

Update cash and credit sales, write invoices, remove sales

from inventory and keep running total of sales tax.

Cash sales and credit sales.

Maintain a complete record of items charged, payments on

account, print bills, sort files and print out summary

reports.

List price is only $200.00.

WORDCHECK
WordCheck is the secretary's lifesaver!

Our newest and already one of our fastest selling

programs.

This program interacts with WordPro 3 or 4'. Run your

letters and documents through WordCheck it checks EVERY

SINGLE WORD for spelling or typographical errors.

WordCheck contains a spelling list of most commonly used

words. Any words that do not match this list will show up

on your screen. If these flagged words are all right pass

them by with the pressing of a single key or

AUTOMATICALLY add them to the spelling list without

having to retype them.

WordCheck is ideal for doctors, lawyers and anyone else

doing technical writing. WordCheck is so simple to learn to

use your secretary can be working with it in a matter of

minutes.

Your worries are over! No more scrambling for the

dictionary when you have to write "fluorescent".

"nucleotide" or "receive". WordCheck does the work for

you quickly, thoroughly and accurately.

Available for CBM and PET 32K* ' machines with dual disk

drives. List price is only $200.00.

' Word Pro Is a registered trademark of Professional

Software Inc.

" *CBM and PET are registered trademarks of Commodore

Business Machines.

PET-TERM

ONLINE TERMINAL SOFTWARE FOR

THE 8010 OR TNW MODEM

Machine language routines for speedy performance.

All necessary screen and keyboard character conversions.

Control key and special key functions.

Terminal to Disk Storage.

Sequential or Program file transmission capability.

Return to BASIC at will.

Operate Half or Full Duplex.

EXTRAS

Support programs, such as a

SEQ FILE READ/EDIT/PRINTER which allows you and your

customers to read, edit and printout those data files you

will be receiving from the SOURCE and other such data

bases. Also provided is a SEQ'PROG DECODER which allows

decoding of operating programs which have been

transmitted via the 8010 MODEM.

This program and complete operating documentation lists

for only $39.95. )J
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CREA TE-A-BASE 
This data base management program for CBM or PET 321< 
handles most business data processing chores with one 
program. No computer experience requited. lust rurn It on 
and gal 

EXTREMELY FLEXIBLE FEATURES 

Create records wi th up to 24 fields of data of your 
choosing. 
File up to 650 records on each floppy disl<ette ( 1800 If you 

own the 8050 Disl< Drive). 
Change or add fields at any t ime. 
Change data disks without dumping operaling program. 
Son or search by anyone or two field s. 
Data can be added as S amountS, with right hand 
Justification. 
Perfo rm arithmetic operations on fields with $, amountS 
( + . - . • . 1). 
M erge files, change or scratch rec ords. output mailing 

labe ls. 
Completely interaCtive wi th Word Pro 3 or 4 ' . output form 
letters. mailing lists. accounts recei vable. Invoices. 
statements, inventories. even repons on your favorite 
fishing holes (and have more time to go fishing too). 
Start the new year off right with Create-A-Base. 
You' lI pat yourself on the back for months. 

Cre~lte·A· Base runs on CBM 8032 or 2001 321( machines. 
Available on disl< only: list price S200.00. 
f or 8032, 4040 or 8050 disk drives (Relat ive Reco rds) 

5360 

' Word Pro is a registered trademarl< of Professional 
So ftware Inc. 

WORDCHECK 
WordCheck Is the secretary's lifesaver! 

Our newest and already one o f our fastest selling 

programs. 

This program Interacts with WordPro 3 or 4 ' . Run your 
letters and documents through WordCheck it checl<s EVERY 
SINGLE WORD for spell ing or typographical errors. 

WordChecl< contains a spelling list of most commonly used 
words. Any words that do not match this list wi ll show up 

on your screen . If these flagged words are all right pass 
them by with the pressing of a single key or 
AUTOMATICALLY add them to the spelling list without 

having to retype them. 

WordChecl< is ideal for doCtors. lawyers and anyone else 
doing technical wr iting. WordCheck is so simple to learn to 
use your secretary can be worl<ing with It in a maHer of 

minutes. 

Your worries are over! No more scrambling for the 
dicrionary when you have ro write " fluorescent ", 
" nucleotide" or " receive". WordChecl< does the worl< for 
you quickly, thoroughly and accurately. 

Available for C8M and PET 321(' • machines with dual disk 
drives. list price is only S200.00. 

• Word Pro is a regi stered u ademarl< of Professional 

Software Inc . 
• 'CBM and PET are registered trademarks of Commodore 

Business Machines. 

PET-TERM 
ONLINE TERMINAL SOFTWARE FOR 
THE 80 t 0 OR TNW MODEM ------------------------04 Machine language routines for speedy performance. 

INVENTORY CONTROL 
Disl, based for CBM o r PET 321( 

Inventory 
Point o f Sale 
Accounts Recei vable 

Inventory a min imum of 2000 items per d iskette (a lot 
more with the 8050 Disk Drive.) 

Complete records of merchandise purchased and sold. 
Update flies and supply COSt values o f stoc l<ed items. 

Update cash and credi t sales. write invoices. remove sales 
from inventory and keep running total of sales tax. 
Cash sales and credit sales. 

Maintain a complete record of i tems charged, payments on 
account. print bills. SOrl flies and print out summary 

report s. 

price is on ly $200.00. 

All necessary screen and keyboard character conversions. 
Control key and special key functions. 

Terminal to Disl< Storage . 
Sequential o r Program file transmission capability. 

Return to BASIC at will. 
Operate Half or Full Duplex. 

EXTRAS 

SUPpOTt programs. such as a 
SEQ FILE READ/EDIT/PRINTER which allows you and your 
customers to read . edit and p rint out those da ta fjles you 
will be receiving from the SOURCE and other such data 
bases. Also provided is a SEQlPROG DECODER which allows 
decoding of operating programs which have been 
transmitted via the 80 I 0 MODEM. 

This program and complete operating documentation li sts 
for only 539.95. 
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Pet Machine

Language

Graphics
David Malmberg, Fremont, CA

The PET has great graphics for almost any applica

tion, especially games. The only drawbacks I have

found are that sometimes the graphics are not fast

enough, or certain special effects (such as reversing

only a section of the screen) cannot be done easily

or quickly in a BASIC program without resorting to

writing special subroutines in machine language.

After many frustrating attempts to get the graphics to

do exactly what I wanted in various machine

language routines, I decided to write a general

machine language subroutine that could be easily

called from a BASIC program and would give the

PET a wide-ranging repertoire of graphics "tricks."

Listing 1 is a BASIC program that POKEs this

general machine language subroutine into the second

cassette buffer and into the top three pages (a page is

256 bytes) of memory. This program then resets the

memoy boundaries to protect the machine code from

any BASIC programs. This is done automatically

and is independent of the memory size. The program

will also determine which of the various ROMs are

in the PET and modify the machine code according

ly. It will work with "old", "new" of "4.0"

ROMs. However, it will not work with the new

80-column PETs.

Once the subroutine has been loaded, it will

give your BASIC programs significantly enhanced

graphics capabilities. Specifically, you will be able to

define a rectangular area on the screen and

manipulate that area at machine language speed.

The rectangle may be as small as a single space or as

large as the entire screen. The area may be

manipulated in the following ways:

Filled with any character

Reversed

Flashed on and off (i.e., fast multiple reversing)

Repositioned elsewhere on the screen

Moved (animation) in any direction at any speed

with or without screen wraparound

Made to grow or shrink in size

Using The Subroutine

Your BASIC program would use the subroutine by

POKEing various values into the subroutine's

parameter list and then issuing a SYS(826) com

mand. The parameter list and the corresponding

POKE locations are given below:

LOCATION DESCRIPTION

700 Starting row (SR)

(0 to 24)

701 Last row (LR)

(0 to 24)

702 Starting column (SC)

(0 to 39)

703 Last column (LC)

(0 to 39)

704 Fill character (FC)

705 Row move direction (RD)

0 = Up

1 = Down or to side

706 # of rows to move (RM)

707 Column move direction (CD)

0 = Left

1 = Right or even

708 # of column to move (CM)

709 # of jiffies delay between iterations (JD)

710 Wraparound factor (WF)

0 = Wraparound is OK

1 = Disappear off screen edge

2 = Move to edge only

711 # of iterations before returning to BASIC (IT)

The letters inside the parentheses are short-hand

variable names to which I have found it useful to

assign the values of the POKE locations at the begin

ning of the BASIC program using the subroutine. In

this way I don't have to remember that Jiffy Delay is

location 709, rather I can just POKE JD,6 if I want

a 6 jiffy (i.e., 1/10 second) delay between iterations.

Using these parameter names also reduces the chance

of errors, and is faster since BASIC handles variables

faster than constants. I recommend you adopt the

use of these parameter variables when using this

subroutine.

Listing 2 is a BASIC program that demonstrates

the full range of capabilities of the graphics

subroutine. You are urged to key it in, run it and

then study it to see just how each of the graphic ef

fects was obtained. You will find it very informative.

At this point it is appropriate to describe in

more detail just how the parameters can be used to

generate various graphic effects. NOTE: In the

discussions that follow all of the parameters are

assumed to be zero unless specifically stated other

wise. In fact you will find it convenient to GOSUB

to a routine to zero all of the parameters before

beginning any new graphics, e.g., GOSUB 7000 in

Listing 2.

Defining The Rectangle

The rectangular area is defined by the values of the

parameters in locations 700 to 703. The area is the

intersection of the defined rows and columns. The

routine assumes that the "first" row or column on

the screen is number zero, not number one. If the

value of the starting row (starting column) is greater

than the last row (last column) the routine will

assume that the rectangle "wraparound" the edge of

the screen. The rectangle may be the entire screen or

a single space.
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Pet Machine 
Language 
Graphics 
David Malmberg, Fremont, CA 

The PET has great graphics for almost any applica
tion , especially games. The only drawbacks I have 
found are that sometimes the graphics are not fast 
enough , o r certain special effects (such as reversing 
only a section of the screen) cannot be done easil y 
or quickl y in a BASIC program without resorting to 
writing special subroutines in machine language. 
After many fru strating att em pts 10 get the graph ics to 

do exactl y what I wanted in various machine 
language routines , I decided to write a general 
machine language subroutine that could be easil y 
called from a BASIC program and would give the 
PET a wide-ranging repertoire of graphics " tricks." 

Listing 1 is a BASIC program that POKEs thi s 
general machine language subroutine into the second 
cassette buffer and into the top three pages (a page is 
256 bytes) of memory. This program then resets the 
memoy boundaries to protect the machine code from 
any BASIC programs. This is done automatically 
and is independent of the memory size . The program 
will also determine which of the various ROMs are 
in the PET and modify the machine code according-
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ROMs. However, it wi ll not work with the new 
80-column PETs. 

Once the subroutine has been loaded, it will 
give your BASIC programs sign ificantly enhanced 
graphics capabilities. Specifically, you will be able 10 

define a rectangul ar area on the screen and 
manipulate that a rea at machine language speed. 
The rectangle may be as small as a single space or as 
large as the entire screen. The area may be 
manipulated in the following ways: 
Filled with any character 

Reversed 
Flashed on and off (i.e . , fast multipl e reversing) 

Repositioned elsewhere on the screen 
Moved (animation) in any direction at any speed 

with or without screen wraparound 
Made to grow or shrink in size 

Using The Subroutine 
Your BASIC program would use the subroutine by 
POKEing various values into the subroutine 's 
parameter list and then issuing a SYS(826) com
mand. The parameter list and the corresponding 

POKE locations are give n below: 
LOCATION DESCRIPTION 

700 Starting row (SR) 
(0 to 24) 

70 1 Last row (LR) 
(0 to 24) 

702 Starting column (SC) 
(0 to 39) 

703 Last column (LC) 
(0 to 39) 

704 Fill character (Fe) 
705 Row move direction (RD) 

o : Up 
1 = Down or to side 

706 /I of rows to move (RM) 
707 Column move direct ion (CD) 

o : Left 
1 "" Right or even 

708 /I of column to move (eM) 
709 /I of jiffies delay between iterations aD) 
710 Wraparound factor (WF) 

o = Wraparound is OK 
1 = Disappear off screen edge 
2 = Move to edge only 

7 11 1/ of it erations before returning to BASIC (I T ) 

The letters inside the parentheses are short-hand 
variable names to which I have found it useful to 
assign th e values of the POKE locations at the begin
ning of th e BASIC progra m usin g the subrou tine . In 
this way I don't have to remember th a t Jiffy Delay is 
locat ion 709, rath er I can just POKE JD,6 if I want 
a 6 jiffy (i .e . , 1/10 second) delay between iterat ions. 
Using these parameter names also reduces the chance 
of errors, and is faster since BASIC handles va riable's 
fas ter tha n consta nts. I recommend you adopt the 
use of these parameter variables when using this 
subroutine. 

Listing 2 is a BASIC program that demo nstrates 
the full range of capabilities of the graphics 
subrou tine. You are urged to key it in , run it and 
then study it to see JUSt how each of the graphic ef
fects was obtained. You will find it very informative. 

At th is point it is a ppropriate 10 describe in 
mo re detail just how th e parameters can be use to 

generate various graph ic effects. NOTE: In the 
discussions that foll ow all of the parameters are 
assumed to be zero unless specificall y stated other
wise. In fact you will find it convenient to GOSUB 
to a routine to zero all of the parameters before 
beginn in g any new graphics, e .g., GOSU B 7000 in 
List ing 2. 

Defining The Rectangle 
The rectangular area is defined by the values of the 
parameters in locations 700 10 i03. The area is the 
intersection of the defined rows and columns. T he 
routine assumes that the I( first)l row or co lumn on 
the screen is num ber zero, not number one . If the 
value of the starting row (starting column) is greater 
than the las t row (l as t column) the routine will 
assume that the rectangle "wraparound " the edge of 
the screen. The rectangle may be the entire screen or 
a single space . 
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If your data and program handling requirements are

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

large amounts of data, program libraries, flexible user-

defined data formating, and easy to understand documen

tation, CONSIDER the PET/BETA-1.

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

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

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

access to over 1 million bytes per digital cassette with a

transfer rate of 1K. second.

The PET, BETA-1 operating system extends your BASIC

with 25 new commands executable from the keyboard or

from a BASIC program. The new commands add sophis

ticated data and programming capabilities easily exceed

ing those of the Commodore disk.

For programs PET/ BETA-1 offers program chaining and

merging with dynamic memory management. Machine

THE FLOPPY DISK

ALTERNATIVE

PET/BETA-1

language files can be directly linked to user-defined

commands, and any memory segment can be saved and

relocated to any RAM location.

PET/BETA-1 offers sophisticated data management with

userdefined record and field formats, up to 26 named

fields per record, with true random access to any record in

the file. These functions are available with easy to use

commands.

With the PET/BETA-1 you control huge amounts of data

with no operator intervention. The operating system

supports up to 4 BETA-1 drives.

This is acomplete hardware.software package, assembled

and complete with all connectors and extensive user-

oriented documentation. We provide technical assistance

by phone and mail.

PET/BETA-1 System

Single density (512 k/drive) S555.00

Double density (1 meg/drive) $700.00
MANUAL (applicable to uurchase) $10.00

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

BASIC. High level block structured language.

This is a true fig-FORTH 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 and disk interface available.

TERMINAL Turn your PET into an intelligent
terminal with one of our terminal packages.

These are complete assembled hardware and

software packages. All include line edit

ing resend, repeat key. shift lock, output to CBM

printer, and more. Delivered on PET cassette

with manuals. Inquire for modem prices.

PETTERM I All features above $ 80.00

PETTERM II All features of I. plus local

text editor with down-loading capability . 90.00

PETTERM Hi All features of II, plus

80 132 column scrolling window for

viewing formatted outputs wider than

40 columns 100.00

Software for small computers
1903 Rio Grande, Austin, Texas 78705

P.O.B. 8403, Austin, Texas 78712

1-512-477-2207

FSS in an aulhorued MECA tnc dealei

Texas residents add 5°o sales lax.

PET is a registered trademark of Commodo'o. lie
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defined data format ing, and easy to understand documen
tation, CONSIDER the PET/ BETA-1 . 

The PET / BETA-1 is a fast digital tape system incorporating 
the BETA-1 drive, with a flexible user-oriented operating 
system. The double-density drive has high-speed random 
access to over 1 million bytes per digital cassette with a 
transfer rate of 1 Kisecond. 

The PET/ BETA-1 operating system extends your BASIC 
with 25 new commands executable from the keyboard or 
from a BASIC program. The new commands add sophis
ticated data and programming capabilities easily exceed
ing those of the Commodore disk. 

For programs PET/ BETA-' oHers program chaining and 
merging with dynamic memory management. Machine 

commands, and any memory segment can be saved and 
relocated to any RAM location. 

PET / BETA- 1 oHers sophisticated data management with 
userdefined record and field formats, up to 26 named 
fields per record, with true random access to any record in 
the file. These functions are available with easy to use 
commands. 

With the PET/ BETA-1 you control huge amounts of data 
with no operator intervention. The operating system 
supports up to 4 BETA-1 drives. 

This is acomplete hardware/software package, assembled 
and complete with all connectors and extensive user
oriented documentation. We provide technical assistance 
by phone and mail. 

PET / BETA-1 System 
Single density (5 12 k/drive) ........... $555,00 
Double density (1 meg/drive) ......... $700_00 
M A NU AL lapphcabl e to pu rChase ) S10.00 

.@:~PET/CBM SOFTWAREIi_~""""" 
FORTH Interactive high level compiler and 
operating system 5- 10 times faster than PET 
BASIC. High level block structu red language. 
This is a true fig-FORTH implementation for 16 and 
32K PETs. 

TERMINAL Turn your PET into an intelligent 
terminal with one of our terminal packages. 
These are complete assembled hardware and 
software packages. All include line edit
ing l resend , repeat key. shift lock. output to CBM 
printer. and more. Delivered on PET cassette 
with manuals . Inquire for modem prices . 

fig-FORTH, with editor, assembler ... . 
with floating point and strings . . . .... . 

. . . . . S50.00 
. . S60_00 
.. S70_00 with floating point, strings, macro-assembler 

cassette and disk interface available. 

PETTERM I All features above ........ $ 80_00 
PETTERM II All features of I. plus local 
text editor with down-loading capability . 90_00 
PETTERM Iff All features of II. plus 
80 132 column scrolling window for 
viewing formatted outputs wider than 
40 columns . . . . . . . . . .. . . . . . . 100.00 

Software for small computers VISA 

1903 Rio Grande, Austin , Texas 78705 
P.O.B_ 8403, Aust in, Texas 78712 
1-512-477-2207 

FSS In an authollzed MECA Inc oea!e, 
Texas reSidents atld 5G 

.. sales tax. 
PET IS a leglste,ed trademalK 01 Commodore . Inc 
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Filling The Area

If you wish to fill the rectangular area with a

character, location 704 (short-hand FC) is POKEd

with the ASCII value of the desired character. For

example, the following lines of code will build a

border around the screen "W" wide composed of

character "C":

1 POKE FC,C : POKE SR,0 : POKE LR,24

2 POKE SC,40-W : POKE LC,W-1 : SYS(826)

3 POKE SC,0 : POKE LC,39

4 POKE SR.25-W : POKE LR, W-l : SYS(826)

Lines 1 and 2 generate the sides of the border, and 3

and 4 the top and bottom. Notice that the routine

uses the wraparound (start > last) feature to

generate two sides of the border with the same

subroutine call.

Reversing And Flashing

When you wish to reverse the area, the Fill

Character, location 704, is POKEd with zero. A

special case of reversing is to flash the rectangle on

and off with fast multiple reversing. This effect is ob

tained by POKEing location 711 (IT) with the

number of times the area is to be reversed, and loca

tion 709 (JD) with the number of jiffies to delay be

tween each reverse cycle. For example, the following

code will flash the entire screen on and off by revers

ing it "N" times at a speed of "D" jiffies:

1 POKE FC,0 : POKE JD,D : POKE IT,N

2 POKE SR,0 : POKE LR,24

3 POKE SC,0 : POKE LC.39 : SYS(826)

Repositioning The Area

The rectangle can be repositioned in a different loca

tion on the screen by setting the parameters in loca

tions 705 to 708. Location 705 (RD) is POKEd with

a zero if the relative displacement of the new position

is up and with 1 if it is down or even. Location 707

(CD) is POKEd with 0 if the displacement is left and

with 1 otherwise. Locations 706 (RM) and 708 (CM)

are the number of rows and columns, respectively,

the area is to be displaced. For example,

1 POKE RD,0 : POKE RM.10

2 POKE CD,1 : POKE CM,5

will reposition the area five columns to the right and

ten rows up.

If the "old" area is to be blanked out after the

repositioning, the Fill Character (FC = 704) should

have been previously POKEd with 32, i.e., an

ASCII blank. If FC is zero rather than 32, then both

the "old" and "new" areas will be visible on the

screen after returning from the graphics subroutine.

Since this repositioning is done by relative

displacement rather than absolute positioning on the

screen, there will be instances when the new position

will be "off the edge." Just how the routine handles

these situations is determined by the value of the

Wraparound Factor (WF = 710). If this value has

been POKEd with a zero, the routine will

automatically wraparound to the other edge(s) of the

screen. If WF is 1, the portion of the rectangle that

goes over the edge will not be shown. If WF is 2, the

routine will automatically recalculate the reposition

parameters so that the rectangle stops just at i:he edge

of the screen.

Motion Or Animation

Motion, or animation, is handled very much like

repositioning, except that the increments of displace

ment are smaller (typically only one row and/or col

umn) and the number of iterations (IT = 711) and jif

fies delay QD = 709) are used to control the distance

and speed of the movement. For example to show the

rectangle moving up and to the right at a 30 degree

angle at a relatively fast pace these instructions could

be used:

1 POKE RD,0 : POKE RM,1 : POKE CD,l : POKE CM,2

2 POKE IT,10 : POKE JD,2 : POKE FC,32 : POKE WF,0

Setting WF to zero and FC to 32 assures the "old"

area is erased and that wraparound is allowed if ap

propriate. Even though JD was set to 2, the actual

"speed" of the movement will depend on the size of

the rectangle — obviously larger areas take longer to

move than smaller ones — even at machine language

speed! You should experiment with various values of

JD to get the speed you want for your specific areas

to be moved.

After returning from the subroutine, the

parameters defining the rectangle will be

automatically updated to correspond to the new loca

tion, so it is unnecessary to keep track of these loca

tions in your BASIC program or to rePOKE these

locations before making another move. However if

you are moving several different areas

"simultaneously", you should save locations 700 to

703 after exiting the routine and then rePOKE these

same values before moving again (if there are in

tervening moves of other areas).

Listing 2 has a number of examples of move

ment that should be helpful to you in understanding

how to use this routine effectively. The code ai lines

800 to 870 should be particularly useful because it

shows an easy and fast way to control motion with

the numeric key pad.

Shrink And Growing

Some very interesting graphic effects are possible if

you use the routine for repositioning or motion but

do not POKE the Fill Character with a ASCII blank,

i.e., a 32. If FC is zero, the "old" area is not

changed as the "new" area is created. This allows

the total graphic area to give the appearance of grow

ing in size. Once the area has grown, FC can be set

to 32 and the direction of the movement switched by

180 degrees and the area will appear to shrink. If FC

is POKEd with something other than zero or 32,

movement can be handled against a non-blank

background, or some other characters can be left

behind as the "wake" of the movement.
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FIlling The Area 
If you wish to fill the rectangular area with a 
character , location 704 (short-hand FC) is POKEd 
with the ASCII value of the desired character. For 
example, the following lines of code will build a 
border around the screen " W " wide composed of 
character lie ' I : 
1 POKE FC ,C , POKE SR ,O , POKE LR,24 
2 POKE SC,40-W , POKE LC ,W-! , SYS(826) 
3 POKE SC,O , POKE LC ,39 
4 POKE SR,25-W , POKE LR, W-! , SYS(826) 

Lines 1 and 2 generate the sides of the border, and 3 
and 4 the top and bottom . Notice that the routine 
uses the wraparound (start > last) feature to 
generate two sides of the border with the same 
subroutine call. 

Reversing And Flashing 
When you wish to reverse the area, the Fill 
Character, locat ion 704, is POKEd with zero. A 
special case of reversing is to flash the rectangle on 
and off with fast multiple reversing. This effect is ob
tained by POKEing location 711 (IT) with the 
number of times the area is to be reversed, and loca
tion 709 OD) with the number of jiffies to delay be
tween each reverse cyde. For example, the following 
code will fl ash the entire screen on and off by revers
ing it liN" times at a speed of " D " jiffies : 
! POKE FC,O, POKEjD,D, POKE IT,N 
2 POKE SR,O , POKE LR,24 
3 POKE SC ,O , POKE LC ,39 , SYS(826) 

Repositioning The Area 
The rectangle can be repositioned in a different loca
tion on the screen by setting the parameters in loca
tions 705 to 708. Location 705 (RD) is POKEd with 
a zero if the relative displacement of the new posit ion 
is up and with 1 if it is down or even. Location 707 
(CD) is POKEd with 0 if the displacement is left and 
with 1 otherwise. Locations 706 (RM ) and 708 (C M ) 
are the numbe r of rows and columns, respectively I 
the area is to be displaced. For example, 
1 POKE RD,O , POKE RM , lO 
2 POKE CD,! , POKE CM,5 

will reposition the area fi ve columns to the right and 
ten rows up. 

If the "old" area is to be blanked out after the 
repositioning, the Fill Character (FC = 704) should 
have been previously POKEd with 32, i.e., an 
ASCII blank. If FC is zero rather than 32, then both 
the "old " and "new" areas will be visible on the 
screen a ft er returning from the graphics subroutine. 

Since this repositioning is done by relative 
displacement rather than absolute positioning on the 
screen , there will be in stances when the new position 
will be "off th e edge ." Just how the routine handles 
these situations is determined by the value of the 
Wraparound Factor (WF = 710) . If this value has 
been POKEd with a zero, the routine will 
automat icall y wraparound to the other edge(s) of the 

screen. If WF is 1, the portion of the rectangle that 
goes over the edge will not be shown . If WF is 2, the 
rout ine will automatically recalculate the re position 
parameters so that the rectangle sto ps JUSt at [he edge 
of the screen . 

Motion Or Animation 
M otion , or animation, is handled very much like 
repositioning, except that the increment s of d isplace
ment are smaller (typically on ly one row andlor col
umn) and the number of iterations (IT = 711 ) and jif
fi es delay OD = 709) are used to co ntrol the distance 
and speed of the movement. For example to show the 
rect angle moving up and to the r ight at a 30 degree 
angle at a relatively fast pace these instructions could 
be used: 
1 POKE RD,O, POKE RM , l , POKE CD , ! , POKE CM,2 
2 POKE IT, IO , POKEjD,2 , POKE FC,32 , POK E WF,O 

Setting WF to ze ro and FC to 32 assures the "old" 
a rea is erased and that wraparound is allowed if ap
propriate. Even though JD was set to 2, the actual 
IIspeed" of the movement will depend on the size of 
the rectangle - obviously larger a reas take longer to 
move than small er oncs - even at mach ine language 
speed! You shoul d experiment wi th various values of 
J D to get the speed yo u want for your spec ific areas 
to be moved. 

After returning from the subroutine , the 
parameters defining the rectangle will be 
automat ically updat ed to corres pond to the new loca
tion , so it is unnecessary to keep track of these loea· 
tions in your BASIC program or to rePOKE these 
locations before making another move. Howeve r if 
you are moving several differen t areas 
"s imultaneously" , you should save locations 700 to 

703 after exiting the routine and then rePOKE these 
same values before moving again (if there are in
terven ing moves of other areas). 

Listing 2 has a number of examples of move
me nt that shoul d be helpful to you in understa nding 
how to use this routi ne effectively. The code at li nes 
800 to 870 should be particul arl y useful beca use it 
shows an easy and fas t way to control motion w ith 
the numeric key pad. 

Shrink And Growing 
Some very interesting graphic effects are possible if 
you use the ro utine for reposit io ning or mot ion but 
do not POKE the Fill Character with a ASC II blank, 
i. e., a 32. If FC is zero, the "old" area is not 
changed as the "new" area is created. This allows 
the total graphic area to give the appearance of grow
ing in size. Once the area has grown , FC can be set 
to 32 and the di rection of the movement swi tched by 
180 degrees and th e area will appear to shrink. If FC 
is POKEd with something other than zero or 32, 
movement can be handled against a non-bla nk 
background , or some other characters can be left 
behind as the "wakell of the movement. 
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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
SYSTEM-
FOR COMMODORE PET/CBM COMPUTERS

Never again lose valuable data because of

power shortages or line surges. BackPack sup

plies a minimum of 15 minutes reserve power to

32K of memory, the video screen and tape

drive. BackPack fits inside the PET/CBM

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

mal operation and has an integral on-off switch.

BackPack comes fully assembled and tested.

Instructions included.

BackPack is a trademark of ETC Corporation

CBM/PET are trademarks of Commodore Business Machines

Designed and manufactured by:

ELECTRONIC TECHNOLOGY CORPORATION

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

Apex, North Carolina 27502

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

Electronic Manufacturing

Technical Design and Development

Computer System Technology

ELECTRONIC TECHNOLOGY CORPORATION
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Lines 880 to 980 in Listing 2 give a good exam

ple of using the routine to grow and shrink objects.

Conclusions

I hope you have as much fun using this routine as I

did in writing it. If you develop any new or unusual

uses for this routine drop me a note — or better yet,

tape copy of the program.

If you don't want to spend the effort keying in

the code in the Listings, send me $5.00 and I will

send you a tape containing both the graphics loader

program (Listing 1) and the demo program (Listing 2).

Listing 1

10 CLR:POKE59468,12

20 REM PROGRAM BY DAVID MALMBERG

30 REM 43064 VIA MORAGA

40 REM FREMONT,CALIF 94538

50 REM {415) 651-6921

60 IFPEEK{50000)=0THENPOKE134,0:

->POKE135,PEEK(135)-3:GOTO80

70 POKE52,0:POKE53,PEEK{53)-3

80 CLR

90 ZZ=53:IFPEEK(50000)=0THENZZ=135

100 QQ=PEEK(ZZ)

110 PRINT"fi"TAB(12} "LOADING 2ND -

-.CASSETTE"

120 PRINT"lrWMACHINE LANGUAGE GRAPHICS"

130 PRINT"hihH+BY DAVID MALMBERG"

140 FOR 1= 826 TO 1015 :READDC:POKEI,DC:

-.PRINT"h" ; I; DC : NEXTI

150 DATA32,150,3,56,165,62,201,25,176

160 DATA61,165,63,201,25,176,55,165, 68

170 DATA201,25,176,49,165,64,201,40,176

180 DATA43,165,65,201,40,176,37,165,70

190 DATA201,40,176,31,165,68,208,10,165

200 DATA70,208,6,32,0,16,56,176,3,32

210 DATA119,17,32,133,3,165,73,240, 7

220 DATA198,73,240,3,76,98,3,32,168,3

230 DATA96,165,71.240,12,169,0,141,143

240 DATA0,165,71,205,143,0,208,251,96

250 DATA162,0,181,4 8,188,174,2,157,174

260 DATA2,148,48,232,224,32,20 8,241,96

270 DATA162,0,189,174,2,180,4 8,149,48

280 DATA152,157,174,2,232,224,32,208

29 0 DATA240,96,169,0,133,51,162, 8,10

3 00 DATA38,51,6,49,144,7,24,101,48,144

310 DATA2,230,51,202,208,239,133,50,96

320 DATA169,0,133,1,133,2,165,54,240

330 DATA17,133,48,169,40,133, 49, 32,187
340 DATA3,165,50,133,1,165,51,133,2, 24

350 DATA165,2,105,128,133,2,96

360 PRINT"h"TAB(12) "LOADING HIGH MEMORY -,
ti

~i

370 AA=QQ*256

3 80 F0RI=AAT0AA+6 26:READDC:POKEI,DC :

-.PRINT "h "; I; DC : NEXTI

3 90 DATA165,62,133,54,32,213,3,166,62

400 DATA164,64,165,66,20 8,4,177,1,73
410 DATA128,145,1,196,65,240,10,200,56
420 DATA192,40,144,236,160,0,240,232

430 DATA228,63,240,30,232,56,224,25,176
440 DATA14,24,165,1,105,40,133,1,144

450 DATA2,230,2,56,176,206,162,0,134
460 DATA1,169,128,133,2,208,196,96,169
470 DATA0,133,60,165,67,208,87,56,165
4 80 DATA54,229,68,16,36,72,165,72, 201
490 DATA2,208,21,24,104,101,68,133,68

500 DATA169,0,133,73,133,1,133,54,169

510 DATA128,133,2,24,144,47,201,0,20 8

520 DATA34,24,104,105,25,230,59,197 ,59

530 DATA208,16,133,54,24,165,1,105,40

54 0 DATA133,1,144,22,230,2,24,144,17

550 DATA133,54,32,213,3,24,144,9,169

560 DATA15,133,60,104,169,0,133,54,165

570 DATA54,133,59,96,24,165,54,101,68

5 80 DATA56,201,25,144,45,233,25,72,165

590 DATA72,201,2,208,31,104,133,61,230

600 DATA61,169,0,133,73,56,165,68,229

610 DATA61,133,68,169,24,133,54,169,131

620 DATA133,2,169,192,133,1,24,144, 44

630 DATA201,0,20 8,31,104,198,59,197,5 9

64 0 DATA208,16,133,54,56,165,1,233,4 0

650 DATA133,1,176,22,198,2,24,144,17

660 DATA133,54,32,213,3,24,144,9,169

670 DATA15,133,60,104,169,24,133,54,]65

680 DATA54,133,59,96,169,0,133,74,165

690 DATA69,208,47,56,165,76,229,70,16

700 DATA93,72,165,72,201,2,208,12,24

710 DATA104,101,70,133,70,169,0,133,73

720 DATA240,74,201,0,208,7,24,104,105

730 DATA40,24,144,63,169,15,133,74,104

740 DATA169,0,24,144,53,24,165,76,101

750 DATA70,56,201,40,144,43,233,40,72

760 DATA165,72,201,2,208,19,104,133,61

770 DATA169,0,133,73,56,165,70,229, 61

780 DATA133,70.169,3 9,24,144,15,201

790 DATA0,208,4,104,24,144,7,169,15

800 DATA133,74,104,169,39,133,75,96

810 DATA165,67,208,11,165,62,133,55

820 DATA165.63,133,56,24,144,8,165, 63

830 DATA133,55,165,62,133,56,165,69

840 DATA208,11,165,64,133,57,165,65

85 0 DATA133,58,24,144,8,165,65,133,57

860 DATA165,64,133,58,165,55,133,54

870 DATA32,213,3,165,1,133,52,165,2

880 DATA133,53,169,175,133,59,166,55

890 DATA134,54,134,77,32,70,16,164,57

900 DATA132,76,32,8,17,166,77,165,60

910 DATA208,14,165,74,208,10,177, 52

920 DATA132,61,164,75,145,1,164,61,165
930 DATA66,240,2,145,52,196,58,240,25

940 DATA165,69,240,10,192,0,208,2,16 0

950 DATA40,136,24,144,207,192,39,208

960 DATA4,160,0,240,199,200,24,144,195

970 DATA228,56,24 0,66,165,67,240,31

980 DATA224,0,208,12,162,24,169,131

990 DATA133,53,169,192,133,52,208,162

1000 DATA202,56,165,52,233,40,133,52

1010 DATA176,152,198,53,24,144,147, 224
1020 DATA24,208,12,169,128,133,53,169
1030 DATA0,133,52,162,0,240,131,232, 24

1040 DATA165,52,105,40,133,52,144, 227
1050 DATA230,53,24,144,222,165,62,133

1060 DATA54,32,70,16,165,59,133,62,165
1070 DATA63,133,54,32,70,16,165,59,133

10 80 DATA63,165,64,133,76,32,8,17,165
1090 DATA75,133,64,165,65,133,76,32,6

1100 DATA17,165,75,133,65,96

1110 REM MODIFICATIONS FOR RELOCATION
1120 FORI=1TO3:READA:POKEQQ*256+A,QQ-

-.NEXTI

1130 DATA448,588,599

1140 FORI=1T03:READA:POKEQQ*256+A,QQ+1-
-.NEXTI

1150 DATA455,610,621

1160 POKE876,QQ

1170 POKE882,QQ+1

1180 REM MODIFICTIONS FOR OLD ROMS
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Lines 880 to 980 in Listing 2 give a good exam
ple of usin g the rout ine to grow and shrink objects. 

Conclusions 
I hope you have as much fun using thi s rout ine as I 
did in writin g it. If you develop any new or unusual 
uses for thi s routine drop me a note - o r bett er yel, 
tape copy of the program. 

If you don't want to spend th e effort keying in 
the code in the Listi ngs, send me $5.00 and I will 
send you a tape containing both the graphics loader 
program (Listi ng 1) and the demo program (Listing 2). 

Listing 1 

l~ CLR:POKE59468,12 
2~ REM PROGRAM BY DAVID MALMBERG 
3~ REM 43~64 VIA MORAGA 
40 REM FREMONT,CALIF 94538 
5~ REM (415) 651- 6921 
6~ IFPEEK(5~0~0)=~THENPOK E134,~: 

,POKE13 5 ,PEEK( 1 35) -3: GOT08~ 
7~ POKE52,0 :POKE53,PEEK(53)-3 
80 CLR 
9~ ZZ=53:IFPEEK(5~0~~)=0THENZZ=135 
10~ QQ=PEEK(ZZ) 
11 ~ PR I NT "fi"TAB(l2) "LOADING 2ND, 

..,CASSETTE" 
12 ~ PRINT"hHMACHINE LANGUAGE GRAPHICS " 
13~ PRINT"hHHBY DAVID MALI1BERG" 
14~ FOR I= 826 TO 1015 :READDC: POKE I,DC: 

..,PRINT "h"i I ;DC: NEXTI 
150 DATA32 .1 50 ,3,5 6, 1 65 , 62 , 201, 25 ,1 76 
160 DATA61.165 , 63 , 201 ,25, 1 76,55,165 , 68 
170 DATA201,25 ,1 76 , 49 ,165,64 , 201,40 ,17 6 
18~ DATA43, 165 , 65 , 201 .40.1 76.37 ,16 5 , 70 
19 0 DATA201 ,40.1 76 , 31,165 , 68 , 208 , 10 ,1 65 
200 DATA70 .20 8 , 6 , 32 ,0,1 6 , 56 ,176. 3 ,3 2 
210 DATAl1 9 ,17,3 2,133 , 3 ,1 65 , 73 , 240 , 7 
220 DATA1 98 , 73 ,2 40.3 , 76 , 98 , 3,32,168 , 3 
230 DATA96 ,1 65 , 71. 240.12 ,1 69 , 0 ,1 41.143 
240 DATA~.165,71.2~5,143 , 0 , 2~8,25 1 ,96 
250 DATA162 . 0 ,1 81, 48 ,1 88 ,1 74 , 2 ,1 57 , 174 
260 DATA2 .14 8 ,4 8 ,2 32 , 224 , 32 ,20 8 , 241.9 6 
270 DATA162,0,189,174,2,180,48,149,48 
28~ DATA152,157,174,2,232,224,3 2 , 2~8 

290 DATA240.96,169,0,133,51,162, 8 ,1 0 
300 DATA38 , 5 1.6,49,144,7,24, 1~1 , 48 ,144 
310 DATA2.230 , 51, 202 , 208 ,2 39 ,1 33 , 50 ,96 
3 2~ DATA169 , 0 ,1 33 ,1,1 33,2 ,1 65 , 54 , 240 
330 DATA17 ,1 33 , 48 ,1 69 , 40 .1 33.49 , 32,187 
340 DATA3,165.50.133,1,165, 51,133,2,24 
350 DATA165 , 2 ,1 05,128 , 133 , 2 , 96 
36~ PRINT"h"TAB( 12 ) "LOADING HIGH ~IEMORY , 

" 
370 AA=QQ*2 56 
380 FOR I =AATOAA+626:READDC:POKE I,DC: 

..,PRINT "h " ; I; DC: NEXT I 
390 DATA165,62.133. 54 , 32 ,21 3 . 3 , 1 66 , 62 
400 DATA164 . 64 .165.66,208 , 4,177,1 ,7 3 
410 DATA12 8 ,1 45 ,1,1 96 , 65 , 240 ,1 0 , 200 , 56 
420 DATA192 . 40 . 144 , 236 , 160,0,240 . 232 
430 DATA22 8 , 63 , 240 , 30,232,56,224,25 ,1 76 
440 DATA14,24 ,1 65 , 1,105,40,1 33,1,144 
450 DATA2.230 , 2,56 ,1 76 , 206,162 , 0,134 
460 DATAl , 169,128,133 , 2 ,20 8 ,1 96, 96 ,16 9 
470 DATA0 , 133,60. 1 65,67,208,87 , 56 ,16 5 
480 DATA54 , 229,68 ,1 6 , 36,72 ,1 65 , 72,201 
490 DATA2, 208 ,21.24,104,101,6 8 ,1 33 , 68 

500 DATA169 , 0,133 . 73 . 133 . 1 , 133, 54 ,1 69 
51 0 DATA128 , 133 , 2 , 24 , 144 , 47 , 20 1 ,0 , 2~8 
5 20 DATA34 , 24,104 ,1 05 , 25 , 230 . 59, 1 97,59 
530 DATA208 ,1 6 ,133, 54,24,165,1, 105 , 40 
5 40 DATA133 , 1,144 , 22,230 , 2 , 24 , 1 44 ,1 7 
550 DATA133 , 54 , 32 . 213 , 3 , 24 , 144, 9, 1 69 
560 DATA15 ,1 33 ,60.104,169,3 , 1 33,5 4 . 16 5 
570 DATA54 ,1 33 . 59 . 96 .2 4 . 165, 54 . 101.6 8 
580 DATA56 . 201 . 25 , 144 . 45 . 233 . 25 , 72 .1 65 
590 DATA72 .2 01 . 2 .2 08 .31.1 04 .1 33,61 , 230 
600 DATA61 . 169 . 0 ,1 33 . 73 . 56 . 16 5 . 68 .2 29 
610 DATA61 .1 33 . 68 ,1 69 . 24 .1 33 . 54 , 169 ,1 31 
620 DATA133 . 2 .1 69 . 192.133 .1. 24,144 , 44 
630 DATA201 , 0 . 208 . 31 .1 04 ,1 98 , 59 ,1 97 , 59 
640 DATA208 .1 6 .1 33 . 54,56.165,1, 233 ,4 0 
650 DATA133.1.176.22.1 98 , 2,24,1 44,17 
660 DATA133.54 . 32 , 213,3 . 24 . 144. 9 . 1 69 
670 DATA15 . 133.60 .1 04 .169.24,13 3 . 5 4 .J 65 
680 DATA54 , 133 , 59,96 .1 69 , 0 ,1 33 . 74 ,165 
690 DATA69 . 20 8 . 47 , 56 . 16 5 ,76 . 229,70 . 16 
700 DATA93 . 72. 16 5 . 72 . 201. 2 , 208,12 ,24 
710 DATA104 ,1 01,70 .1 33 . 70 .1 69,0,1 33 . 73 
720 DATA240 .7 4.20 1.0, 208.7 ,24,1 ~4 ,1~5 
730 DATA40 . 24.144 . 63.169. 15.133.74 ,104 
74~ DATA169 . 0 . 2 4,144. 53 , 24 ,1 6 5 , 76 ,1~1 
750 DATA 70 . 56 , 201. 40. 1 44 ,4 3 , 233,40,72 
76 ~ DATA165 , 72,20 1, 2,208 ,19. 1~4,133 .61 
77~ DATA1 69 , 0, 133 , 73 .5 6.165 , 70. 229 ,61 
780 DATA1 33 , 70.169 , 39 .24.144, 15.201 
790 DATA0 . 208 , 4 ,1 04 , 24 .1 44 , 7 . 16 9 ,1 5 
800 DATA133 . 74 .104,1 69 . 39 , 133.7 5 ,96 
810 DATA165 . 67 . 208.11,16 5 ,6 2.13 3 . 55 
820 DATA165.63 ,1 33 . 56 , 24 . 144. 8 , 165 .63 
83 0 DATA13 3 , 55, 165,62 .1 33 . 56 , 16 5 , 6 9 
84 0 DATA20 8 .11.1 65 . 64 ,1 33.57,16 5 , 6 5 
850 DATA1 33 , 58 , 24,1 44 , 8 , 165 . 65 . 133 . 57 
860 DATA16 5 . 64,133.58 ,1 65 . 55 , 13 3 . 5 4 
870 DATA32 . 21 3 . 3 .16 5 . 1 .1 33 . 52 . 165 , 2 
880 DATA13 3 . 53 . 169 ,1 75 .1 33 . 59.166 . 55 
890 DATA134.54.134,77,32,70.16. 164 , 57 
900 DATA132 , 76 . 32 . 8 ,1 7 . 166 . 77 ,1 65 . 60 
91 0 DATA20 8 ,1 4 , 165 , 74 . 208 ,1 0 , 177 . 52 
920 DATA132. 61.1 64 . 75 .1 45. 1,1 64,61.165 
930 DATA66 . 24 0 . 2.14 5 ,52.19 6 , 58 , 2 40 . 26 
940 DATA16 5 . 69 , 240 .1 0 .1 92 . 0 , 20 8 , 2 , 16~ 
950 DATA40.136,24,144.207,192.3 9 .208 
960 DATA4 ,1 60 . 0 . 24 0 .1 99,200 , 24,144, 1 95 
970 DATA228 , 56 . 240.66.16 5 . 67 , 240 . 31 
980 DATA224 , 0.20 8 , 12 . 162 . 24 ,1 69,131 
990 DATA133 . 53 .1 69 .1 92 . 133 . 52 . 20 8 .1 62 
1000 DATA20 2, 56 ,16 5 ,52. 233 . 40 . 13 3 . 5 2 
1010 DATA176 . 152 ,1 98 . 53 . 24 ,1 44,1 47,224 
1020 DATA24 , 208 ,12. 169 ,1 28 .1 33 . 53 , 169 
1030 DATA0 .1 33 . 52 , 162 . 0 , 240 , 131. 232 , 24 
1 040 DATA165 . 52 .1 05 . 40 . 133 .52.1 4 4 , 2 2 7 
1 050 DATA 230 , 53 . 24 . 144,222 , 16 5 . 62 .1 33 
1060 DATA54,32 . 70 .1 6 .16 5 . 59 .1 33 . 62 .165 
1070 DATA63, 133 . 54 , 32 . 70 . 16 . 165 . 59 ,1 33 
1080 DATA63 .1 65 . 64 , 133.76 , 32 , 8 ,1 7,1 6 5 
1 090 DATA75 . 13 3 .64 , 165 . 65 .1 3 3 . 76 , 32 . 8 
11 00 DATA1 7 , 165 , 75 .1 33 . 65 . 96 
1110 REM MODIFI CATIONS FOR RELOCATIOK 
1120 FORI=1T03:READA:POKEQQ*256+A. QQ : 

, NEXTI 
1130 DATA448 . 588 . 599 
1140 FOR I=lT03 : READA : POKEQQ*25 6+A, QQ+1 : 

,NEXTI 
11 50 DATA455 , 610.621 
11 60 POKE876 , QQ 
1 1 70 POKE882.QQ+1 
1180 RE~I f10DIFICTIONS FOR OLD ROf.IS 
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CB Commodore CBM 8032

Approved Software

J INSAM Opens The Desk Top

Computer Doors To

Easy Application Data Management

"You're in 300c! hands

with the data manager

from JINI MICRO

SYSTEMS, INC. JINSAM

is a fast and extremely

flexible data manager."

Robert Baker

Kilobaud

"So far, JINSAM

appears to do

everything my Hawlard

Packard data base

does. My HP system

cost $6000 and JINSAM

is easier to use."

Ed Presnal

Marketing Manager

Phoenix Distributing

"We've printed over

30,000 labels with

JINSAM. We no longer

have an outside

contract. My principal

is so pleased that he's

given us three more

PET's and the Mother's

and Father's Club

(PTA) has donated a

new printer with the

money we've saved.

We're now also using

JINSAM for fundraising

and accurate records

for recruitment

target areas."

George Marstatt

Mt. St. Michael's H.S.

New York City

JINI MICRO SYSTEMS, INC.
Box 274 Riverdale, NY 10463

DEALER INQUIRY WELCOME
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Computer Doors To 

Easy Application Data Management 
"You 're in good hands 
with the data manager 
from JINI MICRO
SYSTEMS, INC. JINSAM 
is a fast and extremely 
flexible data manager." 

Robert Baker 
Kilobaud 
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JINSAM. We no longer 
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contract. My principal 
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given us three more 
PET's and the Mother's 
and Father's Club 
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new printer with the 
money we've saved. 
We're now also using 
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and accurate records 
for recruitment 
target areas." 

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

New York City 

JINI MICRO SYSTEMS, INC. 
Box 274 Riverdale, NY 10463 

DEALER INQUIRY WELCOME 
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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

IFPEEK(50000)O0THEN1220

F0RI=lT04:READA:POKEA,2:NEXTI

DATA908,909,913,914

PRINT"fu:LOCATIONf xDESCRIPTIONr"

PRINT" 700 STARTING ROW"

PRINT" 701 LAST ROW

PRINT" 702 STARTING COLUMN"

PRINT" 703 LAST COLUMN"

PRINT" 704 FILL CHARACTER"

PRINT" 705 ROW MOVE DIRECTION

PRINT"

PRINT"

-.SIDE"

PRINT" 706

PRINT" 707

-.DIRECTION"

PRINT"

PRINT"

PRINT" 708

-.MOVE "

PRINT" 709

-.DELAY BETWEEN"

PRINT"

PRINT" 710

PRINT"

-.OK"

PRINT"

-.EDGE"

PRINT"

-.ONLY"

PRINT" 711

-.BEFORE EXIT"

PRINT" 826

-.ROUTINES"

END

1=DOWN OR TO -i

ft OF ROWS TO MOVE"

COLUMN MOVE -.

0=LEFT"

1=RIGHT OR EVEN"

# OF COLUMNS TO i

§ OF JIFFIES -i

ITERATIONS"

WRAPAROUND FACTOR"

0=WRAPAROUND IS

1=DISAPPEAR OFF

2 = M0VE TO EDGE -.

# OF ITERATIONS -i

SYS LOCATION FOR ->

Listing 2

0 :CLR:POKE59468,12

1 REM MACHINE LANGUAGE GRAPHICS DEMO

2 REM PROGRAM BY DAVID MALMBERG

3 REM 43064 VIA MORAGA

4 REM FREMONT, CALIF 94538

5 REM (415) 651-6921

100 QQ=53:KY=151:IFPEEK(50000)=0THENQQ=1

-.35:KY=547

110 AA=PEEK(QQ)*256

120 IFPEEK ( 826 ) O320RPEEK (AA) O165THENPR

-.INT"fiMACHINE LANGUAGE NOT LOADED"

-.END

130 SR=700:LR=701:SC=702:LC=703:FC=704:

-.RD=705:RM=706:CD=707:CM=708

140 JD=709:WF=710:IT=711:SY=826

150 R$

160

170

180

190

200

210

215

220

230

235

236

240

X=RND(-TI):DIMX%(8),A(8),B(8)

DEF FNR(N)=INT(N*RND(1))

FORI=0TO8:READX% (I) .-NEXTI

DATA209,214,215,223,102,42,127,218,
-.219

A$=LEFT${C$,11):B$=LEFT$(C$,5)

PRINT"fi"LEFT$(R$,6):GOSUB6000
REM BUILD BORDERS

GOSUB7000:W=4

FORI=0TO8:C=X%(I):GOSUB7100:Q=TI

IFTI-Q<60THEN235
NEXTI

C=32:GOSUB7100

250 REM FLASH SCREEN

260 POKEFC,0:N=30:D=15:GOSUB7300

270 REM MAKE REVERSE SQUARES

280 C=0:FORW=1TO4:GOSUB7200:Q=TI

29 0 IFTI-Q<30THEN290

300 NEXTW

310 W=4:C=32:GOSUB7100

320 C=0:GOSUB7100

330 N=1:D=30:GOSUB7300

340 N=l:D=30:GOSUB7300

350 W=4:C=32:GOSUB7100

360 REM MOVE LEFT:COSUB7000

370 POKERS,6:POKELR,19:POKESC,5:

-.POKELC, 35 : POKERD, 0 : POKERN, 0

3 80 POKERM,0:POKECD,1:POKECM,!:POKEIT,

-.40:SYS(SY)

390 REM MOVE DOWN

400 POK ERD,1:POKERM,1:POK ECD,0:POK ECM,0:

-. POKEIT,25:SYS(SY)

410 REM MOVE UP & OFF

420 POKERD,0:POKECD,1:POKECM,1:POKEWF,1:

-. POKEIT,20:SYS(SY)

425 PRINT"R":PRINT

430 REM SHIP & R2D2

440 PRINT"ir:A$=LEFTS(C$,ll):GOSUB5000

450 A$=LEFT$(C$,1):PRINTLEFT?(R$,14):

-.GOSUB5200

4 60 A(0)=0:A(1)=9:A(2)=11:A(3)=39

470 A(5)=1:A(6)=0:A(7)=0:A(8)=1:A(4)=32

4 75 GOSUB7000:A$=LEFT$(R$,15)+LEFT$(C$,
-9)

4 80 POKESR,13:POKELR,24:POKESC,0:

-.POKELC, 13 : POKEFC, 32 : POKERD, 1 :

-.POKERM, 0

490 POKECD,1:POKECM,1:DL%=6

495 FORK=1TO2

505 DL% = 0.5 *DL%:POKEJD,DL%:POKEIT,40

510 FORJ=0TO8:B(J)=PEEK{700+J) :POKE7I30+J

-i,A(J) :NEXTJ:SYS(SY)

540 PRINTA$"...BEEP BEEP":Q=TI

550 IFTI-Q<60THEN550

552 PRINTAS"

553 DL%=1.5*DL%:POKEJD,DL%:POKEIT,4 0

555 FORJ=0TO8:A(J)=PEEK(700+J) :POKE7£I0+J

-.,B{J) :NEXTJ:SYS(SY)

560 PRINTA?"...SQEEEEEEK":Q=TI

570 IFTI-Q<60THEN570

580 PRINTA$" "

590 NEXTK

60 0 POKEJD,0:POKERD,0:POKERM, 13 :

-.POKECM, 0 : POKECM , 0 : POKEWF , 1 : SYS ( SY)

610 A$=LEFT$(R$,2)+LEFT$(C$,9)

620 PRINTAS"...BEEP BEEP":Q=TI

630 IFTI-Q<60THEN630

640 PRINTA$"

650 POKERM,0:POKECD,1:POKECM,1:POKEIT,
-.40:SYS(SY)

700 REM SPACE SHIP

710 GOSUB7000:PRINT"fi"LEFT$(R$,19) :
^A$=LEFT$(C$,18):GOSUB5100

720 PRINT"lrH»»USE NUMERIC KEYS TO i

^CONTROL DIRECTION"

730 PRINT"^»»»>PUSH x0f WHEN YOU WISH ->
-.TO QUIT"

740 POKESR,1:POKELR,5:POKESC,1:POKELC,

-.39 : POKEFC, 0 : POKEIT, 9 : POKEJD,20:
-.SYS(SY)

750 Q=TI

760 IFTI-Q<180THEN760

770 POKEFC,32:SYS(SY)

780 POKESR,19:POKELR,24:POKESC,18:

106 COM PU TE! 

1 1 90 IFPEEK(50000) <> 0THEN1220 
1200 FORI=lT04:READA:POKEA , 2 : NEXTI 
121 0 DATA908 , 909 , 91 3 , 914 
1 220 PR I NT " nLLOCATIONr LDESCRIPTION r" 
1 230 PRINT " 700 STARTING R01'/" 
1240 PRINT " 701 LAST ROl-l 
1 250 PRINT" 702 STARTING COLUMN " 
1 260 PR I NT" 703 LAST COLUMN " 
1 270 PRINT " 704 FILL CHARACTER " 
1 280 PR I NT " 705 RO\'I IIOVE DI RECTION 

" 
1290 PRINT" 0=Upn 
1300 PRINT " l=DOl-IN OR TO • 

.... 8 1DE II 

1 31 0 PRINT " 706 " OF ROI'lS TO HOVE " " 1320 PRINT " 707 COLUMN IIOVE • 
..,DIRECTION " 

1330 PRINT " 0=LEFTII 
1340 PRINT" l=RIGHT OR EVEN" 
1350 PRINT " 708 II OF COLut·INS TO • 

... !'10VE ., 
13 60 PRINT lI 709 # OF JIFFIES • 

. DELAY BETvIEEN " 
13 70 PR I NT " ITERATIONS " 
1380 PRINT" 710 \, RAPAROUND FACTOR " 
1390 PRINT " 0=HRAPIIROUND IS 

,OK " 
1400 PRINT II l=DISAPPEAR OFF 

..., EDGE " 
1 41 0 PRINT " 2=HOVE TO EDGE • 

,ONLY " 
1420 PRINT" 711 • tr OF ITERATIONS . 

.BEFORE EXIT" 
1430 PR I NT " 826 SYS LOCATION FOR • 

. ROUTINES " 
1440 END 

List ing 2 

o : CLR:POKE59468, 1 2 
1 REH HACHINE LANGUAGE GRAPHICS DEI10 
2 REM PROGRAM BY DAVID l·lALllBERG 
3 REM 43064 VIA HORAGA 
4 REH FREMONT , CALIF 94538 
5 REH (415) 651 - 6921 
1 00 QQ=53:KY=1 51 : IFPEEK(50000) =0THENQQ=1 

. 35 : KY =547 
110 AA=PEEK(QQ) *256 

• 

. 

120 IFPEEK(826) <>320RPEEK(AA) <>165THENPR 
. INT " nHACHINE LANGUAGE NOT LOADED ": 
.., END 

1 30 SR=700:LR=701:SC=702 : LC=703 : FC=704 : 
. RD=705 : RM =706 : CD= 707 : CM=708 

140 JD=709:HF=710 : IT=711 : SY=826 
150 R$ ="h •••••••••••••••••••••••• " : 

.C$="~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

.., ~ " 

160 X=RND( - TI ) : DIHX %(8) , A(8) , B(8) 
1 70 DEF FNR(N)=INT(N*RND( l )) 
180 FORI=0T08:READX%(I) : NEXTI 
190 DATA209 , 214 , 215 , 223 , 102 , 42 , 127,218, 

. 21 9 
20 0 A$ =L EFT$(C$ , 11):B$=LEFT$(C$ , 5) 
21 0 PRINT"n"LEFT$(R$ , 6) :GOSUB6000 
21 5 REI1 BU I LD BORDERS 
220 GOSUB7000 : W=4 
230 FORI=0T08 : C=X %(I) : GOSUB7100 : Q=TI 
235 IFTI - Q<60THEN235 
236 NEXT I 
240 C=3 2: GOSUB7 1 00 

250 
260 
270 
280 
290 
300 
310 
320 
330 
3 40 
350 
360 
370 

380 

3 90 
400 

410 
420 

425 
430 
440 
450 

460 
470 
475 

4 8 0 

490 
495 
505 
510 

5 40 
550 
552 
553 
555 

560 
570 
580 
590 
600 

61 0 
62 0 
630 
640 
6 50 

700 
710 

720 

730 

740 

750 
760 
770 
780 
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REM FLASH SCREEN 
POKEFC , 0:N=30 : D= 1 5 : GOSUB730 0 
REH MAKE REVERSE SQUARES 
C=0 : FOR\,=l T04 : GOSUB7200 : Q=TI 
I FTI - Q<30THEN290 
NEXTW 
W=4:C=32:GOSUB7100 
C=0 :GOSUB7100 
N=1: D=30 : GOSUB7300 
N=1 : D=30 : GOSUB7300 
H=4 : C=32 : GOSUB 7100 
REII I·IOVE LEFT : GOSUB7000 
POKERS , 6 : POKELR , 19 : POKESC , 5 : 

.POKELC,35 : POKERD , 0:POKERN, 0 
POKERH , 0 : POKECD , 1: POKECM , 1 : POKEIT , 

. 40:SYS(SY) 
REI1 MOVE DOWN 
POKERD , 1:POKERH ,1: POKECD , 0 : POKECM , O: 

.POKEIT , 25:SYS(SY) 
REI·l MOVE UP & OFF 
POKERD , 0:POKECD,1 : POKECM,1 : POKEWF , 1 : 

. POKEIT , 20 : SYS(SY) 
PRINT "fi ": PRINT 
REM SH I P & R2D2 
PRINT"h " : A$=LEFT$ (C$ , 11) : GOSU B5000 
A$ =LEFT$(C$ , 1):PRI NTLEFT$ (R$ ,14) : 

. GOSUB5200 
A(0)=0 : A(1) =9 : A(2) =1 1 : A(3 ) =39 
A(5)=1 : A(6) =0 : A(7) =0 : A(8)=1:A(4)=32 
GOSUB7000:A$ =LEFT$(R$ ,1 5)+LEFT$( C$ , 

. 9) 
POKESR , 13 : POKELR , 24 : POKESC , 0 : 

.POKELC,13 : POKEFC , 32 : POK ERD, l : 

. POKERM , 0 
POKECD,1 : POKECH , 1:DL%=6 
FORK=lT02 
DL%=0 . 5*DL%: POKEJD , DL %: POKEIT , 40 
FORJ=0T08:B(J)=PEEK (700+J) :POKE700+J 

. , A(J) :NEXTJ : SYS(SY) 
PR I NTA$ " •• • BEEP BEEP ": Q=TI 
IFTI-Q< 6 0THEN550 
PRINTA$ " II 

DL%=1 .5*DL%:POKEJD , DL% : POKEIT,40 
FORJ=0 T08 : A (J ) =PEEK (700+J ) : POKE 7'10+J 

. , B(J) :NEXTJ :SYS(SY) 
PRINTA$ " .•. SQEEEEEEK " : Q=TI 
I FTI - Q<60THEN570 
PRINTA$" 
NEXTK 

" 

POKEJD , 0:POKE RD, 0 : POKERM , 13: 
.POKECM , 0 : POKECM , 0 : POKEWF , 1 : SYS(SY) 

A$ =LEFT$(R$ , 2)+LEFT$(C$ , 9) 
PRINTA$ " ••. BE EP BEEP ": Q=TI 
IFTI - Q<60THEN630 
PRINTA$" " 
POKERM , 0 : POKECD ,1: POKECM , 1:POKEIT , 

.40 : SYS(SY) 
REM SPACE SH I P 
GOSUB7000 : PR I NT "6" LEFT$(R$ , 1 9 ) : 

.A$ =L EFT$(C$ , 18) : GOSUB5100 
PRINT "hHHUSE NUMERIC KEYS TO • 

.CONTROL DIRECTION" 
PR I NT".~~~~~~PUSH L 0r WHEN YOU WIS H • 

..., TO QUIT" 
POKESR ,1: POKELR , 5 : POKESC ,1 :POKELC , 

. 39 : POKEFC , 0 : POKE I T , 9 : POKEJD , 20: 

. SYS(SY) 
Q=TI 
IFTI - Q<1 80THEN760 
POKEFC ,3 2 : SYS(SY) 
POKESR ,1 9:POKELR , 24 : POKESC , 1 8 : 
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-.POKELC ,22: POKEJD , 0 : POKERD , 0 :

-.POKERM,1

790 POKECD,1:POKECM,0:L=255

795 REM MOVEMENT USING MATRIX VALUE OF -.

-.KEY BEING PRESSED

800 K=PEEK(KY):IFK=255ORK=34THEN800

805 IFK=LTHEN860

810 IFK=10THEN870

820 IFK>49THENPOKERD,0:POKERM,1:GOTO840

830 POKERD,1:POKERM,0:IFK<30THENPOKERM,1

840 POKECM,1:POKECD,1:IFK=58ORK=42ORK=26

iTHENPOKECD,0

850 IFK=50ORK=18THENPOKECM,0

860 SYS(SY):L=K:GOTO800

870 FORI=1TO10:GETZ$:NEXTI:REM EMPTY -.

-.KYBD BUFFER

880 REM ARROW GROWS

890 GOSUB7000:POKESR,10:POKELR,17:

-.POKESC, 9 : POKELR, 17 : POKEIT, 7 :

-.POKEJD, 5

900 POKERM,1:POKECM,1

910 PRINT"H":GOSUB6200

920 FORK=1TO5:POKEJD,5-K:Q=TI

925 IFTI-Q<120THEN925

930 POKEFC,0:POKERD,1:POKECD,1:SYS(SY):

-.Q=TI:REM GROW

935 IFTI-Q<60THEN935

940 POKEFC,32:POKEIT,10:POKERD,0:

-.POKECD, 0:SYS(SY) : REM SHRINK

950 POKEIT,10:NEXTK

960 Q=TI:REM SHOOT OFF SCREEN

965 IFTI-Q<120THEN965

970 POKESR,0:POKESC,0:POKERD,1:POKECD,1

980 POKEJD,0:POKEWF,1:POKEIT,26:SYS{SY)

1000 REM REVERSE DESIGN

1010 GOSUB7000:POKEJD,10

1020 PRINT"fi":Q=l:K=0:GOTOl040

1030 Q=FNR(4)+1:K=FNR(23)

1040 FORI=KTO24STEPQ

1050 POKESR,I:POKELR,24-1:POKESC,I:

-nPOKELCBg-I^YSfSY) :NEXTI

1060 IFRND(l)>.9THEN1020

1070 GETZ$:IFZ$=""THEN1030

1075 REM SUPER GRAPHICS

1090 A$=LEFT${C$,11):B$=LEFT$(C$,5)

1100 PRINT"fi"LEFT$(R$,6):GOSUB6000

1110 GOSUB7000:POKEJD,20

1120 C=0:FORW=1TO4:GOSUB7200:Q=TI

1130 IFTI-Q<30THEN1130

1140 NEXTW

1145 FORI=1TO10:GETZ$:NEXTI:REM EMPTY -.

-.KYBD BUFFER

1150 END

5000 PRINTA?"

5010 PRINTA$"

5020 PRINTA$"

5030 PRINTA$"

5040 PRINTA$"

5050 PRINTA$"

5060 PRINTA$"

5070 PRINTA$" J

5080 PRINTA$" ll

5090 PRINTA?" :

5095 RETURN

5100 PRINTA$" 12

5110 PRINTA$" L±_

.r x. Lt

PET' MACHINE LANGUAGE GUIDE

Contents include sections on:

•input and output routines.

• I ixed point, float ing puinl.

find Ascii number conversion.

•clocks and timers.

• Built-in arithmetic 'unctions.

• programming Inn Is and sugqes-

tlons.

• Many sample programs.

While supply lasls.

Guides for Old ROMS

only $5.00 me postage

New ROMS order below

tf you are interested in or are already into machine language

programming on the PET. then this invaluable guide is for

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

detailed so that the reader can immediately put them to good

use.

Available for $6.95 * .75 postage. Michigan residents please

include 4% state sales tax. VISA and Mastercharge cards

accepted ■ give card number and expiration date. Quantity

discounts are available.

iiiiiiiii!
ABACUS SOFTWARE

P. 0. Box 7211

Grand Rapids, Michigan 49510

= Rowe rlul PET Products

from

OPTIMIZED DATA SYSTEMS!

-SOFTWARE FOR ALL PET/CBMs-
(Supplied on Cassette-Prices include Shipping)

' WORD PROCESSOR (PS-001) S1G.95
Makes documents a snap

I MAILING USTiPS-002) S16.95
Throw away your address book

i SPACE EATER (PS 003) $9.95
Gobbles spaces in BASIC programs

i CATALOG IPS-004) S16.95
File stamp/coin/etc, collections

I SATELLITE TRACKER (PS-005) $24.95
Tracks OSCAR Ham Satellite in real time

> MORSE CODE KEYER (PS-006) $14.95
Sends code on the air or (or practice

t MINI-COUNTTM (PS-007) $19-95
Measures frequency to 17KHz and intervals lo 65 msec

-HARDWARE FOR "OLD" 8K PETS-

(Shipping Additional)

t 21 Id RAM ADAPTER (+ $1.50 per order)

Replaces up to 86550s with low cost, reliable 2114s

PHB001 {Bare PCBI . . . .$8.95 PHK-001 (Kit-2 sockets) $13.95
PH-0O1S (Assm-sockets PHK-001S (Kit-8 sockets) . . .$16.25

only) $22.95
PH-001 (Assm-2 sockets + one 2114) S24.95

4K MEMORY EXPANSION [-t-$3 pet order)
Installs easily internally. Uses 2114s. Write Protect.

PHB-002 (Bare PCBI . . . .S16

PH-002S lAssm-socketi

only) $42

PHK-002 (Kit-sockets only) S29
PH-002 (Full Assm) S105

SATISFACTION GUARANTEED
PROMPT SHIPMENT!

Calif. Residents, add 6% Tax

P.O. Box 595, Dept. C - Placentia, California 92670

MIMCOUNT Trademark of Opu.

PET/CBM Trademark of Commodo

led Data SyslBmi

Business Machines
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~POKELC , 22 : POKEJD , 0:POKERD , 0: 
~POKERM ,l 

790 POK ECD ,1:POK ECM , 0:L=255 
795 REM IIOVEMENT US I NG MATRIX VALU E OF ~ 

~KEY BEING PRESSED 
800 K=PEEK(KY) :IFK=2550RK=34THEN800 
805 IFK=LTHEN860 
810 IFK=10THEN870 
820 I FK >49THENPOKERD,0:POKERM,1 :GOT0840 
830 POKERD,1:POKERH,0:IFK<30THENPOKERM,1 
840 POKECM,1:POKECD , 1:IFK=5 80RK=420RK=26 

~TH ENPOKECD , 0 

850 IFK =500RK=1 8THENPOKECM, 0 
860 SYS(SY) :L=K: GOT0800 
870 FORI=lT010:GETZ$:NEXTI:REH EHPTY ~ 

~KYBD BUFFER 
880 REII ARROI'I GROWS 
890 GOSUB7000:POKESR,10:POKELR,17: 

~POKESC,9:POKELR ,1 7:POKEIT,7: 
~POKEJD , 5 

900 POKERM,l:POKECM,l 
910 PRINT"fi":GOSUB6200 
920 FORK=lT05:POKEJD,5-K : Q=TI 
925 I FTI-Q <120THEN925 
930 POK EFC , 0 :POKERD ,1: POKECD , 1:SYS(SY) 

~Q=TI : REM GROW 
935 IFTI-Q<60THEN935 
940 POKEFC , 32 : POKEIT , 10:POKERD , 0 : 

~POKECD,0:SYS(SY) :REM SHRINK 
950 POKEIT ,1 0:NEXTK 
960 Q=TI:REM SHOOT OFF SCREEN 
965 IFTI-Q <120TH EN965 
970 POKESR,0 : POKESC , 0:POKERD ,1: POKECD,1 
980 POKEJD, 0: POKEI'IF , 1: POKE I T. 26: SYS (SY) 
1000 REH REVERSE DESIGN 
1010 GOSUB7000 : POKEJD , 10 
1020 PRINT"fi" : Q=1 : K=0:GOT01040 
1030 Q=FNR(4)+1: K=FNR(23) 
1040 FORI=KT024STEPQ 
1050 POKESR,I:POKELR,24-I:POKESC,I: 

1060 
1070 
1075 
1090 
1100 
1110 
1120 
1130 
1140 
1145 

1150 
5000 
5010 
5020 
5030 
5040 
5050 
5060 

~POKELC , 39 - I : SYS(SY) : NEXTI 
IFRND(1» . 9THEN1020 
GET Z$ :IFZ$= ""THEN1030 
REM SUPER GRAPHICS 
A$=LEFT$ (C$, 11) : B$=LEFT$ (C$, 5) 
PRINT "fi "LEFT$(R$,6) :GOSUB6000 
GOSUB7000:POKEJD,20 
C=0:FORW=lT04:GOSUB7200:Q=TI 
IFTI-Q<30THENl130 
NEXTW 
FORI=lT010 :G ETZ$ :NEXTI: REM EM PTY ~ 
~KYBD BUFFER 

END 
PRINTA$" 
PRINTA$ " 
PRINTA$" 
PRINTA$ " 
PRINTA$" 
PRINTA$" 
PRINTA$" 

, " 
1 
1 
1 

..:.L. II 

~i'l 
L.U~r 

.liir2 r = .6..r. r 

" 

~I2rJillli 
5070 PRINTA$" . • f 

"""I • • f~ 
5080 PRINTA$" .:.r. .... 

" ~ ~ 

5090 PRINTA$" .:.r. 
~~ 

509 5 RETURN 
5100 PRINTA$ " -'2 " 
5110 PRINTA$" .r.L.:.r " 

~ 

~ 
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PET' MACHI NE LANGU AGE GUIDE 

'" 
MACH IN! 

l ANGUAC,l 

GUIDI 
C nfl l cllt~ 1I1 Cludl· ~cc ti o rH on : 

- Inpu t and output ro ut ines . 

- I,xed p u.n t. 1I0al.ng pUlnt. 
,lnd A ~cil numbe r c nnvcrSlon . 

- Clocks and t lnlCI S. 

- Bui lt ·m a"thmctic l unc tions . 

109 

~ \. Ii..l./ / 
1'-111er:: ,r ; 

-" 109Ii'1I111111119 tll ll l ~ arId sugQe\· 
tio ns . 

~ ..... , ..... " ..... 
Wh ile supply lasts: 

GUides lor Old ROM S 
only S5.oo Inc postage 
New ROMS order below 

If you are interested in or are a lr ea d y into machine language 

programmi ng on the PET. then Ih is invaluable guide is fo r 

you . Male than 30 of the PET's built· jn routines are fu ll y 

d e tai led so that th e reader can Immediately put th e m to good 

use. 
Ava ilable for S6.95 + .75 postage. Mich igan resi d en ts please 

incl ude 4% state sales tax . V ISA and Mastercharge card s 

accept ed · give card number and expiration date. Quantity 

d iscounts are avail a ble. 

[
i'1i":f:ff1 ABACU S SOFTWARE 

11' 1"1' i '1' " "I· 'I t p, 0, Box 72 11 
~ _ J hOj Grand Rilf)Ids, Michigan 49510 

3 P = ~emw.e,rI';u!1 PET Products 
from 

OPTIMIZED DATA SYSTEMS! 

- SOFTWARE FOR ALL PET/CBMs
(Supplied on Cassette-Prices include Shipping) 

• WORD PROCESSOR (PS·OO1). . . . ... . .•. . . 516.95 
Mikes documents I snap 

• MAILING LIST (PS-002) ........... . ................ $16.95 
Throw away your address book 

• SPACE EATER IPS-003) ... .. . . .. . •. . . •• . ... 59.95 
Gobblu spaces in BASIC program' 

• CATA LOG (PS.(l041 •...... . .. $16.95 
File l tampfcoin/otc. collections 

• SATELLITE TRACKER (PS.()(l5) . .. . S24 .95 
TrIck. OSCAR Hi m Sliellile in real time 

• MORSE CODe KEVER (PS.Q06) . .514.95 
~' Sends code on the . ir or for practice 

~~ . MINI ·CO UNTT.N. (PS·OO7) ... .. .. .. .. .. .. . . .. 519.95 
Menures fr equency to 17KHz and in ter'llis to 65 mste 

- HARDWARE FOR "OLD " 8K PETS-
(Shipping Additio nal) 

• 2114 RAM ADAPTER . . .. . . ... ...... ..... (+ $1.50 per Older) 
Replaces up to 8 ·6550, with low con. ,eliable 211 4s 

PHS·OOl (Bare PCB) .... $8.95 PHK.(JOl IKit-2wcketsl .... 513.95 
PH·001S (Aum·sockeu PHK-OOlS (Kit-8 socketsl ... 516.25 

only I ............. 522.95 
PH.(H)l (Anm-2 sockeu + one 21141. .. . . . S24.95 

~' 
~f(i. 4K MEMORY EXPANS ION . . ... . .......... (+ $J per order! 

Inllllls easily inlernally . Usel 21141. Write Protect. 

PHB·002 (Bare PCBI .... 516 PHK·00 2 (Kit ' lOcketl only I. . . S29 
PH{l02S (Aum'lOckets PH-002 (Full Anml . . . 5105 

only I . . .. ... ...... $42 

PROMPT SHIPMENTI 
Calif. RuidenU. add 6% Tax SAT ISFACTION GUARANTEED 

P.O. Box 595, Dept . C - Pl acenti a. Cal ifo rn ia 92670 

MINI-COUNT T.«Iema.k 01 Opl ,m;,ed Oala Syn.ml ~ 
PET/CBM T.IOd ....... 1<. 0 1 Commodor. Busin_ Machin" _ 
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5120

5130

5140

5150

5200

5210

5220

5230

5240

5250

5260

5270

5280

5290

5300

5310

6000

6010

6020

6030

PRINTA?" r 1 r "

PRINTA$"xlUSAlf"

PRINTA$"Nr)""rM"

RETURN

PRINTA$"»r)O:r)M"

PRINTAS">x Ifl M"
PRINTA?"»xXrl ft"

PRINTA$">1 Ul M"

PRINTA$">n 11 M"

PRINTA$"»M 11 M"

PRXNTA$">»M11 N%

PRINTA$"»»J_L M"

PRINTA$"»»J_L M"
PRINTA$"»»11MNNMM"

PRINTA$"»»

RETURN

PRINTA$"

7130 POKESC,0:POKELC,39

7140 POKESR,25-W:POKELR,W-1:SYS(SY):
-.RETURN

7200 REM SUB TO FILL AN AREA WITHIN A i

-.BORDER W WIDE WITH CHARACTER C

7210 REM IF C=0 THEN REVERSE AREA . . IF -.

-.C=32 THEN BLANK AREA

7220 POKEFC,C:POKESR,W:POKELR,24-W

7230 POKESC,W:POKELC,39-W:SYS(SY):RETURN
7300 REM SUB TO REVERSE SCREEN N TIMES i

-.WITH D JIFFY DELAY BETWEEN -.

-.ITERATIONS

7310 POKEJD,D:POKEIT,N:POKESR,0:

-.POKELR,24

7320 POKESC,0:POKELC,39:SYS(SY):RETURN

r 1
PRiNTA$"r
-■r i f

PRINTA$"l

-x fl"
PRINTA5"

i ?

r x 2r x.

rl x

xf

x I

6040 PRINTA$"x rxfxfxrxf xf

i x fHnlr"

6050 PRINTA$"lx fllxrlxr x fx
-.r x f"

6060 PRINT

6082 PRINTB$"xl If x 12 xl Ir X Ir";
6084 PRINT" xrxfx fxllfxi _f"

6092 PRINTB$"x rxrxfx?x?x ?";
6094 PRINT" xfxrxrxr xf xrx

A A A T|

->r X r x r

6102 PRINTB$"x f X fl x f X f";
6104 PRINT" xflx fxfxf

6112

6114

6122

6124

6132

6134

6140

6200

6210

6220

6230

6240

6250

6260

6270

6280

6290

6300

6310

6320

6330

6340

6350

6360

6370

63 80

7000

7010

7100

7110

7120

PRINTB$"x 1 f X If x f X f";
PRINT" xfxf Xf xf Ixlf

PRINTB$"x f X f X flxlf X f X f";
PRINT" xf xfxf Xf Xfxf

-ix r x f"
PRINTB$"
PRINT"

RETURN

PRINT"

PRINT"

PRINT"

fxfx
fxfx

fx

f

fxfxr

fl fl"

_!_\"
_LL\"

'■'\"

PRINT"$$SNM%%%"

PRINT"\S$M H%%"

PRINT" \$#M M%"

PRINT" \##M

PRINT"

PRINT" MM"

PRINT" M M"

PRINT" MM"

PRINT" M_M rlf"

PRINT" M_M X lrn
PRINT" M Mr *f"

PRINT" ilrl r"

PRINT" ^x f"

print" ^r r"

PRINT" 2JL f"

RETURN

REM SUB TO ZERO PARAMETERS

FORM=0TO11:POKE700+M,0:NEXTM:RETURN

REM SUB TO BUILD A BORDER W WIDE -.

-.WITH CHARACTER C

POKEFC,C:POKESR,0:POKELRf 24

POKESC,40-W:POKELC,W-1:SYS(SY)

SELECT — A — ROM

For the Commodore PET/CEIM

With one rotary switch select 1 to 6

separate ROMS or EPROMS, with

out damaging your- computer board

or rom pins. Now you can use Word-

pro, Toolkit, Visicalc, Epromsi as

271 B's or 253S's etc

Assembled SBQ post paid.

Kit £45.00 post paid.

Coming in March!

A switch between old basic 2.O and

new 4.O basic ROMS. Now you can

utilize your computer with new and

old software. [Write for details!

MRJ 7951 No. A Rd., Richmond, E3.C.

Canada. VBY 2T4

Telephone CBQ4] 273-3651
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5120 PRINTAS" X 2 P " 
5130 PRINTAS".r.lUSA..:.P" 
5140 PRINTAS"N.r..L::.Pl!I" 
5150 RETURN 
5200 PRINTAS"~~Ul!l" 
5210 PRINTAS"~X In l!I" 
5220 PRINTAS"~.rSn l!I" 
5230 PRINTAS"H ill l!I" 
5240 PRINTAS"~l!I ~ l!I" 
5250 PRINTAS"HtLll l!I " 
5260 PRINTAS"H~l1ll Ni " 
5270 PRINTAS"HHil NN" 
5280 PRINTAS"HHil NY" 
5290 PRINTAS " ~~~~1 lMNNMM " 
5300 PRINTAS "H~ .rlJ....L.:.PH.rlJ....L.:." 
5310 RETURN 
6000 PRINTAS ".r.L..:.L~ P X P X • P X 

6010 

6020 

6030 

6040 

6050 

'X 2f" 
PRINTAS "X P X 

,P X P X (" 
PRINTA$ ".:L.P 

'X fl ll 
PRINTAS" .:L.P 

""II -..!. _r 
PRINTAS"x P X 
, X f.:...L.fll 

PRINTA$".:r. n 
,P X [ II 

6060 PRINT 

P X P X P X P X 

X P X P X n X 

X P X P X P X 

P X P X P X P 

.:r. n X P X 

P , 

P X , 

P , 

P , 

X P , 

P X , 

6082 PRINTB S".r.l 2P X 2P.r.l 2P X 2P"; 
60 84 PRINT" X P X P X P.r.l 2P .r.l 2P " 
6092 PRINTB$".r. r .!. f L r L r .!. r L f l'; 
6094 PRINT" X P X P X P X P X P X P X ' 

-,f .!. r L. r" 
6102 PRINTB S"x P X n X P X P"; 
6104 PRINT" X Pl X P X P X P , 

.,..:..r...:.f" 
6112 PRINTB $ ".t. .l r .r.':f .r. r..r:. ["; 
6114 PRINT" X P X P X P X P .:L.P" 
6122 PRINTBS"X P X P X r---oLr X P X P"; 
6124 PRINT" X P X P X P X P X P X P , 

..,.r. f .r. r II 
6132 PRINTB S".:r. P X P X P X P X P X P"; 
6134 PRINT" X P X P X p.:r. n .:r. n " 
6140 RETURN 
6200 PRINT" ~\ " 
6210 PRINT II _'_1\ " 
6220 PRINT" _' '_1\ " 
6230 PRINT"SSSNM%%% " 
6240 PRINT "\SSM M%% " 
6250 PRINT" \ S#M M%" 
6260 PRINT" \ aiM M" 
6270 PRINT" ##£M MI

' 

6280 PRINT" M.J1" 
6290 PRINT" M.J1" 
6300 PRINT" JL.M" 
6310 PRINT" JL.M LP" 
6320 PRINT" M.J1 X 2P" 
6330 PRINT" JL.Mx .:r." 
6340 PRINT" .M.r.l P" 
6350 PRINT" .:r. P" 
6360 PRINT II :z. f " 
6370 PRINT" ..:...r. f II 

6380 RETURN 
7000 REM SUB TO ZERO PARAMETERS 
7010 FORM=0TOll:POKE700+M,0:NEXTM:RETURN 
7100 REM SUB TO BUILD A BORDER W WIDE , 

, WITH CHARACTER C 
7110 POKEFC , C:POKESR , 0 :POKELR,24 
7120 POKESC, 40 -vl: POKELC ,.I~-l : SYS (SY) 

7130 POKESC,0:POK ELC , 39 
7140 POKESR,25-W : POKELR , W-l: SYS(SY) : 

,RETURN 
7200 REM SUB TO FILL AN AREA WITHIN A , 

,BORDER W IHDE I'lI TH CH ARACTER C 
7210 REM IF C=0 THEN REVERS E AREA . . I F , 

,C=32 THEN BLANK AREA 
72 20 POK EFC,C:POKESR. W:POKELR. 24-W 
7 230 POKESC,W:POKELC, 39-W:SYS(SY) : RETURN 
7300 REM SUB TO REVERS'E SCREEN N THIES, 

,IHTH D JIFFY DELAY BETWEEN , 
,ITERATIONS 

7310 POK EJD,D:POKEIT.N:POKES R.0 : 
,POKELR , 24 

7320 POKESC,0:POKELC,39:SYS (SY ) :RETURN © 

S E LE C T ' A - ROM :.' . 

SELECT - A - ROIVl 
For the Commodore PET /CEIM 

W ith one r o t a ry switch s elec t 1 t o 6 
separate ROMS o r EPROM S. with· 
out damaging y o ur compute r b o a r d 
o r rom pin s. N ow you c a n u s e Wllrd
pro. Toolkit, Visicalc, Eprom!, as 
271 S's o r 2532's e tc. 

A ssembled $80 post p aid. 
Ki t $ 4 5 .00 p ost p aid . 

Coming in March! 

A s w itc h b etwee n o ld basic 2.0 an d 
new 4 .0 b asic ROMS. Now you ca n 
uti liz e y ou r computer with n ew a n d 
old software. (Write for d e ta ils ). 

MR.J 795 1 No. 4 R d .. Richmo n d . E3.C .. 

Can ada. V6 Y 2 T 4 
T e lepho ne (604) 273 ·365 1 
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ECX
COMPUTER

CO.
Specialists

In Commodore
PET Equipment,

Peripherals

And Software.
' All Commodore Business Machines Co. Products

1 C101: Centronics/NEC to 1EEE-488 (PET)

Interface $225.00

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

Interface $295.00

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

face $ Call

' X232: PET To RS232C Bi-Directional Interface $ Call

* Watanabe "Digiplot" Intelligent Graphics

Plotter $1200.00

* Curve: Graphics Software Package For The Digiplot

And Pet $295.00

' SX-100: IEEE-488 Modem Software (For Commodore

Model 8010) '. $ 35.00

" MX-200: Custom Parity IEEE-488 Modem With SX-200

Software $449.95

' PET Computer System Desk, Walnut or Oak ... $395.00

* NEC Spinwriter Printer Stand: Matches Desk Noted

Above $275.00

We Offer Fast And Efficient Service On

All Commodore Business Machines

Equipment!

Send it to us and you will have it back

usually within a week!

ECX Computer Co. is owned and operated

by Com-Plications Inc., a design and

development corporation specializing in

IEEE-488 (PET) peripherals and software.

Call Us: We Talk Technical!

All Com-Plications Inc. peripherals are

manufactured to industrial quality standards.

If you want to know more about the IEEE-488

Bus, read our new book, published by Osborne/

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

Bus". Authored by the president of Com-Plications

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

shipping).

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

specifications of IEEE-488.

ECX COMPUTER COMPANY

2678 North Main Street #6

Walnut Creek, CA. 94596

(415) 944-9277

HARD WORKING SOFTWARE

for PET/CBM operating systems 1.0 to 3.0

TM

MATRIC expands Commodore BASIC with fourteen new

commands for handling arrays. Algebraic style syntax.

Checks for conformability. Extended error messages.

The 5K machine language program lets you--Display a
matrix on the screen and change its values. Transfer data
between matrices or fill a matrix with a constant. Transpose.

Transfer diagonals between matrices, or from a matrix to a
vector, from a vector to a matrix, or fill a diagonal with a con
stant. Do vector or matrix addition, subtraction, multiplica

tion; elementwise multiplication, division, squares, and
square roots. Inversion. Determinant. Eigenvalues and
eigenvectors of a square, symmetric matrix.

Specify size and ROM set of your machine. Tape or disk,

32-page manual. Price: S125.

TM

PRO-GRESS multiple regression BASIC program reads
unlimited records from tapes or CBM disk. Up to 45 variables
in 32K. Permits transformations. Provides means, standard
deviations, correlations; R, R-square, F, degrees of freedom;
constant and coefficients, betas, Student's t's. Output to

screen, or to ASCII or CBM printer.

Manual and two programs. Tape: $45. Disk: S50.

TM

TEXTCAST II 8K machine language word processor. Easy
typing and screen editing. Produces ASCII files on tapes or

disks. Prints with ASCII or CBM printer. Centers, underlines,
right justifies, numbers pages. Creates data files for

PRO-GRESS.

Old/New ROM versions of program, revised manual. Tape:

S75. Disk: $80.

ORDER YOUR WORKERWARE FROM: T

Cognitive Products

P.O. Box 2592

Chapel Hill. NC 27514

Computer House Division

PROGRAMS FOR COMMODORE ANDAPPLE

Legal accounting Demo

Legal accounting Program

Machine Part Quote Demo

Machine Part Quote Program

Mailing/phone list

Political Mail/phone list

Beams, structural

Trig/Circle Tangent

Spur Gears

Bolt Circles

Fi lampnt Wound TAnks

Scrunch

PROGRAMS FOR COMMODORE ONLY

A/P, A/R, Job Cost & Job Est.

Inventory

Financial

Real Estate Listings

Check Writer

File Editing Tools (FET)

Screen Dump/Repeat

Docu-Print

Scrunch

Sof-Bkup

Sorter (Mach. Language)

Trace-Print

Vari-Print

$15.00

995.00

15.00

325.00

80.00

130.00

115.00

110.00

35.00

25.00

125.00

25.00

370.00

95.00

175.00

265.00

25.00

65.00

35.00

20.00

25.00

40.00

35.00

25.00

25.00

; ASK FOR CATALOG #80-C2 Dealers Wanted

Computer House Div. 1407 Clinton

Jackson, Michigan 49202 (517) 782-2132

Road
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ECX 
COMPUTER 

CO. 
Specialists 

In Commodore 
PET Equipment, 

Peripherals 
And Software. 

• All Commodore Business Machines Co. Products 
• CI01 : Centronics/ NEC to IEEE-488 (PET) 
Interface . .... .. ....... . ...... ..... .. ..... $225_00 
• CI02: Watanabe Digiplot to IEEE-488 (PET) 
Interface .. ... .. .... . .... .. .... .. . . . . .. . .. $295_00 
• C232: IEEE-488 (PEn To RS-232C Bi- Directional Inter
lace $ Call 
• X232: PET To RS232C Bi-Directionallnterface $ Call 
• Watanabe "Digiplot" Intelligent Graphics 
Plotter ... . . . . .... .. .... ..... .. . ... . ... . $1200_00 
• Curve: Graphics Sohware Package For The Dlgiplot 
And Pet ....... . ..... ... ...... . ... . . .... . $295_00 
• SX-IOO: IEEE-488 Modem Sohware (For Commodore 
Model 8010) .... . . . ......... , ...... .. . . ... $ 35_00 
• MX-200: Custom Parity IEEE-488 Modem With SX-200 
Sohware .............. . ......... . . . ... .. . $449_95 
• PET Computer System Desk. Walnut or Oak ... $395.00 
• NEe Spinwriter Printer Stand: Matches Desk Noted 
Above ... ... . .... . . ....... .. . .. . .. ... .... $275_00 
We Offer Fast And Efficient Service On 
All Commodore Business Machines 
Equipment! 
Send it to us and you will have it back 
usually within a week! 
ECX Computer Co. is owned and operated 
by Com-Plications Inc .• a design and 
development corporation specializing in 
IEEE-488 (PET) peripherals and software_ 
Call Us: We Talk Technical! 
All Com-Plications Inc. peripherals are 
manufactured to industrial quality standards. 
If you ·want to know more about the IEEE-488 
Bus. read our new book. published by Osborne/ 
McGraw-Hill. "The Pet And The IEEE-488 (GPIB) 
Bus". Authored by the president of Com-Plications 
Inc. and available from us for $20.00 (includes tax and 
shipping). 
P .S. All of our IEEE-488 interfaces meet "all" the 
specifications of IEEE-488. 

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

(415) 944-9277 

r--:;R;;q~~N~;O;T:~;--t 

t 
T:or PETICBM operating systems 1.0 to 3.0 t 

MATRIC expands Commodore BASIC with fourteen new 
commands for handling arrays. Algebraic style syntax. 

t 
Checks for conformabilHy. Extended error messages. t 
The 5K machine language program lets you· · Display a 
matrix on the screen and change its va lues. Transfer data 
between matrices or fill a matrix with a constant. Transpose. 

t Transfer diagonals between matrices, or from a matrix to a t 
vector, from a vector to a matrix, or fill a diagonal with a con· 
stant. Do vector or matrix addition, subtrac tion, multiplica· 
tion; elementwise multiplication, divi sion , squares, and t 

t square roots. Inversion. Determinant. Eigenvalues and 
eigenvectors of a sq uare, symmetric matrix. 

Specify size and ROM set of your machine. Tape or disk, 

t 
32·page ma~~al. Price: S125. t 
PRO·GRESS multiple regression BASIC program reads 
un li mited records from tapes or CBM disk. Up to 45 variables 

t
in 32K. Permits transformations. Provides means, standard t 
deviations, correlations; R, R·square, F, degrees of freedom; 
constant and coefficients, betas, Student's t's. Output to 
screen, or to ASCII or CBM printer. 

, Manual and ~:o programs. Tape: $45. Disk: $50. , 

, TEXTCAST II 8K machine language word processor. Easy , 
typing and screen edit ing . Produces ASCII files on tapes or t 

t disks. Prints with ASCII or CBM printer. Centers, underl ines, 
right justifies, numbers pages. Creates data files for 
PRO·GRESS. 

tOld /New ROM versions of program, revi sed manual. Tape: t 
S75. Oisk: S80. 

ORDER YOUR WORKERWARE FROM: T 

t 
Cognitive Products t 

P.O. Box 2592 
_____ ~a~~.~~~ ____ _ 

Computer House Division 
PROGRAMS FOR COMMODORE AND APPLE 
Legal accounti ng Demo 
Legal accounting Prog ram 
Machine Part Quote Demo 
Mac hin e Par t Quote Program 
Mailing/phone list 
Politi cal Mail/phone list 
Beams, structural 
Trig/Circ le Tangent 
Spur Gears 
Bolt Circles 
Filamen t Wound TAnks 
Scrunch 

PROGRAMS FOR COMMODORE ONLY 

Sts.OO 
995.00 

15.00 
325.00 

80.00 
130.00 
115.00 
110.00 
35.00 
25.00 

125.00 
25.00 

A/P, A/R, Job Cost & Job Est. 370.00 
Inventory 95.00 
Fi nancial 175.00 
Real Es tate Li stings 265.00 
Check Writer 25.00 
File Ed iti ng Tools (F ET) 65.00 
Screen Du mp/Repeat 35.00 
Docu·Print 20.00 
Scrunch 25.00 
Sof·Bkup 40.00 
Sorter (Mach. Language) 35.00 
Trace·Print 25.00 
Vari·Print 25.00 

ASK FOR CATALOG #80·C2 Dealers Wanted 
Computer House Div. 1407 Clinton Road 
Jackson, Michigan 49202 (5 17) 782·2132 



112 COMPUTE! March. 1981. Issue 1O.

Disk File

Recovery

Program

David L. Cone, Sunnyvale, CA

Have you ever been working happily along on a pro

gram, updating it periodically on your disk, only

suddenly to discover that something wierd has hap

pened and you've apparently lost half of the pro

grams on the disk. (I've even had the case where the

programs disappeared from the directory while the

number of blocks remaining stayed the same).

Maybe what happened was that AFTER you

scratched the program from the disk you found that

the PET had also gobbled up your program in

memory — (or you did). Or perhaps you had done a

short 'new' of a disk only then to realize that valued

programs were on it!

If you've ever been in this frustrating position of

knowing your program was just sitting there on the

disk with no easy way to get it back, this DISK

FILE RECOVERY program will help — it will

recover such programs. As long as you can still in

itiate the disk and have not written a new program

over the file you want, you can recover it. It cannot

recover programs from a disk which will not initiate

or upon which a long 'new' (ie. a 'new' with a disk

number) has been performed.

The disk works this way: When a file is placed

on a disk, part of the information placed in the direc

tory on track 18 is a pair of pointers giving the track

and sector numbers of the block where the file

begins. The first two bytes of this block are also

pointers giving the next track and sector numbers.

This process continues until the last block is reached.

For the last block, a 00 is placed in the first byte and

nothing appears to be done to the second. Files are

stored in a somewhat alternating way below and

above track 18. The first file is stored starting at 17,0

(track 17, sector 0). When track 17 is filled, the next

new file appears to be started at 19,0 and so on back

and forth. If you have lost or destroyed track 18, the

problem is then how to find and identify the initial

blocks of the lost files and then to recover the files.

This is what the RECOVERY program does!

First, it gives you the choice of working with either

the lower band (tracks 17 to 1) or upper band (tracks

19 to 35), and on which track you wish to stop. It

sets up an integer array [D%(35,20,3)] which can

receive for each block the "in" pointers (ie. the track

and sector numbers of the block which 'points' at it)

and the "out" pointers (ie. the track and sector

number of the block at which it points. The program

then scans the first track for these pointers. What we

are looking for are blocks which have no "in"

pointers, for they must be the ones pointed at by the

directory and thus the initial blocks for any files.

Next the program takes each initial block and follows

that file through all its blocks to the end, filling in

the array as it goes. Each subsequent track is simi

larly scanned and as new files are found they are

traced. You have the option of stopping this process

at any point. Meantime, the program has kept track

of the start and end of each file and the number of

blocks it uses. This summary is presented on the

screen.

The next major problem is the identifying which

file is which (since only the disk knows where a file

was saved and on which half of the disk). The pro

gram offers you a number of appropriate options at

this point, and the most useful one for file identifica

tion is labeled LOOK. LOOK pulls the initial block

of any file out and extracts information that will pro

bably allow you to identify the file. First, it displays

in a useful form the first four pairs of bytes. The first

pair are the pointers to the next block. If the file is a

program the next pair of bytes tell where the pro

gram is to be loaded in memory. For Basic pro

grams, this is usually 1024. The third and fourth

pairs of bytes are from the program itself. They are

the link and line number of the first instruction in

the basic program. If the file is a machine language

program or a sequential file, then you get weird and

meaningless values for the link and line numbers.

Next, LOOK gives you the first 48 bytes of the pro

gram in hexadecimal form (as if they were being ex

amined by the machine language monitor). Finally,

LOOK gives you a printed "translation" of the; first

240 bytes. Basic commands are tokenized and appear

as reversed characters or symbols. The link and line

pointers also can look quite strange. However,

numbers, variables, anything between quotes, and

REM statements all appear as usual. Thus, if you

have some convenient identifications at the beginning

of your program, you will be able to recognize them.

To see how this "translation" takes place, see lines

1360-1390 and 5090-5095. Eighty characters are

scanned at one time and you can go from one set of

eighty to another. With this amount of information it

is usually quite easy to determine what any file is

and if you wish to recover it.

Aside from LOOK, you have the following op

tions: 1) SUMMARY REVIEW — this gives you

the start block of any file and the number of blocks

in that file. You need to know the start block to

either look at or recover a file. Also, the number of

blocks in the file may aid in its identification. 2)

RETRIEVE A FILE — here is the point of all of

this; now you get the program or file back! The pro

gram asks for all the essential things: starting track

and sector, the name you want for the recovered file
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McTerm
.DISON

OMPUTER

A Telecommunication Package

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

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

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

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

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

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

Complete with Program, ROM, Cable and Manual.

Price: $195.00

Features include:

-Baud selection from 75 to 1200.

-Full and half duplex, also local echo.

-Supports odd, even and mark parity.

-CRC, error checking for PET to PET files.

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

-Dealer Inquiries Are Welcome-

Big power

small package.

MRCHINE LflNGURGE UTILITY-PRC 1.2R

ROM BHSED FIRMWRRE INCLUDES 43 COMMANDS TO
ENHflNCE USE OF VOUR COMPUTER INCLUDING DOS!
INCLUDES RSSEMBLER, DISSRSSEMBLER, HUNT MEMORY
QUICK TRACE, COMPRRE MEMORY, TRRNSFER MEMORY,
RELOCRTOR, URLK CODE, INTEGRRTE MEMORY, VIDEO
SCREEN DUMP TO PRINTER IN STRNDRRD OR EHHRHCED
FORM, FILL MEMORY, FflST TYPE CODE ENTRY, HEX TO
DECIMflL RND RSCII CONVERSIONS & VISE VERSR!
MOST FUNCTIONS TO SCREEN OR PRINTER. MRKES
HRNDLING RND UHDERSTRNDING OF MACHINE CODE
PROGRRMMING EASIER. RLSO INCLUDED RRE THESE
PROGRflMS fiCCESSIBLE FROM ERSIC. REV. PRINT -
DOS - SCREEN DUMP - ENHflNCED SCREEN DUMP -
RE/NEW - RUTO REPERT - DISK flPPEND - REV.SCREEN
- DISPLRY. RVRILRELE FOR 3.0 ROMS RT LOCRTION
HEX $R090, FOR 4.0 ROMS RT HEX $9086 OR HEX
$R080. SPECIFY. MRNURL INCLUDED. WE RCCEPT VISfi
RHD MRSTER-CHftRGE. ORDER FOR 36 DRY FREE TRIRL.
DOES NOT LOWER USER MEMORY. R MUST FOR NEW OR
RDVRNCED PROGRRMMERS RLIKE!

4K ROM FOR 3.0 <*R006> $79.95 + $2 S&H

4K ROM FOR 4.0 <$A009)OR<$3000>..$79.95 + $2 S&H

ERSIC UTILITIES 4.0

THIS 4K ROM CONTAINS 19 C0MMRND3 FOR ERSIC
ROGRRMMING. INCLUDED RRE RUTO - RENUMBER -
DELETE _ find - flPPEND CTRPE) - DUMP - HELP -

TRRCE - STEP - OFF - REV. PRINT - D.O.S. -
SCREEN DUMP - ENHflNCED SCREEN DUMP - RE/NEW -
RUTO REPERT - flPPEND (DISK) - REV.SCREEN -
DISPLRY. MRNURL INCLUDED. THIS ROM IS LOCRTED
RT HEX $9008. THESE PROGRRMS DO NOT LOWER USER
fiVRILRBLE MEMORY, & WILL GREflTLY ENHflNCE YOUR
PROGRRMMING REILITV!

4K ROM IS *79.95 + *2 S&H

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

PLERSE SPECIFY WHICH ROM SET YOU HRVE.

SEND Si.00,

GET CATALOG

& $5.00 OFF

OF THE NEXT

PURCHASE!!!

COMPETITIVE

SOFTWARE
21650 Maple Glen Drive
Edwardsburg, MI 49112
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QUICK TRACE, COMPARE MEMORY, TRANSFER MEMORY, TRACE - STEP - OFF - REV. PRINT - D.O.S. 
RELOCATOR, WALK CODE, INTEGRATE MEJ10RY, VIDEO SCREEN DUMP - ENHANCED SCREEN DUMP - REI NE,I -
SCREEN DUMP TO PRINTER IN STANDARD OR EI1HRI1CED AUTO REPEAT - APPEND (DISK) - REV. SCREEN -
FORM, FILL J1EMORY , FAST TYPE CODE ENTRY , HEX TO DISPLAY. MANUAL INCLUDED. THIS ROM IS LOCATED 
DECIMAL AND RSCII CONVERSIONS & VISE VERSA! AT HEX $9000. THESE PROGRAJ1S DO NOT LO,IER USER 
MOST FUNCTIONS TO SCREEN OR PRINTER. MAKES AVAILABLE MEMORY, & WILL GREATLY EI·IHfiNCE YOUR 
HANDLING AND UNIlERSTANDINO OF MACHINE CODE PROGRAMMING ABILIW! 
PROGRAMMING EASIER. ALSO 111ClUDED ARE THESE 
PROGRAMS ACCESSIBLE FROM BASIC. REV. PRIIH - 4K ROM IS •••••••••••••• ••••••••• .$79.95 + $2 S&H 
DOS - SCREEI1 DUMP - ENHANCED SCREEN DUMP-
REINEW _ AUTO REPEAT - D I 51( APPEND - REV. SCREEN 2K ROM W/FI RST 10 COMMANDS IS •••• $39 . 95 + $2 S&H 
_ DISPLAY. AVAILABLE FOR 3.13 ROMS AT LOCATION 
HEX SA000 . FOR 4.0 ROMS AT HEX $9131313 OR HEX PLEASE SPECIFY WHICH ROM SET YOU HAVE. 

$A000. SPECIFY. MANUAL INCLUDED. WE ACCEPT 'IISR 1~::-~-"-T~=;:i=;::;:::;:;::::::;:::i1 
AND MASTER-CHARGE. ORDER FOR 313 DAY FREE TRIAL. 
DOES NOT LOWER USER MEMORY. R MUST FOR 11EW OR SEND $1. 0 0 , COMpO ETITIVE 
ADVANCED PROGRAMMERS ALIKE' GET CAT ALOG 

4K ROM FOR 3 .0 ( $A13813 ) •••••• • •••• $79.95 + $2 S&H ;F $f~O~~~ SOFTWARE 

MI49112 1~4:1(~R:O~M~F~O:R~4~. :0.(~$:A:0:8:0~) 0:R:.(~$:9:0:00:)~.~.~S~7:9~. 9:5~+~$:2.s:&:Hl..:p~u~R~C~H~A~S~E~!~.~' .~, JL_~r:~~~ Glen Drive 
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and whether it is a program or a data file. It gives

one final chance to abort unless everything is ok and

then it is off and running. 3) SCAN OTHER

BAND, 4) DIFFERENT DISK, and 5) EXIT PRO

GRAM are all obvious.

The program itself, while complex in details, is

straightforward in construction. It is divided into the

following sections:

400- 492 Program description and credits

500- 595 Description of all variables

600- 696 Start of Program — Initial choices

700- 865 Search for initiator blocks

1000-1055 Print summary table

1100-1165 Choices

1200-1415 Performs LOOK option

1500-1655 Retrieves the file

4000-4076 General subroutines

5000-5109 Disk operation subroutines

"REM*' " statements are used to show major divi

sions of the program while "REM @" indicates

descriptive statements within these major divisions. I

have used REM statements fairly liberally and these

should help in tracing through the details of the pro

gram. A pair of REM statements (line numbers 1410

and 4003) need a special comment: if you have a

machine language screen dump capability, you

should SYS to them here. I use a shifted "P" to ac

tivate the screen dump.

A couple of final comments: If you search tracks

in which there are no programs, you may get a disk

read error (22 READ ERROR 13,0). If this occurs,

simply type GOTO 1000 and you will be able to go

on without any problems. I hope this program is as

useful to you as it has been to me. I made it because

I really needed it. You may not need it often, but

when you do, the situation is likely to be desperate!
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TVPE flNV KEV TO CONTINUE

Figure 1. Track 19 Summary Table

A summary table such as this is made for each track scan

ned. The zeros in the IN column indicate the initial block

of a file. The 64 in the OUT column shows where a file ends.

GOT05

RECOVERED DISK SEQUENCES

SEQUENCE 1

TRRCK SECTOR

STRRT 17 0

PRESENT BLOCK 11 17 12

END 17 12

NUMBER OF BLOCKS 11

■: C-C0NT P-PfiUSE H-HfiLT S-SUMMfiRV)

TVPE FlNV KEV TO CONTINUE

Figure 2. Recovered Disk Sequence

As each file is traced, this table keeps track of what is hap

pening and summarizes the results.

GGT05 FIRST PflGE DRTR

TRRCK SECTOR

INITIRL BLOCK 17 @

BVTES

BLOCK POINTER 0&1 17 10

DECIMflL VRLUE

PRGRM STRRT 2*3 1025

4&5 1832

6&7 0

1ST LINK

1ST LINE tt

HEX VfiLUES

00

08

10

18

11 0R 01 04 03 04 00 00

99 35 00 21 04 01 00 99

22 93 11 11 11 3E 43 31

3D 9Ii 3D 11 3E 24 31 13

22 3R 80 O0 3D W4 @2 00

99 22 93 3E 53 30 3R 43

CHRRRCTER VRLUES:

@!DflS»BHQQQ>IlJJJQ>$lS":
" H >S0 : COPV DISK+ ": m11 >" e*BC@«M QS# " 34 > "

-"C' TO CONTINUE: +/- CHRNGE LINE SCRN

Figure 3. First Page Data Program File

A typical BASIC program looks this way. Note the follow
ing: PRGRM START = 1025; typical 1st LINK and LINE

# values; and identifiable features in the CHARACTER

VALUES. (Unfortunately, my dump program docs not

give reversed characters which would assist in identifying
BASIC tokens).
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GOTOS TRACl: 19 SUm'lAF:',' TABLE 
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0 0 t:1 I 19 1 (1 
1 19 11:1 I 19 11 .-, 19 11 I 19 12 "-.-, 19 12 I 19 1·" c' ._' 
4 19 1-' ~ I 19 14 
5 19 14 I 19 15 
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[1 (~ I 19 17 
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11 19 1 I 19 .-:. 

~ 

1-' 19 2 I 19 -, 
~ .., 

13 19 -, I 19 4 . .:. 
14 19 4 I 19 c ._' 
15 19 c I 19 6 " 
16 0 t1 I 64 13(1 
17 19 7 I 19 8 
1 ;:: 19 ,. 

0' I 19 9 
19 [1 (1 I 20 8 

T'T'F'E Atw KE'T' TO CDtHIHUE 
Figure 1. Track 19 Summary Table 
A summary table such as thi s is made for each track scan
ned. The zeros in the IN co lumn indicate the initial block 
of a file. The 64 in the OUT co lumn shows where a file ends. 

GOT05 

TF:ACl:: SECTOF~ 

:,:TAF:T 17 (1 

PI<:ESEtH BLOCK 11 17 12 

HUt 1~ ,. 12 

HUt·1BEF: OF BLOCK:,: 11 

0:: C- CotH P-F'AU:,:E H- HAL T S-:,:Ut'lt'IAF:',' ) 
T'r'PE Afl ',' I<E',' TO cO tH I HUE 

Figure 2. Recovered Di sk Sequence 
As each file is traced, this table keeps track of what is hap
pening and summarizes the results. 

GOT05 F I F::,:T PAGE DATA 

TF:ACK ~:ECT OF: 
IHITIAL BLOCK 17 (1 

B'T'TES 
BLOCK PO ItHEF: 0&1 17 1(1 

DECHIRL VAL UE 
PRGRt1 ~:TAF:T 2&~: 1 ~~125 
1ST LI t·lI< 4~(5 11:132 
l:,:T LIHE II 6.~~7 [1 

HE>=: ',/ALUES 
00 11 OR 01 04 (1~: 04 O~1 (1(1 
t18 :::9 _,c 

..:- ..... '''0 21 04 01 00 99 
1t1 ") ,":. 

~~ 9 3 11 11 11 3E 4" 31 
1-::' 
" 9D 9D 9D 11 3E 24 31 P ._' 

2[1 .-.. -. 3R 80 0(,1 3D [14 (12 0l~1 .:...,;.. 
·-:'0 99 --.. -, 9 :~: 3E c-, 3(1 ~:R 4·" .:... .... ~.::. ..... , .~ ._' 

CHRRACTEF: VALUE:,: : 

C!.JADHD@@~@! DA@_H-IC!G.!I~! ) I 1.J.J.J l~)$l S"; 11! :=DI:(!! 
_" -I ) SO ; COP'r· II ISK+ II ; _" :> H I1!$D(:I1!_uQS+ II I ( :~: 4 ) H 

··T ' TD CDtHHlUE: +/- CHAt·lGE LIt·lE ~:crlt·l 

Figure 3 . First Page Data Program File 
A typical BASIC program looks thi s way. Note the follow
ing: PRGRM START: 1025; typical 1st LINK and LINE 
# values; and identifiable features in the CHARACTER 
VALUES. (Unfortunately, my dump program docs not 
give reversed characters which would ass ist in identifying 
BASIC tokens). 
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DR. DALEY'S BEST Mailing List Is Now Better!

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

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

Several new features have been added:

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

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

BONUS—Auto repeat on all keys!

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

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

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

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

• More machine code routines to speed up processing.

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

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

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

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

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

extraneous material.

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

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

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

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

Charge to

your

MC/VISA

master charge
IHt INtfflBAHN CARD

DR. DALEY'S Software

425 Grove Avenue, Berrien Springs, MI 49103

Phone (616) 471-5514

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

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

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

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

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

• More machine code routines to speed up processing. 

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

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

This program will be available for a short time at th e introducto ry price of $159.95. It is 
available for the 32K PET and CBM 3000, 4000 and 8000 series com puters. You can order 
through your dealer or directly from us. We will accept VI SA or MASTERCARD or your check 
or money o rder. Overseas orders incl ude 10070 to cover shipping. 

Charge to 
your 

MC/ VISA 

master cha rge 
nl( IHUAS .. H_ C .. AD 

I 

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

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

BLOCK POINTER

PRGRM STRRT

1ST LINK

1ST LINE #

HEX VRLUES

00 : 14 0R

08 : 70 95

10 : SE E2

IS : 36 S3

20 : EC R2
2S : 4C D0

E

00

f C

02

86
64

i' ti

iTE
0& 1

2-?:3

4&5

6&7

70

Cfl

R2

7C

86
00

TRRCK

20

20

DECIMRL '

1
g

R2 07

no fe

00 SE

86 SI

S2 86
4C F8

367:

354

145

BD

R2

E3

CR

80

i' C

SECTOR

0

10

'RLUE
p

23

OR

03

86
60

20

CH8RRCTER VflLUES:

L~E@L~2 013 r. ill 3 IH _2Q« -2Q C rC-,, rCLO 0

"C TO CONTINUE: +/- CHRNGE LINE SCRN

Figure 4. First Page Data Machine Language

Program

This program was put into high memory starting at 28672.

Note the rather random CHARACTER VALUES, and

FIRST LINK and LINE values.

GOT05 FIRST PROE PRTR

TRRCK

INITIRL BLOCK 17

BVTES

BLOCK POINTER 0&1 17 11

PECIMRL VRLUE

2&3 21062

4&5 £0885

6*7 17749

SECTOR

1

PRGRM STfiRT

1ST LINK

1ST LINE #

HEX VRLUES
00

08

10

IS

20

11 0B 46 52 45 51 55 45

4E 43 59 20 42 59 20 52

52 0Ii 20 37 30 20 OD £0

38 20 0D 28 38 28 @B 46
52 45 51 0Ii 20 37 20 0B

52 52 0D 20 32 20 0U 53

CHRRRCTER VRLUES:

QKFREQUENCV EV RRM 78 M B M 8 MFFEQM 7 M
RRM 2 MSVCEM 5 MCMNTSM 24 MUSRGEM 1 MSIG

-"C-- TO CONTINUE: +/- CHRNGE LINE SCRN

Figure 5. First Page Data Sequential Data File

The easiest way to identify this type of file is to observe

the data items separated by "M"' in the CHARACTER

VALUES section. The "M" is the screen representation of
CHRS(13) and is in reverse field on the screen.

G0T05
FILE SUMMRRV

SEQ # BLOCKS

1 11

2 13

3 3

4 7

5 40

6 1

7 2

8 S

TVPE RNV KEV TO CONTINUE

Figure 6. File Summary

This table summarizes the completed scan results. The

START track and sector numbers are needed to use the

LOOK and RETRIEVE options.

STRRT

TR

17

17

16

16

16

14

14

14

SEC

0

1

0

1

6

12

14

FINISH

TR

17

16

16

16

14

14

14

13

SEC

12

28

4

£0

4

7

STRRT

PRESENT

END

NUMBER

RECOVERED DIS

SEQUENCE

BLOCK @

OF BLOCKS

K SEQUENCES

8

TRRCK

14

13

13

8

SECTOR

14

i1'

r

CC-CONT P-PRUSE H-HRLT S-SUMMFIRV)

DISK ERROR RT PROGRRM LINE 5821

ERROR MESSRGE: 22 PERU ERROR 13 , 0

REfiliV.

Figure 7. Recovered Disk Sequence

This is what you may sec if you try to recover files from a

part of the disk where no files have been written. Simply

type GOTO 1000 to continue.

0 GOTO400

5 PRINT"RUN":LIST500-525
10 INPUT"SAVE ON DRIVE #" ; A: A$="DIEK -,

-.FILE RCVRY" : IFAO0ANDAO1GOTO10

11 B$=STR$(A)+":"+A$:OPEN15,8,15,"S"+B$
-.CLOSE15:PRINTA$" SCRATCHED

12 SAVEB$,8:VERIFYB$,8:PRINTA$" SAVED -.
-.AND VERIFIED": END

400 REM

401 REM *

402 REM *

4 03 REM *

404 REM * BY DAVID CONE
4 05 REM *

427 REM * PUT DISK WITH LOST FILES

DISK FILE RETRIEVER

116 

(;OT05 F I F:ST F'RGE DATA 

TF:RCf( ~:ECTOR 

IHITIRL BLOCf( 2f' 0 
BIT'TES 

BLOCK PO HHEF: 

PF:GF:I'l ~:TART 
1 ~:T LI HI( 
1 :::T LI t~E # 
HEX ..... RLUES 

')0 14 OA 
0S 7(1 95 
1 E' 'o'E E2 
1'=' '-' 86 c'':' 

L · ... • 

2(1 BC R2 
--P:' .::.. .... 4C D0 

E'M 

28/;: 
4~~5 
6~~7 

00 7~3 

78 CA 
E1:" R2 
E:6 7C 
64 86 
72 E'0 

CHRF:RCTEF: '·.·'AlIJE~: : 

20 10 
DECIt1RL '· ... ALUE 

28672 
1954 
9149 

A'-} 
~ E17 BD 2::: 

DO F':' '-' R2 OA 
(113 8E E3 O~, 

::::6 :::1 CA 86 
:::2 86 '0'0 60 
4C Fe: -;o--} 

(~ 20 

T ..J1~0..c,.J #131 ::: "T __ T,.C"~" -Cij:----:1:;~:a \~~ • .J:~~ 

L 'l2ljtL - 2 O@ r. ,{,I 3 IH 2Q_ 2Q ( r[ ". " rCL C/ E' 

'"C / TO COt,HHlUE : +/ - CHAtK;E LIt'lE :::CRt-l 

Figure 4 . First Page Data Machine Language 
Program 

This program was put into high memory starting at 28672. 
Note the rather random CHARACTER VALUES , and 
FIRST LINK and LINE values. 

GOI05 FIRST PRGE DATA 

IHITIRL BLOCf( 
B'T'TE ~; 

TPACf< 
17 

SECTOR 
1 

BLOCI( F'O ItHEF: 08.1 17 11 
DECII1RL ..... ALUE 

PF:CWI'l :3TRRT 2.~::::: 21062 
1ST LHW 4 ,~5 2'21:::05 
1:::T LI t'lE # 6,S~7 17749 
HE>·: '·/FiLUES 

~~1(1 11 0<: 46 52 45 51 ~~ 

... ' ... ' 45 
(1::: 4E 4"' '-' 59 20 4-' " 59 213 ~-. 

~'" 1£1 ~ .-. 

E'It 20 -:' "7 36 2(1 £lII 2(1 ... to::. ~., 

IS 38 26 m, 2(' :;:8 20 E1I1 46 
2[1 ~-. 45 5 1 OIl 2(1 ':'.., 2(1 E'D --''::' ," 
28 ~ ,., 

~, ~ 
~ -. "_'e:. OIl 20 .:,.-~ 

~.~ 2~3 (111 ~-. ..... r.o:. 

CHAF:RCTEF: '·iALUE~: : 

Qf<FF:EC!UEtlC',' B'~ F:F:I'l 70 1'1 '0' 1'1 S l'lFF:EQI'l 7 1'1 
F:RI1 2 1'1~:""CEI1 5 r1CI·1tHSI·1 24 l'lU:o:AGEfo1 1 r1:310 

, c" TO COtnlt-lUE : +/- CHAH(;E LIt'lE ~:CAH 

Figure 5. First Page Data Sequential Data File 
The eas iest way to identify thi s type of file is to observe 
the data it ems separated by "M" in the CHARACTER 
VALUES sec tion . The " M" is the screen representation of 
CHRS( 13) and is in rcvcl"Sc field on the screen. 
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GOT05 
FILE SUI'lI'lAF:',' 

SEQ 1\ BLOCf( S ~:TRF:T FIt-H:3H 
IF: SEC TF: 

1 11 17 (1 17 
2 I ':' '-' 17 1 16 
:;: ,-. 16 (1 16 . .:. 
4 7 16 1 16 
~ 40 16 6 14 " 
6 1 14 2 14 
7 2 14 12 14 ., 8 14 '-' 14 1':' '-' 

T'r'PE Rt,l'r' I(E',' TO cOtH It~UE 
Figure 6 . File Summary 

SEC 
1'-' " ~ 

~, 

20 
4 

2(1 

2 
4 
7 

This table summarizes the completed scan results. The 
START track and sector numben are nceded to usc the 
LOOK and RETRIEVE options. 

F:ECO'· ... EF:ED D I ~:f( ::;:EQUEt'lCE:, 

~:EQUEt~CE t;' 

TF:AC:f< ::;ECT OR 

::;:TART 14 14 

F'F:ESEtH BLOCK ::: p '-' 7 

Et'm p '-' 7 

rlUI'1BER OF BLOCKS .-, 
o· 

(C-COIH P-PRU:,:E H-HAL T :o:-SUI'lI'lRF: ',') 

Ii j:O:K EF:POP RT F'F:OGF:AI'l LI HE 5021 

EF:F:OR l'lES:o:AGE: 22 F:ERD EF:F:OR I ':· 
'-' 

F.:EAD'r' . 
Figure 7. Recovered Disk Sequence 
This is what yOli may sec if you try to recover files from a 
part of the disk where no files have been written . Simply 
type GOTO 1000 to con tinue . 

o GOT0400 
5 PRINT "RUN" : LIST500 - 525 
10 INPUT "SAVE ON DRIVE ' "; A: A$="DISK , 

,FIL E RCVRY ": I FA<>0ANDA <> I GOTOI0 
11 B$=STR$(A)+": "+A$ : OPENI5 . 8.15 ."S"+B $: 

,CLOSEI5:PRINTA $" SCRATCHED 
12 SAVEB$ . 8 : VERIFYB$ . 8:PRINTA $" SAVED , 

, AND VERIFIED" : END 
400 REM ****************************** 
401 REM * 
402 REM * DISK FILE RETRIEVER 
403 RE~l * 
404 REM * BY DAVID CON E 
405 REI1 * 
425 REM *********************** ***** ** 
427 REM * PUT DISK WITH LOST FILES 
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429

431

433

435

437

439

441

443

445

447

450

452

454

456

458

470

472

474

476

478

480

482

484

486

488

490

492

500

501

502

503

504

505

506

507

508

509

510

511

512

513

514

515

516

517

5 24

530

531

532

533

534

535

536

537

538

539

540

575

576

577

578

579

580

581

582

583

584

585

* ANY IDENTIFIED FILE CAN BE

* COPIED ONTO DRIVE 0.

* USAGE: DRIVES:

REM * INTO DRIVE 1. THIS PROGRAM

REM * WILL THEN SEARCH FOR FILES

REH * IN TRACKS 17-1 & 19-35 AND

REM * RETURN THE START BLOCK, END

REM * BLOCK, AND NUMBER OF BLOCKS.

REM * THE FIRST 256 BYTES OF ANY

REM * FILE MAY BE EXAMINED TO

REM * ALLOW IDENTIFACATION.

REM

REM

REM

REM

REM

REM

REM

REM

REM

REH *

REM *

REM *

REH *

REM

REM

REM

REM

DRIVE 0: GOOD DISK

DRIVE 1: DAMAGED DISK

LOGICAL FILES:

1: WRITE FROM KEYBOARD

8: READ FROM DISK

9: WRITE TO DISK

15: DISK CONTROL

DISK CHANNEL: 2

DISK BUFFER: #2 (1900-19FF)

PROGRAM ENTRY POINTS

10 - SAVE & VERIFY PRGM

1000 - PRINT SUMMARY TABLE

REM * 1100 - CHOICES

REM ******************************

REM ** NUMERICAL VARIABLES

P{0)=0:REM PRESENT TRACK tt

P(1)=0:REM PRESENT SECTOR #

L(0)=0:REM TRACK LINK

L(1)=0:REM SECTOR LINK

SR=17: REM START TRACK (17 OR 19)

SP=00: REM END TRACK

SM=20: REM MAX # OF SCTRS IN TRACK

TR=SR: REM VARIABLE TRACK VALUE

:M=01: REM SEQUENCE #

MM=50: REM HAX # OF SEQUENCES

:N=00: REM # OF BLOCKS IN SEQ

PS=00: REM START OF BASIC

PL=00: REM 1ST LINK POINTER

PN=00: REM 1ST LINE #

ES=00: REM ERROR IN SECTOR

ET=00: REM ERROR IN TRACK

EJ>00: REM DISK ERROR IN LINE #

: : REM A,J,K GENERAL VARBLS

REM **

REM ** STRING VARIABLES

: :REH A$,Z? GENERAL VARIABLES

B$="" :REM CONT RUN VARIABLE

F$="" :REM NEW FILE NAME

T$="" :REM TYPE OF FILE CREATED

EN$="' :REM

EM$=" OK":REM

S$="

DISK ERROR #

DISK ERROR MESSAGE

:REM STRING UTILITY

H$="0123456789ABCDEF":REM HEX DGTS

ZG$=nfiGOTO5":REM STRING UTILITY

REH **

REM ** MATRIX VARIABLES

DIMD%(35,20,3):REM BLOCK POINTERS

REM " " 0,1 IN TRK & BLK PNTRS

REM " " 2,3OUT TRK & BLK PNTRS

REM " 20-BLOCK NUMBER

REM 35- TRACK NUMBER

DIMS%(MM,4):REM SEQUENCE DATA

REM 0,1 START TRACK & BLOCK

REM 2 NUMBER OF BLOCKS

REM 3,4 END TRACK & BLOCK

Programs for Commodore's PET®

Present this ad from COMPUTE! ond receive £2 off your purchase

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

• PROFESSIONAL TOOLS
• Business Researcher (16k) S50
• RNAVO Navigator (16k) $30 C8k) S25
• Education Pack (High School) 515

• DISK BOWLING SYSTEM
• Leaguebowi-24 (Disk 02k) S145
• Archivebowl (for above) $40
• Leaguebowl-12 (Coss. 16k) $40
• Tournamentbowl (Coss. 8k) $30

HOME (j OFFICE
• Deluxe Address (16k)$40

• Home Address $25
• Grocery Man $ 15

GAMES b SIMULATIONS

Inventory. .

5hopper ...
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$20

$20

$15

• Fur Trapper $15

• High 5eas $15
• Mansion! $15
• Museum! $15
• Pentagon! $15
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UNDERSTANDING YOUR PET/CBM

Volume I: Basic Programming

New 248-page book includes all the former TIS workbooks

except "PET Graphics." Provides information for bolh ROMs and

a comprehensive index. Only S14.95.

Also (rom TIS

WB-3 PET Graphics $4 95

Software products on cassette or floppy disk with complete instruction

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

SW-1 MAIL B mailing list system

SW-2 CHECKBOOK record

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

SW-4 MEDIT create and maintain date 'lies

SVV-5 CALENDAR appointments, meetings at-a-glance

TIS

P.O. Box 921. Dept. C

Los Alamos. NM 87544
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531 
532 
533 
534 
535 
536 
537 
538 
539 
540 
575 
576 
577 
578 
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REM * INTO DRIVE 1. THI S PROGRAl1 
REf,1 * WILL THEN SEARCH FOR FILES 
REl1 * IN TRACKS 17-1 & 19-35 AND 
REM * RETURN THE START BLOCK, END 
REM * BLOCK , AND NUMBER OF BLOCKS . 
REM * THE FIRST 256 BYTES OF ANY 
REM * FILE f1AY BE EXAfUNED TO 
REf1 * ALL OI~ IDENTIFACATION . 
REM * ANY IDENTIFIED FILE CAN BE 
REH * COPIED ONTO DRIVE 0. 
REM ****************************** 
REI1 * USAGE: DRIVES: 
REM * DRIVE 0 : GOOD DI SK 
REM * DRIVE 1: DAMAGED DISK 
RE~1 * LOGICAL FILES: 
RE~1 * 1: ImITE FROM KEYBOARD 
REM * 8: READ FROl1 DI SK 
REf.! * 9: vlRITE TO DISK 
REf.! * 15: DISK CONTROL 
REf.! * DI SK CHANNEL: 2 
REM * DISK BUFFER : #2 (1900 -1 9FF) 
REM ****************************** 
REM * PROGRAM ENTRY POINTS 
REM * 10 - SAVE & VER I FY PRGI1 
REI1 * 1000 - PRINT SUm1ARY TABLE 
REf.! * 11 00 - CHOICES 
REM ****************************** 
RE~1 ** NUMERICAL VARIABLES 
P(0);0:REM PRESENT TRACK # 
P( 1) ;0:REI1 PRESENT SECTOR # 
L(0);0:REM TRACK LINK 
L(1);0 : REl1 SECTOR LINK 
SR; 17: REf,1 START TRACK (17 OR 19) 
SP;00: REI,1 END TRACK 
SI1; 20: REI,1 MAX # OF SCTRS IN TRACK 
TR; SR: REM VARIABLE TRACK VALUE 
: M;01 : REM SEQUENCE I 
MH;50 : REl1 MAX I OF SEQUENCES 
:N; 00 : REM' OF BLOCKS I N SEQ 
PS;00: REM START OF BASIC 
PL;00: REl1 1ST LINK POINTER 
PN;00: REM 1ST LINE # 
ES;00 : REB ERROR IN SECTOR 
ET;00: 
EL; 00: 

REM ** 

RE~I 

REf.! 
REM 

ERROR I N TRACK 
DISK ERROR I N LI NE I 

A,J , K GEf.lE RAL VARBLS 

RE~l ** STRING VARIABLES 
: REM A$ , Z$ GENERAL VARIABLES 

B$; "" : REM CONT RUN VARIABLE 
F$; "" : RE~l NEW FILE NAHE 
T$;"" : RE~l TYPE OF FILE CREATED 
EN$;" 00" : REM DISK ERROR # 
EM$; " OK ": REM DISK ERROR MESSAGE 
S$;" ",,,,,,," :REM STRING UTILITY 
H$; "0123456789ABCDEF ": REM HEX DGTS 
ZG$;"fiGOT05":REM STRING UTILITY 
REf1 * * 
REM ** MATRIX VARIABLES 
DIMD%(35,20 , 3) : REl1 BLOCK POINTERS 

REM 0 ,1 IN TRK & BLK PNTRS 
REf1 • 2 , 30UT TRK & BLK PNTRS 
REM 20- BLOCK NUMBER 
REM 35 - - - TRACK NUMBER 

DIMS%(MH , 4 ) : RE~1 SEQUENCE DATA 
REM 0,1 START TRACK & BLOCK 
REM 2 NUl1BER OF BLOCKS 
REM 3 , 4 END TRACK & BLOCK 
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Progroms for Commodore's PET® 
Present this ad from COMPUTE! and receive ~2 off your purchase 

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

• PROFESSIONAL TOOLS 
• Ousiness Researcher . . ...... (16k) S50 
• RNAV,J Navigator. . ... ....... (16k) $30 (8k) S25 
• Education Pock (High School) ................... SiS 

• DISK BOWLING SYSTEM 
• Leoguebowl-24 . 
• Archivebowl . 
• leaguebowl- 12 . 
• T ournamentbowl . 

• HOME & OFFICE 

, ... . (Disk J 2k) 
...... (for above) 

. (Coss. 16k) 
, , ,(Coss, 8k) 

11~5 
140 
140 
lao 

• Deluxe Address ( 16'~) S40 • Inventory . . .. S20 
• Home Address . . . S25 • Shopper . . . S 20 
• Grocery Mort . . ... SiS • Dinner's On!. . .... SiS 

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

. , , . 115 , , , , , 115 , , 115 
• Fur Trapper. 
• High Seas . 

Send for free catalog! 

.s:=/# HAR~r ~; 2~1~ILEY LP" livermore. CA 94550 
(415) 455·91 JQ 

.115 ,115 

Dealer~ , Leuerhead Inquiries Invited. PhotOCOpies 01 th.s ad are NOT valid caupon$. One 
coupon pel purcho~ . This coupon may be redeemed for lace value plus 1S' for handling 
if It was received Irom customer upon purcho~ of one of the above programs. Offer void 
where restricted by low. 

UNDERSTANDING YOUR PET/ CBM 
Volume I: Basic Programming 

Money Back Guarantee 

~--Oealer Inquiries Welcome 
dealer 

New 248-page book includes aU th e former TIS workbooks 
el(cepl ··PET Graph ics." Provides inlormatlon lor both ROM s and 
8 comprehens ive index. Only $14.95. 

Also Irom TIS 

WB-3 PET GraphiCS s~ 95 

Sollware products on cassel!e or floppy diSk w. th complete Instr uction 
manual Each S2.! 95 (cassett e). S29 95 (diskette) 

TIS 

SWot "tAil B ma,hng list system 
SW·2 CtfECKBOOK lecord 
SW-3 ACCOUNTS Io. oop track 01 who owes you now iIlucn 
$ \\ _J MEDIT Creil te and malnl aln aate Mes 
5\'.'-5 CALENDAR appointments. meetings iIl-a-glance 

P.O. Box 921. Dept. C 
Los Alamos, NM 87544 

Add 52 (55 lorelgn orders) 
.hlpping and handling 

P(t 1",(1 c m.! 3fe uadel11a' ~ s at Corn"'Odl)'t/ UU'io,nC5S M"Chlnes 

117 



118 COMPUTE! March, 1981. Issue 1O.

590 REM ** 672

595 OPEN15,8,15:EL=595:GOSUB5100

600 REH ** PAGE I/INTRODUCTION,TRACKS 674

605 OPEN1,0:PRINTZG$:PRINTTAB(9) "iHrDISK

-. RECOVERY PROGRAM 676

610 PRINT"iH PUT DISK FOR RECOVERY IN -i

-i rDRIVEr rl 678

615 PRINT "W* HIT ANY KEY WHEN xDISKr -« 680

iIS IN PLACE.

620 PRINT"* (DISK WILL THEN BE -. 682

-^INITIALIZED) ":GOSUB4000

625 PRINT#15,"II":EL=625:GOSUB5100 684

630 PRINT"** START: TRACK x.17? (DOWN) i

-nOR X.19r (UP)? x.l7r«rn;:INPUT#l, 686

iSR:PRINT

635 IFSRO17ANDSR<>19THENPRINT"TTTT": 688
-.GOTO630

640 PRINTTAB{7)"*END SEARCH AT TRACK: 690

««£"; :INPUT#1,SP:PRINT

645 IFSR=17THENIFSP<1ORSP>16THENPRINT"TT 692
-.T":GOTO640 694

650 IFSR=19THENIFSP<20ORSP>35THENPRINT"T 696
-.TT":GOTO640 700

655 CLOSE1:FORJ=0TO1000:NEXT 705

660 REM ** PAGE 2/DESCRIPTION

662 POKE59468,14:PRINTZG$:PRINT"*TRACKS" 710

-.SR"TO"SP"WILL NOW BE SEARCHED FOR 715

664 PRINT"h***FILES. THE INITIAL AND -i 720

-.ENDING BLOCKS 725

666 PRINT"AND THE LENGTH OF EACH i

-.RECOVERED FILE 730

668 PRINT"ARE RECORDED. (TRACK -. 735

-.SUMMARIES ARE 740

670 PRINT"ALSO DISPLAYED). 745

PRINT"*1HIS SEARCH CAN RUN COMTINUOU

-.SLY, BE

PRINT"HALTED AFTER EACH OPERATION,

-i HAVE A

PRINT"PAUSE AFTER EACH OPERATION,

-. OR BE ENDED

PRINT"WITH A JUMP TO THE SUMMARY.

PRINT"** ^YPE x£r FOR CONTINUOUS

-> RUNNING

PRINT" TYPE £Hr FOR HALT IN -.

^OPERATION

PRINT" 2YPE ji£r FOR PAUSES IN -i

-.OPERATION

PRINT" TYPE r£r TO ESCAPE TO -.

-.SUMMARY

PRINT"**QPERATIONAL MODE MAY BE -.

-.CHANGED DURING

PRINT"THE SEARCH BY TYPING THE -i

-.ABOVE COMMANDS AT ANY TIME.

GOSUB4000:B$=A$

PRINTZGS:POKE594 68,12:TR=SR:M=1

OPEN8,8,2,"#2":EL=695:GOSUB5100

REM ** FIND INITIATOR BLOCKS

P(0)=TR:GOSUB5010:REM @ GET NUMBER -.

-.OF BLOCKS IN TRACK TR

FORK=0TOSM:P(1)=K:REM @ SEARCH TRK

:IFD% (P(0),P(1),2) O0GOTO735

:GOSUB5020:REM @ GET LNKS/OUT PTRS

:IFL(0)=0THEND%(P(0),P(l),2)=6 4:

-.GOTO735 :REM @ END OF FILE FOUND

:GOSUB5040:REM @ IN PTRS TO NXT BLK

NEXT

GOSUB4060:REM @ TRK TABLE

REM ** FOLLOW LINKS FOR EACH START

I

E

PET/CBM* IEEE-488 TO PARALLEL PRINTERS

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

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

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

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

Fully assembled and attractively enclosed. Connected

with, and powered by, the printer using the 6' data

cable. Independently addressable as Device# 4 to 30.

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

selectable PET-TO-ASCII code conversion. No software

drivers required — Uses BASIC 488 commands instead.

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

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

Specify printer model plus PET model and ROM level

LemData Products (301) 730-3257

P.O. Box 1080, Columbia, Md. 21044
-PET/CBM are trademarks of Commodore Business Machines
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590 RE~I ** 
595 OPEN15 , 8,15:EL=595:GOSUB5100 
600 REM ** PAGE l / INTRODUCTION,TRACKS 
605 OPEN1,0:PRINTZG$:PRINTTAB(9) "t t.r.DISK 

- ~ RECOVERY PROGRAM 
610 PRINT"tt PUT DISK FOR RECOVERY IN ~ 

~ .r.DRIVEf .r.1 
615 PRINT"ttt HIT ANY KEY WHEN .r.DISKf ~ 

~IS IN PLACE. 
620 PRINT"t (DISK WILL THEN BE ~ 

~INITIALI ZED) ":GOSUB4000 
625 PRINT#15,"I1":EL=625:GOSUB5100 
630 PRINT"tt START: TRACK .r.17f (DOliN) ~ 

~OR .r.19f (UP)? .r.17f~~.r.";:INPUT#l, 
~SR:PRINT 

635 IFSR 0 17 ANDSR019THENPRINT" TT TT" : 
~GOT0630 

640 PRINTTAB(7) "tEND SEARCH AT TRACK: 
~ ~~~~.r." ; : INPUT#l, SP: PRINT 

645 IFSR=17THENIFSP <1 0RSP>16THENPRINT "11 
~1": GOT0640 

650 IFSR=19THENIFSP<200RSP>35 THENPRI NT "1 
~11":GOT0640 

655 CLOSE1:FORJ=0T01000:NEXT 
660 RE~1 ** PAGE 2/DESCRIPTION 
662 POKE59468 ,1 4:PRINTZG$:PRINT"tIRACKS" 

~SR"TO"SP"WILL NOI'i BE SEARCHED FOR 
664 PRINT"htttFILES . IHE INITIAL AND ~ 

~ENDING BLOCKS 
666 PRINT " AND THE LENGTH OF EACH ~ 

~RECOVERED FILE 
668 PRINT"ARE RECORDED . (IRACK ~ 

~SUMMARIES ARE 
670 PRINT "ALSO DISPLAYED) . 

672 PRINT "tIHIS SEARCH CAN RUN CONTINUOU 
...,SLY, BE 

674 PRINT"HALTED AFTER EACH OPERA1'ION , 
~ HAVE A 

676 PRINT"PAUSE AFTER EACH OPERATION , 
~ OR BE ENDED 

678 PRINT "I'iITH A JUMP TO THE SUM1-1ARY. 
680 PRINT"tt IYPE .r.Cr FOR CON1' I NUOUS 

~ RUNNING 
682 PRINT" IYPE WI' FOR HALT I N ~ 

~OPERATION 

684 PRINT " IYPE LEI' FOR PAU SES IN ~ 
~OPERATION 

686 PRINT" IYPE LSI' TO ESCAPE TO ~ 
~SUmIARY 

688 PRINT "ttQPERATIONAL MODE 1·IAY BE ~ 
~CH ANGED DURING 

690 PRINT "TH E SEARCH BY TYPI NG THE ~ 
~ABOVE COMMANDS AT ANY TIHE . 

692 GOSUB4000 : B$=A$ 
694 PR I NTZG$:POKE59468 ,12:TR= SR :M=1 
696 OPEN8 , 8 ,2," #2 ": EL=695 :GOS UB 51 00 
700 REM ** FIND INITIATOR BLOCKS 
705 P(0)=TR:GOS UB5010 : REM @ GET NUMBER ~ 

~OF BLOCKS IN TRACK TR 
71 0 FORK=0TOSM:P(1)=K:REM @ SEARCH TRK 
71 5 : IFD% (P (0) ,P (1) ,2) 00GOT0735 
720 :GOSUB5020 : REM @ GET LNKS/OUT PTRS 
725 : IFL(0)=0THEND%(P(0) , P( l ) , 2 )=64 : 

~GOT0735 : REM @ END OF FILE FOUND 
730 : GOSUB5040:REM @ IN PTRS TO NXT BLK 
735 NEXT 
740 GOSUB4060:REM @ TRK TABLE 
745 REM ** FOLLOW LINKS FOR EACH START 

P 
I 
E 

PET/CBM* IEEE-488 TO PARALLEL PRINTERS 

P 
I 

• 
c 

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

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

IDS "Paper Tigers", Anadex, "MI PLOT" by Watanabe, etc. 

* * * * * * * * * * * * 
Fully assembled and att r actively enClosed. Connected 

with, and powered by, the printer using the 6' data 

cable. Independent l y addressable as Device# 4 t o 30. 

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

selectable PET-TO-ASCII code conver sion. No softwar e 

drivers r equired 

* * * * 
Uses BAS IC 488 commands instead. 

* * * * * * * * 
ORDER TODAY -- ONLY $ 119 .95 ( +$5 S&H) (Md. Res. +TAX) 

Specify printer model plus PET model and ROM level 

LEMDATA PRODUCTS 
P,O, Box 1080, 

(301) 730-3257 
COLUMBIA, MD, 21044 

*P ET/CBM are trademarks of Commodore Bus iness Machines 

E 
II 
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750 P(0)=TR

755 FORK=0TOSM:P(1)=K:N=1

760 :IFD%(P(0),P(1),0)<>0GOTO835

765 *:S%(M,0)=P(0):S%(M,1)=P{1)

770 :GOSUB4010:REM @ PRINT DISPLAY

775 :PRINT"?"TAB(14)S$N,S$P{0),S$P(l)

780 :GOSUB5020:REM @ GET LINKS

7 85 :IFL(0)=0THEND%(P(0),P(l),2)=64:

-.GOTO805

790 :GOSUB5040:REM @ IN PTRS TO LNK BLK

795 :P(0)=L(0):P(l)=L(l):N^N+l

800 :GOTO775

805 :REM @ CLOSE END OF LNK SEQUENCE

810 :S%(H,2)=N:S%(M,3)=P(0)

815 :S%(M,4)=P(1)

820 :GOSUB4020:REM @ COMPLETE DISPLAY

825 :IFB$="S"THENK=SM

830 :M=M+1:P(0)=TR:REM @ RESETS

835 NEXT

840 IFB$="S"GOTO1000

845 TR=TR-1:IFSR=19THENTR=TR+2:REM @ GO

-.ON TO NEXT TRACK

85 0 REM g TEST FOR END TRACK

855 IFSR=17ANDTR<SPGOTO1000

860 IFSR=19ANDTR>SPGOTO1000

865 GOTO700

1000 REM ** PRINT OUT SUMMARY

1005 K=0:B$="H"

1010 PRINTZG$;:PRINTTAB(11)"

-.SUMMARY"

1015 PRINT'^xSEQ #","BLOCKS",

n" FINISH

1020 PRINT,,"TR SEC","TR SEC"

1025 FORJ=1+15*KTO15+15*K

1030 :IFJ>M-1THENJ=15+15*K:GOTO1045

1035 :GOSUB4040:REM @ FORMAT NUMBERS

1040 :PRINT" "Jf" "S%(J,2),A$,Z$

1045 NEXT

1050 K=K+1:PRINT"|":GOSUB4O30

1055 IFJ<MGOTO1010

1100 REM ** CHOICES

1105 PRINTZG$: PRINT"WxCHOICESr :

XLfOOK: FIRST 240 BYTES

1110 PRINTTAB(12)"^iSrUMMARY REVIEW

1115 PRINTTAB(12)"^rRfETRIEVE A FILE

1120 PRINTTAB (12)

1125 PRINTTABU2)

START

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

TNW-2000

TNW-1000 Serial Interface: $129
t channel Output o^

TNW-2000 Serial Interface: $229

TNW-232D Dual Serial Interface: $369
1 ■ hannc S mpul snu output y'us RS-23? conifol lines

TNW-1 03 Telephone Modem: $389

PLUS MO51 popuHl compul

disks piiotti's eic

TNW
COKl'OK \l\O\

Autoanswer ault ha! Use.vnDAA

PTERM: ft program lhal tuns youi PET mloa terminal

(Use *iih TNW-200f1, TNW-232D.OF TNW 103)

SWAP: Anows storage 01 up to 8 programs m PET

menwy at once Run tfiem in any order

PAN: ■■ pophisticateU etcct'onic mail program

■ use with TNW-103)

Write or call (or Information loday:

TNW Corporation

3351 Hancock Street

San Diego CA 92110

(714) 225-1040

SCAN OTHER BAND

DIFFERENT DISK

1130 PRINTTAB{12)">rEfXIT PROGRAM
1135 GOSUB4000:IFA$="L"GOTO1200

1140 IFA$=

1145 IFA$=

1150 IFA$=

1155 IFA$=

1160 IFA?=

S"GOTO1000

R"GOTO1500

B"THENCLOSE8:GOTO600

A"THENGOSUB405 0:RUN400

E"THENGOSUB405D:PRIHTZG$:END

1165 GOTO1135

1200 REM ** GET 1ST PAGE OF FILE DATA

1205 INPUTHWINPUT TRACK, SECTOR";J,K

1210 IFJ>35ORJ<1GOTO1100

1215 P(0)=J:GOSUB5010:IFK<0ORK>SMGOTO110

-.0

1220 P(1)=K:GOSUB5020:REM @ LNKS L(0) -i

-.L(l)
1225 A=2:GOSUB5070:REM @ READ NEXT -.

-.BYTES (SET BP)

1230 GOSUB5050:PS=A:REM @ START BASIC

1235 GOSUB5050:PL=A:REM @ 1ST PROG LINK

1240 GOSUB5050:PN=A:REM @ 1ST LINE #

1245 A=2:GOSUB5070:REM @ GET STRING

...being yc complcal

catalogue of pcriphciill!

a.jilable lor your PET

(\ Skylcs

g Electric

m- Works

Skyles Electric Works
231 E South Whisman Road

Mountain View. CA 94041
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750 P(0);TR 
755 FORK;0TOSM:P(1);K:N;1 
760 : IFD% (P (0) , P (1) ,0) <> 0GOT0835 
765 ':S%(M,0);P(0) :S %(~l ,l ) ; P(l) 
770 :GOSUB4010:REM @ PRINT DISPLAY 
775 :PRINT"T"TAB(14)S$N, S$P(0) , S$P(l) 
780 : GOSUB5020:REM @ GET LINKS 
785 :IFL(0);0THEND%(P(0),P(1) , 2);64 : 

,GOT0805 
790 : GOSUB5040:REM @ IN PTRS TO LNK BLK 
79 5 :P(0);L(0) :P (l) ;L(l ) :N; N+ l 
800 : GOT0775 
805 : REM @ CLOSE END OF LNK SEQUENCE 
81 0 : S% (M,2);N:S% (M , 3 );P( 0) 
815 : S%(M ,4 ) ;P (1) 
820 : GOSUB4020:REM @ COMPLETE DISPLAY 
825 : IFB$; "S"THENK;SM 
830 : M; M+l : P(0);TR:REM @ RESETS 
835 NEXT 
840 IFB$;" S"GOT01000 

COMPUTE! 

845 TR;TR-l :IFSR;1 9THENTR;TR+2 : RE~1 @ GO , 
,ON TO NEXT TRACK 

850 RE~l @ TEST FOR END TRACK 
855 IFSR;17ANDTR( SPGOT01 000 
860 IFSR;19ANDTR >SPGOT01 000 
865 GOT0700 
1000 RE~l * * PRINT OUT SUHHARY 
1005 K;0:B$; "H" 
1010 PRINTZG$ ; :PRINTTAB(l1) "t.r.FILE , 

, SUM!~I\RY " 
1015 PRINT"..r..r.SEQ #" , "BLOCKS "," START .. 

," FINISH 
1 020 PRINT "" TR SEC "," TR SEC " 
1025 FORJ;1+15*KT015+15*K 
1030 :IFJ >M-ITHENJ;15+15*K : GOT01045 
1035 :GOSUB4040 :REM @ FORMAT NUMBERS 
1040 : PRINT" "J," "SI (J , 2),A$,Z$ 
1 045 NEXT 
1050 K; K+l:PRINT "t":GOSUB4030 
1055 IFJ ( MGOT01010 
1100 REM ** CHOICES 
1105 PRINTZG$: PRINT"ttt.r.CHOICESi': 

, .r.Li'OOK : FIRST 240 BYTES 
111 0 PRINTTAB(12) "t.r.Si'u!~!4ARY REVIE~I 
1115 PRINTTAB(12) "t.r.Rr ETR IEVE A FILE 
11 20 PRINTTI\B(12) "t.r.Br SCAN OTHER BAND 
1125 PRINTTAB(12) "t.r."r DIFFERENT DISK 
113 0 PRINTTAB (12) "hErXIT PROGRAM 
1135 GOSUB4000 :I FI\$;" L"GOT01200 
1140 IFA$;" S"GOT01000 
11 45 IFA$;"R"GOT0150 0 
11 50 IFA$;"B "THENCLOSE8:GOT0600 
11 55 IFA$ ="""THENGOSUB4050:RUN400 
1160 IFA$= "E"TH ENGOSUB 405D:PRINTZG$ : END 
116 5 GOT01135 
1200 REM ** GET 1ST PAGE OF FILE DATA 
1205 INPUT"tttINPUT TRACK , SECTOR";J , K 
1210 IFJ >350RJ ( lGOTOl100 
1215 P(0);J : GOSUB50 1 0 : IFK ( 00RK >SMGOTOl10 

,0 
1220 P(1) =K:GOSUB5020:REM @ LNKS L(0) , 

,L (1) 
1225 A=2:GOSUB5070:REM @ READ NEXT, 

,BYTES (SET BP) 
1230 GOSUB5050:PS=A : REM @ START BASIC 
123 5 GOSUB5050:PL=A:REM @ 1ST PROG LINK 
1 240 GOSUB5050:PN=A:REM @ 1ST LI NE # 
1245 A=2:GOSUB5070 : REM @ GET STRING 

119 

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 
;> ".w"" s. ""'-" ,1"0 oU'w t t>'uS RSZ32 COn!rot t nes 

TNW-103 Telephone Modem: $389 
"uto an:,,, ,·, aut (l,11 Use·" ,,, OAA 

SOFTW'A RE PTER M: ", ,}fog''),"" t"dt IUI'lS ~ OUI PET mtoa telmmal 
rUse '". In TNW 2000. TNW232Qo. TNW 103) 

SWAP: ;" IO " S strJolag<! 01 up to B ptoglams In PET 
PLUS Most popu',u comouh.:'S meTrol) at once Run them ,n any order 
0'5 115 P"1l1t!IS e tc PAN : A soP",s t,c dtetl ctCCllon,c malt p.ogram 

'us!;' ~. Ih IN\\, 103) 

Wrlle or ca ll lor Inlormatlon today: 

•. . b., lng ~"compl.,., 
C"U ' 0!l u~ o f p""ph." ·,,I, 

auUabl., 10. you . PET 

Skyles Electric Works 
231 E South Whisman Road 
Mountain View. CA 9404 1 

TNW Corporat ion 
3351 Ha "coc k Street 
S,,, Diego CA 92110 

(714) 225-1040 
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1250 ZS="" 1580
1255 FORJ=0TO250

1260 :GET#8,A$:GOSUB5060:Z$=Z$+A$ 15 85

1265 NEXT

1270 Z$=CHR$(L(0))+CHR$(L(l))+Z$ 1590

1275 PRINTZG$TAB(12)"xFIRST PAGE DATA": 1595

-.REM @ PRINT DATA 1600

1280 PRINT,,"^xTRACK","SECTOR

1285 PRINT"INITIAL BLOCK",P{0),P(1) 1605

1290 PRINTTAB(15)"xBYTES 1610

1295 PRINT-BLOCK POINTER"TAB(16)"0&1",

-■L(0) ,L(1) 1615

1300 PRINTTAB(20)"xDECIMAL VALUE

1305 PRINT"PRGRM START"TAB(16)"2&3"TAB(2 1620

--3)PS 1625

1310 PRINT"1ST LINK"TAB(16)"4&5"TAB(23)P 1630

->L 1635

1315 PRINT"1ST LINE #"TAB{16)"6&7"TAB(23 1640

-OPN 1645

1320 PRINT"xHEX VALUES 1650

1325 FORJ=0TO5

1330 :A=8*J:GOSUB5080:PRINT" "A$" : "; 1655

1335 :FORK=0TO7

134G ::A=ASC(MID$(Z$,8*J+K+1,1)) 4000

1345 ::GOSUB5080:PRINTA$" "; 4001

1350 :NEXT:PRINT 4002

1355 NEXT 4003

1360 PRINT'^xCHARACTER VALUES:^"
1365 K=0 4005

1370 FORJ=1TO80 4009

1375 :A=ASC(MID$(Z$,J+80*K,1) ) 4 010

1380 :GOSUB5090

1385 NEXT 4011

1390 PRINT"^ 'C TO CONTINUE: +/- -.

-.CHANGE LINE SCAN" 4012

1395 GOSUB4000:IFA$="C"GOTO1100 4013

1400 IFA$="+"ANDK<2THENPRINT"TTTT";:
->K=K+1:GOTO1370 4014

1405 IFA$="-"ANDK>0THENPRINTnTTTTn;: 4020
iK=K-l:GOTO1370 4021

1410 GOTO1395 4022

1500 REM ** RETRIEVE A FILE 4023

1505 INPUT'^WSTARTING TRACK, SECTOR";J,
-■K 4024

1510 IFJ>35ORJ<1GOTO1100 4030

1515 P(0)=J:P(1)=K:GOSUB5010:IFK<0ORK>SM 4031
-.GOTO1100

1520 PRINTZG$SPC(10)"xFILE RETRIVAL 4040

1525 PRINT"WRETRIEVING THE FILE -i 4041
-.STARTING AT:"

1530 PRINTTAB(3)"TRACK i"P(0)"r"TAB(20)"
-.SECTOR x"P(D 4042

1535 PRINT'^NAME FOR RETRIEVED FI<W"TTL
-.E:": INPUT" ";F$ 4043

1540 PRINT'^IS THIS A xPfROGRAM OR A , 4050
-■XSfEQUENTIAL FILE" 4051

1545 GOSUB4000:IFA$="P"THENT$="PRG":
-.PRINT" xPROGRAM":GOTO1560 4060

1550 IFA$="S"THENT$="SEQ":PRINT" -. 4061
->£SEQUENTIAL":GOTO1560

1555 GOTO1545 4062

1560 PRINTOUT GOOD DISK WITH SUFFICIEN
-.T BLOCKS IN DRIVE £0 4063

1565 PRINT'^INITIALIZE? (Y/N)":GOSUB4000 4064
1570 IFA$="Y"THENPRINTU5, "10 " : EL=1535 : 4065

--GOSUB5100

1575 GOSUB4030 4066

PRINT"i>xIS EVERYTHING OKf? TYPE -.
VC TO GOi

PRINT" ^(ANY OTHER LETTER WILL -i

-.ABORT) f " : GOSUB40 00

IFA$O"C"GOTO1100

REM ** RETRIEVE PROGRAM

OPEN9,8,4,"0:"+F$+","+T$+",WRITE":

-,EL=1600:GOSUB5100

EL=1555:GOSUB5100

PRINT"COPYING TRACK:"P(0)TAB{21)"SE

-.CTOR:"P(1)

GOSUB5020:P(0)=L{0) :P(1)=L(1) :

-.REM @ GET LINKS

A=255:IFP(0)=0THENA=P(1)

FORJ=2TOA

:PRINT#15,"M-R";CHR$(J);CHR$(19)

:GET#15,A$:GOSUB5060

:PRINT#9,A$;

NEXT:EL=1570

IFP(0)O0GOTO1610:REM @ GET NEXT -.

-.BLOCK

CLOSE9:PRINT"^xFILE RECOVERED^":

-.GOSUB4030 :GOTO1100

REM ** GET AND HOLD

FORA=0TO10:GETA$:NEXT

GETAS:IFA$=""GOTO4002

REM @ SCREEN DUMP:IFA$="P"THENGOSUB
-.'SCREEN DUMP'

A=VAL(A$)

RETURN

REM ** PRINT DISPLAY OF RECOVERED -.

-.SEQUENCES

PRINTZG$:PRINTTAB(7) "^RECOVERED -.
-.DISK SEQUENCES

PRINTTAB(12)"^SEQUENCE"M

PRINT,,"^TRACK","SECTOR":

-.ART", ,S%{M,0) ,S% (M,1)

PRINT'^PRESENT BLOCK":RETURN

REM ** BOTTOM OF DISPLAY

PRINT"^xEND",,S%{M,3),S%(M,4)

PRINTHNUMBER OF BLOCKS ", S% (M, 2 )
PRINT "^ (C-CONT P-PAUSE H-HALT

-.S-SUMMARY)

GOSUB4070:RETURN

REM ** TYPE ANY KEY

PRINTTAB(7) "TYPE ANY KEY TO -.

--CONTINUE" :GOSUB4000 .-RETURN
REM ** FORMAT NUMBERS

A$="x"+RIGHT$(STR${S%(J,0)),
-.2)+"^ "+RIGHT$(STR$(S%(J,1) ) ,

Z$=RIGHT$(STR$(S%{J,3)),2)+"
-."+RIGHTS(STR$(S%(J,4) ) ,2)

RETURN

REM ** CLOSE FILES

PRINT#15,"B-P,2,0":CLOSE8:CLOSE15:
-.RETURN

REM ** PRINT TRACK SUMMARY TABLE

PRINTZG$:PRINTTAB{8) "TRACK -,
-'XIITR"rSUMMARY TABLE

PRINT"SEC 1 TR xINr SC 1 TR
-i xOUTr SC

FORJ=0TOSM:PRINTJ;:FORK=0TO3
PRINTTAB(5+9*K)D%(P{0),J,K);

NEXT:PRINT:PRINT"T"TAB(4) SPC(14
-<"1":NEXT

GOSUB4070:RETURN
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1 250 
1 255 
1 260 
1 265 
1 270 
1 275 

1280 
1285 
1290 
1295 

1300 
1305 

1 31 0 

131 5 

1320 
1325 
13 30 
1335 
1340 
1345 
1350 
1355 
1 360 
1365 
1370 
1375 
1 380 
1 385 
1390 

1395 
1400 

1 405 

1 410 
1500 
1 505 

151 0 
1515 

1 520 
1 525 

1530 

1535 

1540 

1 545 

1550 

1555 
1560 

1565 
1 570 

1575 

COMPUTEt 

Z$= " " 
FORJ =0T0250 
:GET#8 , A$:GOSUB5060 : Z$=Z$+A$ 
NEXT 
Z$=CHR$(L(0»+CHR$(L( 1 »+Z$ 
PRINTZG$TAB(12) "LF IRST PAGE DATA " : 
~REM @ PRINT DATA 

PRINT ,, "tLTRACK ", "SECTOR 
PRI NT " INITIAL BLOCK ", P(0) , P( 1 ) 
PRINTTAB(15) "LBYTES 
PRI NT"BLOCK POINTER"TAB(16) "0&1 ", 
~L (0) , L ( 1 ) 

PR I NTTAB (20) "LDECHIAL VALUE 
PRINT "PRGRH START"TAB( 1 6) "2&3 "TAB(2 
~3) PS 

PRINT " lST LINK" TAB(16) "4&5 "TAB(23)P 
~L 

PRINT"lST LINE #"TAB(16) "6&7"TAB(23 
~)PN 

PRINT "LHEX VALUES 
FORJ=0T05 
:A=8 *J : GOSUB5080:PR I NT " "A$ " 
: FORK =0T07 
::A=ASC(HID$(Z$ , 8*J+K+l , 1» 
: : GOSUB5080 : PRINTA$" " ; 
:NEXT:PRINT 
NEXT 
PRINT"tLCHARACTER VALUES:t" 
K=0 
FORJ=lT080 
: A=ASC(MID$(Z$ , J+80*K , 1» 
: GOSUB5090 
NEX T 
PRINT"t ' C ' TO CONTINUE : +/ - ~ 
~CHANGE LINE SCAN" 

GOSUB4000 : IFA$="C "GOTOl 100 
IFA$="+ "ANDK <2THENPRINT " TTTT " ; : 
~K=K+l :GOT01370 

IFA$=" -"ANDK>0 THENPRI NT" TTT T";: 
~K=K-l :GOT01370 

GOT01395 

" . , 

RE~I ** RETRIEVE A FILE 
INPUT "tttSTARTING TRACK , SECTOR " ;J , 
~K 

.IFJ >350RJ <lGOTOl100 
P(0)=J : P(1) =K: GOSUB50 1 0 : IFK <00RK >SM 
~GOT01100 

PRINTZG$SPC(10) "LFILE RETRIVAL 
PRINT "ttRETRIEVING THE FILE ~ 
~STARTING AT: " 

PRINTTAB(3) "TRACK L "P(0)"r"TAB(20)" 
~SECTOR L "P(l) 

PRINT "tNMIE FOR RETRIEVED FHtt"TTL 
, E:": INPUT '1 ";PS 

PRINT"tIS THIS A LPi'ROGRAH OR A ~ 
' LSrEQUENTI AL FILE " 

GOSUB4000:IFA$="P "THENT$="PRG " : 
,PRINT" LPROGRAM" : GOT01560 

IFA$= " S "THENT$="SEQ":PRINT" , 
'LSEQUENTIAL" : GOT01560 

GOT01545 
PRINT"tpUT GOOD DISK IVITH SUFFICIEN 
,T BLOCKS IN DRIVE L0 

PRINT"tINITIALIZE? (Y/N)":GOSUB4000 
IFA$= "Y"THENPRINT#15 , "I0" : EL=1535: 

,GOSUB5 1 00 
GOSUB4030 

1580 

1 585 

1 590 
1595 
1600 

1 605 
1 610 

1 615 

1 620 
1 625 
1 630 
1635 
1 640 
1645 
1650 

1 655 

4000 
4001 
4002 
4003 

4005 
4009 
4010 

4011 

4012 
4013 

4014 
4020 
4021 
4022 
4023 

4024 
4030 
4031 

4040 
4041 

4042 

4043 
4050 
405 1 

4060 
4061 

4062 

4063 
4064 
4065 

4066 
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PRINT "tLIS EVERYTHING OKr? TYPE ' 
..., ' c ' TO GO ! 

PRINT" t(ANY OTHER LETTER WI LL , 
, ABORT) t": GOSUB4000 

IFA$<> "C"GOTOl1 00 
REM ** RETRIEVE PROGRAM 
OPEN9 , 8,4 ," 0 : "+F$+" , "+T$+ ",WRITE" : 

, EL=1600 : GOSUB5100 
EL=1 555:GOSUB5100 
PRINT"COPYING TRACK : "P(0 ) TAB(21)"SE 

, CTOR : "P (1) 
GOSUB5020:p(0)=L(0) :P(l) =L(l): 

, REM @ GET LINKS 
A=255:IFP(0)=0THENA=P(1 ) 
FORJ=2TOA 
:PRI NT#15 , "H- R" ;CHR$(J) ;CHR$( 1 9) 
: GET#15,A$ : GOSUB5060 
: PRINT#9,A$; 
NEXT:EL= 1570 
IFP(0) <> 0GOT01610 : REM @ GET NEXT , 

, BLOCK 
CLOSE9 : PR I NT "tLF I LE RECOVEREDt": 

, GOSUB4030 : GOTOl 100 
RE~l ** GET AND HOLD 
FORA=0T01 0:GETA$ : NEXT 
GETA$ : IFA$ = ""GOT04002 
REf! @ SCREEN DUMP:IFA$="£ "THENGOSUB 
~ ' SCREEN DUMP ' 

A=VAL (A$) 
RETURN 
REH ** PRINT DISPLAY OF RECOVERED ' 

,SEQUENCES 
PRINTZG$ : PRINTTAB(7) "tRECOVERED , 

,DISK SEQUENCES 
PRINTTAB(12) "tSEQUENCE "H 
PRINT , ,"tTRACK "," SECTOR": PRINT"tLST 

, ART" " S%(H , 0) , S%(M , 1) 
PRINT"tPRESENT BLOCK " :RETURN 
REM ** BOTTOM OF DI SPLAY 
PRINT "tLEND" " S%(M , 3) , S%(H , 4) 
PRINT "tNUMBER OF BLOCKS", S% (M , 2) 
PR I NT"tt (C- CONT P- PAUSE H-HALT 
,S- SUMMARY) 

GOSUB4070:RETURN 
RE~I ** TYPE ANY KEY--
PRINTTAB(7) "TYPE ANY KEY TO ' 

,CONTINUE" : GOSUB4000:RETURN 
RE~l ** FOR~IAT NUMBERS 
A$= "L"+RIGHT$(STR$(S%(J,0» , 

, 2)+ " "+RIGHT$ ( STR$( S%(J ,l», 
.,2)+ "[ 

Z$=RIGHT$(STR$(S% (J,3» , 2)+" 
,"+RIGHT$(STR$(S%(J , 4» , 2) 

RETURN 

~ 

REM ** CLOSE FILES 
PRINT#15,"B-P , 2 , 0" : CLOSE 8 : CLOSE15 : 

,RETURN 
RE~I ** PRINT TRACK SUMMARY TABLE 
PRINTZG$ : PRINTTAB(8) "TRACK ~ 
~L " TR"rSUMMARY TABLE 

PRINT"SEC 1. TR LINr SC 1. TR , 
,LOUTr SC 

FORJ=0TOSH:PRINTJ; : FORK= 0T03 
PRINTTAB(5+9*K ) D%(P(0) ,J, K) ; 
NEXT:PRINT:PRINT"T"TAB(4) "1." SPC(14) 

...,"lll : NEXT 
GOSUB4070:RETURN 
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4070 REM ** PAUSE/STOP CONTROL

4071 GETA$:IFA$="HttORA$="C"ORA$=nPt1ORA$=

-.nSnTHENB$=A$

4072 IFB$="H"THENGOSUB4030:RETURN

4073 IFB$="P"THENFORJ=0TO5000:NEXT

4074 GETA$:IFA$=nP"THENGOSUB4003:RETURN

4075 IFA$=nH"ORA$="CnORA$="S"THENB$=A$

4 076 RETURN

5010 REM ** NUMBER OF BLOCKS IN TRACK

5011 SM=16:IFP(0)<31THENSM=17

5012 IFP(0)<25THENSH-19

5013 IFP(0)<18THENSM=20

5014 RETURN

5020 REM ** GET LNKS— P ( 0 ) P (1) IN:

-iL(0)L(l)OUT~OUT PTRS SET

5021 PRINT#15,"U1:";2;1;P(0);P(1)

5022 EL=5021:GOSUB5100

5023 FORJ=0TO1:REM @ GET LINKS

5024 :PRINT#15,"M-R";CHR$(J);CHR$(19)

5026 :GET#15,A$:GOSUB5060

5028 :L(J)=ASC(A$):D%(P(0),P{1),

-.J+2)=L(J)

5030 NEXT:A=2:GOSUB5070:RETURN

5040 :REM ** IN POINTERS FOR LINK BLOCK

5041 :FORJ=0TO1

5042 ::D%(L(0),L(1),J)=P(J)

5043 :NEXT:RETURN

5050 REM ** GET DEC VALUE-2 BYTES

5051 GET#8,A$:GOSUB5060:REM @ LO

5052 A=ASC(A$)

5053 GET#8,A$:GOSUB5060:REM @ HI

5054 A=ASC(A$)*256+A:RETURN

5060 REM ** WHEN A$=""

5061 IFA$=""THENA$=CHR$(0)

5062 RETURN

5070 REM ** SET B-P

5071 PRINT#15,"B-P,2,";A

5072 EL=5071:GOSUB5100:RETURN

5080 REM ** DEOHEX

5 0 81 A$=MID$(H$,1+(240ANDA)/16,1)+MID$(H

-i$,l+(15ANDA) ,1) :GOSUB5060:RETURN

5090 REM ** ASC > CHARACTERS

5091 IFA<32THENPRINT"ji"CHRS(A+64) "r " ; :

-.RETURN

5 092 IFA=34ORA=9 8THENPRINTCHR$(34)CHR$(3

->4)CHR$(20) ; :RETURN

5093 IFA<128GOTO5095

5094 IFA<160THENPRINT"r"CHR?(A+32)"r";:

-.RETURN

5095 PRINTCHR$(A);:RETURN

5100 REM ** CHECK DISK ERROR

5101 INPUT#15,EN$,EM$,ET,ES:IFEN$="00"TH

iENRETURN

5102 PRINT"W.LDISK ERRORr AT PROGRAM -i

-.LINE "EL

5105 PRINTHERROR MESSAGE: "EN$" "EM$,

--ET", "ES

5107 IFEN$="22"GOTO1000

5109 END

READY. ©

MOR€ SOFTUJflR€ TOO15

FROM HCS FOR VOUR 8K

by Joy Bolokrishnon

PET

HESEDIT: change 22 lines of data by merely over

typing and insert, delete, and even duplicate lines-

all at once! Scroll forwards or backwards by any

amount — it's also easy to edit files 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. ONLY $12.95

6502 ASSEMBLER PACKAGE: HESBAL, a full-featured

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

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

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

variable symbol sizes, pseudo-opcodes, over 25 error

messages and more than 70 pages of documentation.

ONLY $23.95

HESLISTER: formats multi-statement line BASIC

programs, shows logic structure (disk reqd.) $9.95

GUARANTEED to load or replaced FREE

Order from your dealer or direct from us

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

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

Human engineered Software

3748 ingleiuood Blvd. Room 11

Los Rngeles, California 90066

24 HOURS - (213) 398-7259 4^

Dealer inquiries welcomed

CBM/PET Computers & Such!
itures for Mar/Apr 81:

Reconditioned SSLECTRlCs

11" carriage $ UU9
15" carriage $ 549

15" carr.h/d.PKT i/f $1295

Micro Software Systems

Bi liboard lor SO32 $ 39

Bi Ilboard for 2001 $ 29

Cursor Magazine (on tape,

speci fy i ssues. Wn t e

for catalog) 10/SU.95
Cable, PET-IEEE S 37

Cable, IEEE-IEEE S 47

Modem . terminal software! 279

NEC Spinvriter #5530 $2695
Xymec typewn t er/pri nl f

Centronics 737, PET i/f

Epson MX-80, PET i/f

Watanabe MIPLOT

Uncrasher (for

Free casset t e <i

$2i99

$ 899
$ 599

$1U9

$ 15
with l6/32k CUM

CALL KOK CURRENT

PRICES ON CBM/PET

EQU IPMENT

CONNECT PET/CBM TO PRINTER] Simply plug into the interface
and use your PET/CBM computer with popular "standard"
printers, or adii a video monitor for a second display. All
interfaces are assembled, tested, and warantecd. No software

i s requi red.

TU-65C Use NEC. Centronics, Xymcc, or other industry
standard parallel printers. Works with disk, other IEEE

devices attached. £129.95
TU-65K U*c RS-232 (serial) printers, like Heathkit H-U.

300 id 4800 bau<l (please specify rale desired) .

Includes power puck. $79.95
TLJ-PVE Connect your Video Monilor lo PET/CBM for second

display. Our unique contact extensions leave lhe user

port available for connection of other accessories.

$39-95 INOT for 80)6/32)

ESCOH Interfaces:

SEI.KCTR1C to PET/CHM 5649
SELECTR1C lo Apple. Atari, TRS-80: Parallel S549
3ELECTR1C to APl.l<-. Atari. TRS-80: RS-237- Serial $579
MT5T-1/O to Parallel *"■'
Cables extra. S20 lo $90. Installation $100

Virginia Micro Systems

14415 Jefle

Wuodhridge. Virgini

Highway

22191 (703> 491-6502

V1SA/MC, VA ti%

Faclory auth

sales » service

MWF 12-B.Sa 9-3
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4~7~ 

4~71 

4072 
4073 
4074 
4075 
4076 
5010 
5011 
5012 
5013 
5014 
5020 

5021 
5022 
5023 
5024 
5026 
5028 

5~3~ 
5040 
5~41 
5~42 
5~43 
5050 
5051 
5052 
5053 
5054 
5060 
5061 
5062 
5070 
5071 
5072 
5080 
5081 

5090 
5091 

5092 

5093 
5094 

5095 
5100 
5101 

5102 

5105 

5107 
5109 

READY. 

REM ** PAUSE/STOP CONTROL 
GETA$:IFA$="H"ORA$="C"ORA$="P"ORA$= 

,"S"THENB$=A$ 
IFB$="H"THENGOSUB4030:RETURN 
IFB$="P"THENFORJ=0T05000:NEXT 
GETA$:IFA$="£"THENGOSUB4003:RETURN 
IFA$="H"ORA$="C"ORA$="S"THENB$=A$ 
RETURN 
REM ** NUMBER OF BLOCKS IN TRACK 
SM=16:IFP(0) <31THENSM=17 
IFP(0) <25THENSM=19 
IFP(0) <1 8THENSM=20 
RETURN 
REM ** GET LNKS--P(0)P (1)IN: 

,L(0)L(1 )OUT--OUT PTRS SET 
PRINT#15,"U1:",2,1,P(0) ,P(l) 
EL=5021:GOSUB5100 
FORJ=0T01:REM @ GET LINKS 
: PRINT#15,"M-R",CHR$(J ) ,CHR$(19) 
:GET#15,A$ :GOSUB5060 
:L (J) =ASC(A$) :D% (P(0) ,P(l), 
,J+2)=L (J) 

NEXT:A=2:GOSUB5070:RETURN 
:REM ** IN PO I NTERS FOR LINK BLOCK 
: FORJ=0T01 
: :D%( L(0) ,L (l) ,J)=P(J) 
:NEXT:RETURN 
REM ** GET DEC VALUE-2 BYTES 
GET#8,A$:GOSUB5060:REM @ LO 
A=ASC(A$) 
GET#8,A$:GOSUB5060:REM @ HI 
A=ASC(A$)*256+A:RETURN 
REM ** WHEN A$="" 
IFA$=""THENA$=CHR$(0) 
RETURN 
REM ** SET B-P 
PRINT#lS,"B-P,2,";A 
EL=5071:GOSUB5100:RETURN 
REM ** DEC>HEX 
A$=MID$(H$,l+(240ANDA) / 16,l)+MID$(H 

,$,l+(15ANDA) ,I) :GOSUB5060:RETURN 
REM ** ASC > CHARACTERS 
IFA<32THENPRINT"L"CHR$(A+64) "f",: 

,RETURN 
IFA=340RA=98THENPRINTCHR$(34)CHR$(3 

,4)CHR$(20),:RETURN 
IFA<128GOT05095 
IFA<160TH ENPRINT "L"CHR $(A+32) "f",: 

,RETURN 
PRINTCHR$(A),:RETURN 
REM ** CHECK DISK ERROR 
I NPUT#15 ,EN$ ,EM $,ET,ES:IFEN $="00"TH 

,ENRETURN 
PRINT"VVLDISK ERRORf AT PROGRAM , 

-,LINE "EL 
PRINT"VERROR MESSAGE: "EN$" "EM$, 

-,ET","ES 
IFEN$="22"GOT01000 
END 

MORE SOFIWRRE TOOLS 
FROM HES FOR YOUR 8K 

by Jay Balakrishnan 

PET~g --- -
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 fil es bigger than your 
memory. Why code a program to maintain each fil e? 
Use HESED IT fo r mailing lists, notes or prepare 
assembler source fo r HESBAl. All keys repeat . FAST
written in BASIC and assembler. ONLY $12.95 

6502 ASSEMBLER PACKAGE: HESBAL. a full-featured 
assembler with over 1200 bytes free (8K ) & HESEDIT; 
for less than $25' HESBAL is THE best 8K assemble r 
available : it uses on ly 1 tape or disk , yet includes 
variab le symbol sizes, pseudo-opcodes, over 25 error 
messages and more than 70 pages of doc umentation . 

ONLY $23 .95 

HESLISTER: formats multi-statement line BASIC 
programs, shows logic structure (disk reqd .) $9.95 

GUARANTEED to load or replaced FREE 
Order from your dealer or direct from us 
Plus $1.50 Postage (our doc. is heavy!) 
Disk - Ad d $3 • Calif Res. - 6% Sales Tax 
Oepl C 3 Human Engineered Software I k 5 3748 inglewood Blvd. Room 11 

Los Angeles, California 90066 

24 HOURS - (213) 398-7259 1 ..... -
..;;. Dealer inquiries welcomed ~ 

~ 

CBM/ PET Computers & Such! 
r "at u r es r o r Ma r / Apr 81: 

lI e condl t lon "d SEtECT lllCs 
I I" c;!r r i ag" $ " 9 
I S " corr l llg " $ 5 ' 9 
I S" e~lf r , h /d , P f.T I n $ 1295 

Mic r o So f t ... IH e SyS lems 
IH llboll r d fo .. 8032 $ 39 
Bill b oll rd fo .. 200 1 $ 29 

Cur so r "'-' gazine ( on tll p e . 
sp ec ify is s ue s . Wr it " 
f o r c a l al og) 10/$'L95 

Cll ble , l' ET - I EEE $ 37 
C.'1 b l" , IEEE _ IEEE $ ' 7 
Mod e m , te r minal so f t ... ll r e$ 279 
NEC Spl n ... rlt er 15530 $2695 
Xyme c t yp " ..... l l e r / pri n t e r $2'99 
Ce nl ron iC$ 7 3 7 . PET I / f $ 8 99 
Epson MX _80 . P ET i/ f $ 599 
Wllla nob " MI l'LOT $ 111;9 
Un c r ll s h er (f o r n c '" 200 1 ) $ 15 
f r e e ca sse tle tl ri v " ... l lh 16 / 3 2k CIlM 

CAL I. FOil CUII RENT 
PI! ICES ON Cfl MIPET 

EQU IPME NT 

----------------------------------------------------------
CONNECT P ET/CIlM TO l'HI NTE\!: S i mply pl UR I nt o I he I nl e rf llee 
a n d use your l'ET/CKM COmputH ... 111> p opula.. " s ta ndard" 
p rlnl e r s , or o d d ;! v i d e o mo ni l o r f or a $e cond di s play. All 
In te rf ll c e S ~ re assembl e d , t" s led , a n d "'"ron t eed . No s o f t ... ar e 
Is r equir e d . 

TU-65C Us e NEC . Cenl ronics , Xymec , or o l h er I nduSlry 
s t"nd"rd p a r a llc:l pr i n t e r s ..... ork s ... i t h d isk , o t he r IEEE 
d evi c e s altached . $1 29 .95 

Tu - 6 5 1' Us c HS- 2 32 15<:r I 1l1 ) print e r s , l i k e He a lhklt H- I ' . 
3 00 10 '800 bllud ( p lell s e s pe c ify r " l e de s] r " d). 
Include s I' 0 ... e r I," ck. $79 . 9 5 

TU- I'VE Co nne CI you r Vi d eo Mo ni t o r 10 PET/CIl M f o r s e eond 
d isplay . Ou r u niqu e c onlll CI ex t e n s ion s lea v e t h e ~ s er 
por I availllbl e [ o r con n e c ti o n o f o t l>" r aCCeS SDTle s . 
S3 9 . 95 ( NOT for 6 01 6/ 3 2 ) 

ESCON inl e rf a ce s : 
SE LECTIlI C t o PET /C II M 5 6 ' 9 
SEI. ECTIl IC to App l e , Al ll ri. T II S-80 : Pllra l l el 55'9 
SELECTIlIC t o Appl e , At ar i, TII S-80 : HS- 2JZ Se rl !l l $5 79 
,," ST_ I/O t o Parolle l U 25 
Ca b l es exlr" , $20 t o $90 . In Slllll " tlon $ 100 

Virginia Micro Systems 
14415 Je fl .... on Oa" is Hi!lh .... ·.y 

Woodb.ld!l ~. Virg inia 22191 (03) 491 - 6502 

VISA / Me , VA .,,; 
Fa c t o ry aUlh 
sale s a s " Tv ice 
M\ro'F 12_8 , 511 9-3 
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Get Fireworks From
Your PET

DUNGEON OF DEATH CODE NAME: CIPHER

TREK-X

TREK-X Command the Enterprise as you

scour the quadrant for enemy warships.

This package not only has superb graph

ics, but also includes programming for

optional sound effects. A one-player

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

$7.95.

DUNGEON OF DEATH Battle evil

demons, cast magic spells, and accumu

late great wealth as you search for the

Holy Grail. You'll have to descend into

the Dungeon of Death and grope through

the suffocating darkness. If you survive,

glory and treasure are yours. For the PET

8K. Order No. 0064P $7.95.

ARCADE I

ARCADE I This package combines an ex-

citing outdoor sport with one of

America's most popular indoor sports:

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

After you and a friend have spent several

hours maneuvering your kites across the

screen of your PET, you'll know why!

• Pinball —By far the finest use of the

PET's exceptional graphics capabilities

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

to boot.

Requires an 8K PET. Order No. 0074P

S7.95.

Instant Software

CODENAMEiCIPHER

Enjoy that same feeling of intrigue and

discovery with the Code Name: Cipher

package. Included are:

• Memory Game —Would you like to

match your memory against the com

puter's? You can with the Memory Game.

•Codemaster — One player types in a

word, phrase, or sentence, and the PET

translates that message into a crypto

gram. The other player must break the

code and solve the cryptogram in the

shortest time possible.

•Deceitful Mindmaster — This isn't your

ordinary Mastermind-type game. You

must guess the five letters in the hidden

code word.

■Code Breaker-Cracking this code

won't be as easy as cracking walnuts.

You'll need to flex your mental muscles

to win this game.

If you want a mental challenge, then

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

PET. Order No. 0112P. $7.95.

'A trademark of Commodore Business Machines

PETERBOROUGH, N.H. 03458

603-924-7296
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~.~ 
Get· Fireworks From 
¥;/*Your PET· !~~ 
o 

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

DUNGEON OF DEATH 

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

ARCADE I 
ARCADE I This package combines an ex
c i ting o utdoo r spor t with one of 
America's most popular indoor sports: 
-Kite Fight -It 's a national sport in India. 
After you and a friend have spent several 
hours maneuvering your kites across the 
screen of your PET, you'l l know why! 
-Pinball - By far the finest use of the 
PET's exceptional graphics capabili t ies 
we've ever seen, and a heck of a lot of fu n 
to boot. 
Requires an 8K PET. Order No. 0074P 
$7.95. 

Insbnt SoftwareM 

CODE NAME: CIPHER 

CODE NAME:CIPHER 
Enjoy that same fee ling of intrigue and 

discovery wi th the Code Name: Cipher 
package. Included are: 
-Memory Game- Wou ld you like to 
match your memory against the com· 
puter's? You can with the Memory Game. 
-Codemasler - One player types in a 
word, phrase, or sentence, and the PET 
translates that message in to a crypto· 
gram. The other player must break the 
code and solve the cryp togram in the 
shortes t time possible. 
-Deceitful Mindmaster - This isn't your 
ordi nary Mastermind·type game. You 
must guess the five letters in the hidden 
code word. 
-Code Breaker- Cracking this code 
won't be as easy as cracking walnuts. 
You'll need to flex your mental muscles 
to w in this game. 

If you want a mental cha llenge, then 
Code Name: Cipher is for you. For the 8K 
PET. Order No. 0112P. $7.95. 

• A trademark of Commodore Bus iness Machines 

PETERBOROUGH, N. H. 03458 
603-924-7296 
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Captivate Yourself.

SANTA PARAVIA AND FIUMACCIO

Become the ruler of a medieval city-state

as you struggle to create a kingdom. Up

to six players can compete to see who

will become the King or Queen first. This

program requires a PET 16K. Order No.

0175P.S9.95.

CHIMERA

CHIMERA If you think the legendary

Chimera was hard to handle, wait until

you try the Chimera package. Included

are:

• Reflex-Round and round the little

white ball rolls. Only fast reflexes can

guide it into the center of the maze.

• Dragon —You'll have to shoot down

those pesky, fire-breathing dragons with

your cannon. If you succeed your castle

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

your fire insurance company. For one

player.

• Dungeon —A very punctual guard

comes down to the dungeon every day to

torture you. This means that you have on

ly thirty seconds to dig your way under

the castle to freedom. For one player.

• Dragon Hunt-You must go lorth and

slay a fire-breathing dragon. The only

thing that will protect you from the

flames is your shield, if you know when to

use it. For one player.

• Dropoff-You must make your oppo

nent's men "dropoff" the board by mov

ing and firing your own men. For one or

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

PET DEMO I

PET DEMO I You can give yourself, your

family, and your friends hours of fun and

excitement with this gem of a package.

•Slot Machine-You won't be able to

resist the enticing messages from this

computerized one-armed bandit.

• Chase-You must find the black piece

as you search through the ever-changing

maze.

• Flying Pheasant-Try to shoot the fly

ing pheasant on the wing.

• Sitting Ducks - Try to get your archer to

shoot as many ducks as possible for a

high score.

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

Boxcars as you roll the dice and try to

make your point.

• Gran Prix 2001-Drivers with experi

ence ranging from novice to professional

will enjoy this multi-leveled race game.

• Fox and Hounds-It's you against the

computer as your four hounds try to cap

ture the computer's fox.

For true excitement, you'll need a PET

8K. Order No. 0035P $7.95.

TO ORDER

SEE YOUR LOCAL

INSTANT SOFTWARE

DEALER
OR

Toil-Free

1-800-258-5473

Instant Software

Santa Paravia

and Fiumaccio

The most captivating

* and engrossing pro-

J gram ever made for
the PET'

It is the dawn of the 15th Century;

you rule a tiny Italian city-state. Your

goal: The Crown!

Up to six players can compete as

rulers of neighboring cities. You con

trol the grain harvest, feed your serfs,

set tax rates, dispense justice and in

vest in public works.

The future of your realm will de

pend on your decisions. If they are

wise, your city-state will grow and

you will acquire loftier titles. If your

rule is incompetent, your people will

starve and you may be invaded by

your neighbors.

How will you rule your kingdom?

Will you be an enlightened leader—or

an unscrupulous despot? Only you

can answer that question—with San

ta Paravia and Fiumaccio.

DOW JONES

DOW JONES Up to six pV.yers can enjoy

this exciting stock market game. You can

buy and sell stock in response to chang

ing market conditions. Get a taste of

what playing the market is all about. Re

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

$7.95.

We Guarantee It!

n

s
I

Prices subject to change without notice.

A trademark of Commodore Business Machines

PETERBOROUGH, N.H. 03458

603-924-7296

Guarantee <>

OUR PROGRAMS ARE GUARANTEED

Tt) HI QUALITY PRODUCTS. 1l: NOT

COMPLETELY SATISFIED YOU MAY

RETURN THE PROGRAM WITHIN 60
DAYS. ACRHMI OR RII'LACI Ml NT

WILL HI WILLINGLY CIVIN FOR

ANY RLASON.
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Captivate Yourself. 
Santa Paravia 

and Fiumaccio 

SANTA PARAVIA AND FIUMACCIO 
Become the ruler of a medieval city· state 

CHIMERA 
CHIMERA If you think the legendary 
Chi mera was hard to handle, wait until 
you try the Chimera package. Included 
are: 
-Reflex-Round and round the little 
white bal l rolls . On ly fast reflexes can 
guide it into the center of the maze. 
-Dragon - You'll have to shoot down 
those pesky, fire·breat hi ng dragons wit h 
your cannon . If you succeed your castle 
will be sa le, if not it will mean a call to 
your f ire insurance company. For one 
player. 
-Dungeon - A very punc tu al guard 
comes down to the dungeon every day to 
torture you. Th is means that you have on· 
Iy thi rty seconds to dig your way under 
the castle to freedom. For one player. 
-Dragon Hunt -You must go forth and 
slay a fire·breathing dragon. The only 
thing that wi ll protect you from the 
flames is your shield, if you know when to 
use it. For one player. 
-Dropoff - You must make your oppo· 
nent's men "dropoff" the board by mov· 
ing and firing your own men. For one or 
two players. Order No. 0110P. S9.95. 

TO ORDER 

as you struggle to create a kingdom. Up 
to six players can compete to see who 
wi ll become the King or Queen first. This 
program requires a PET 16K. Order No. 
01 75P.S9.95. 

PET DEMO I 
PET DEMO I You can give yourself, your 
fami ly, and your friends hours of fun and 
excitement wit h this gem of a package. 
-Slot Machine - You won't be able to 
resis t the enticing messages from th is 
computerized one·armed bandit. 
-Chase - You must find the black piece 
as you search through the ever·changing 
maze. 
'Flying Pheasant - Try to shoot the fly· 
ing pheasan t on the wing. 
-Sitting Ducks - Try to get your archer to 
shoot as many ducks as possible for a 
high score. 
-Craps - tt's Snake Eyes, Little Joe, or 
Boxcars as you roll the dice and try to 
make your poin t . 
-Gran Prix 2001 - Drivers with experi
ence ranging from novice to professional 
wi ll enjoy this mult i·leveled race game. 
-Fox and Hounds- It's you against the 
computer as your four hounds try to cap· 
ture the computer's fox . 
For true excitement, you 'll need a PET 
BK. Order No. 0035P S7.95. 

.." tPt ,pro 
SEE YOUR LOCAL 

OR Toll-Free INSTANT SOFTWARE 
DEALER 1-800-258-5473 

Instant SoftwareM 

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

It is the dawn of the 15th Century; 
you ru le a tiny Italian city-s tate. Your 
goal: The Crown! 

Up to six players can compete as 
rulers of neighbori ng cities. You can
lrol lhe grain harvest, feed your se rf ~, 
set tax ra tes, dispense justice and in
vest in publi c works. 

The future of your realm will de· 
pend on your decisions. If they are 
wise, your city-state wi ll grow and 
you will acqui re loft ier tilies. If your 
rule is incompetent, your people wi ll 
starve and you may be invaded by 
your neighbors. 

How wil l you rule your kingdom? 
Will you be an enlightened leader-or 
an unscrupulous despot? Only you 
can answer that quest ion-with San· 
ta Paravia a nd Fi umaccio. 

DOW JONE$ 
DOW JONES Up to six p:.lyers can enjoy 
th is exciting stock market game. You can 
buy and sell stock in response to chang· 
ing market conditions. Get a taste of 
what playing the market is all about. Re· 
quires a PET wit h 8K. Order No. 0026P 
S7.95. 

Pr ices subject to c hange w ithout notice. 

• A trademark of Commodore Business Machines 

PETERBOROUGH, N.H. 03458 
603-924-7296 
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Pet Exec

Hello

Gordon Campbell
Toronto, Canada

When you turn on your Pet, what

do you do next? I found that there

was a standard set of commands,

which went along with the par

ticular diskette being used. For ex

ample, for program development,

the commands I use are:

POKE 59468, 14 (set upper and

lower case)

POKE 59458, 62 (this may damage

YOUR machine)

OPEN 1,8,15,"IO" (because DOS

is first)

LOAD "BASIC AID", 8 (extensions

to BASIC

SYS 7*4096 (invoke BASIC AID)

DISK "$0" (directory)

REPEAT (turn on auto-repeat

keyboard)

Eventually, you get tired of is

suing the same old commands over

and over. So I did something about

it. PET EXEC HELLO is a suite

of three small programs which

allow you to use a 'HELLO' file

on disk.

The HELLO file consists of a

set of direct commands which are

executed when you 'boot' from the

disk. The first file on the disk must

be the SIGNON program. It prints

a greeting, and invokes a machine-

language program called EXEC

HELLO. EXEC HELLO reads in

the whole HELLO file, and feeds it

to the keyboard buffer one

character at a time. At the end of

the commands, EXEC HELLO

disengages. BUILD HELLO is a

program which helps you create

HELLO files.

SIGNOH

100

no

120

130
no

150

160

170

- NOV 26, 19 80 PAGE 1

IF PEEK (13) THEN 160

PRINT "QOQpet 'exec hello' in operation

PRINT "Q for upgrade rom - 32k disk

PRIM "QQ

POKE 13,1

LOAD "exec hello",8

POKE 13,0

SYS 6 * 16 T 3 + 4 * 256

6400- 4C 17 6a

6HO3-
6106-

6409-
640C-

640F-

641 2-

6415-

6417-
6419-
641C-

641E-

641F-

48 45 4C
4C 4F 2C

50 2C 52

00 00 00

00 00 00

00 00 00

00 00

A2 00

BD 03 64

F0 03

E8

DO F8

6121- 8E 7A 65

6424-

6426-

6428-

642A-

642C-

642E-

6430-

6432-

6434-

6436-

6438-

643B-

643D-

643F-
6441-

6443-
6445-
6448-
644A-

644C-

644E-

6450-

6452-

6454-

6456-

A9 OF

85 D2
A9 08

85 D4

A9 OF

09 60

85 D3
A9 00

85 D1
85 96
20 24 F5

A9 08

85 D2
85 D4
09 60

85 D3
AD 7A 65
85 D1
A9 64

85 DB

A9 03

85 DA

A9 00

85 96

20 24 F5

FNAME

6459- 20 C1 64

645C-

645E-
A9 02

8D 7B 65

0010

0020

0030

0040

0050

0060

0070

0080

0090

0100

0110

0120

0130

0140

0150

0160

0170

0180

0190

0200

0210

0220

0230

0240

0250

0260

0270

0280

0290

0300

0310

0320

0330

0340

0350

0360

0370

0380

0390

0400

0410

0420

0430

04 40

0450

0460 ;

0470 ENTRY

0480 SHLOOP
04 90

0500

0510

0520 ;

0530 LENFND

0540 ;

0550

0560

0570

0580

0590

0600

0610

0620

0630

0640

0650

0660 ;

0670

0680

0690

0700

0710

0720

07 30

0740

0750

07 60

0770

07 80

07 90

0800

0810 ;

0820

0830 ;

0840

0850

PET EXEC-HELLO

FOR 'UPGRADE (3.0) ROM'

AS OF NOV 26, 1980

SAVED AS 'PEH ML V5'

COPYRIGHT (C) 1980

BY GORDON CAMPBELL

36 DOUBLETREE ROAD

WILLOWDALE, ONTARIO

M2J 3Z4

PHONE (416) 492-9518

PERMISSION TO MODIFY OR COPY FOR

NON-COMMERCIAL PURPOSES IS HEREBY

GRANTED, PROVIDED THAT THE COPYRIGHT

AND THIS NOTICE IS RETAINED.

THIS PROGRAM IS INVOKED BY THE BASIC

PROGRAM 'SIGNON'. IT RUNS IN UNPROTECTED

MEMORY BY DESIGN, SO IT SHOULD BE

INVISIBLE TO OTHER OPERATIONS. ANY REALLY

BIG PROGRAM WILL SMEAR IT. ANYTHING

WHICH USES INTERRUPTS (EG. AUTO REPEAT

KEYBOARD) WILL EITHER COME TO GRIEF

OR SIMPLY DISENGACE IT. THATS OK IF

IT'S THE LAST COMMAND.

THE EXCEPTION IS 'LOAD1, WHICH I WATCH

FOR. IF THERE IS A LOAD, I GENERATE

A 'SYS 0' TO RE-ENGAGE.

TRY TO AVOID DOS COMMANDS WHICH HAY

CAUSE TROUBLE. FOR EXAMPLE, USE:

LOAD"$0",8

LIST

NEW RATHER THAf! >S0

.BA $6400

.OS

JMP ENTRY ;SKIP AROUND FILENAME

.BY 'HELLO,P.R1 0 0 0

.BY 00000000

LDX ffO

LDA FNAME,X

BEQ LENFND

INX

BNE SHLOOP

STX FNLEW

LDA #$0F

STA *FNUM

LDA //8

STA *DEV

LDA flSOF

ORA //S60

STA *SCNDRY
LDA i!Q

STA *OPLEH

STA *ST

JSR OPEN

LDA It8

STA *FNUM

STA *DEV

ORA f/S60

STA *SCNDRY
LDA FNLEN

STA »OPLEN

LDA #H,FNAME

STA "FNPTR+1

LDA #L,FNAME

STA *FNPTR

LDA 00

STA *ST

JSR OPEN

JSR ERRCHK

LDA §2

STA fiCHRS

FIND LENGTH

OF FILENAME

JUMP

OPEN

CONTROL

CHANNEL

15,8,15

NO FILENAME

ROM ROUTINE

OPEN

TEXT

FILE

LENGTH OF

FILE NAME

AND IT'S

ADDRESS

ROM ROUTINE

SKIP PAST

LOAD-ADDRESS

12A 

Pet Exec 
Hello 
Gordon Campbell 
Toronto, Canada 
When you turn on your Pet, what 
do you do next? I found that there 
was a standard set of commands , 
wh ich went along with the par
ticular diskette being used. For ex
ample , for program development, 
the comm ands I use are: 

POKE 59468, 14 (set upper and 
lower case) 

POKE 59458, 62 (th;s may damage 
YOUR machine) 

OPEN 1,8, 15 ," 10" (because DOS 
is first) 

LOAD " BASIC AID" , 8 (ex tensions 
to BASI C 

SYS 7·4096 (;nvoke BASIC AID) 
DISK 1/$0" (d irectory) 
REPEAT (turn on a uto· repeat 

keyboard) 

Eventually, you get tired of is
suing the same old commands over 
and over . So I d id something about 
it. PET EXEC HELLO is a su ite 
of three small programs which 
allow you to use a ' HELLO' file 
on di sk. 

The HELLO fil e consists of a 
set of direct commands wh ich are 
executed when you 'boot ' from the 
disk. The first file on the disk must 
be the SIGNON program. It prints 
a greeting , and invokes a machine
language program called EXEC 
HELLO . EXEC HELLO reads in 
the whole HELLO fil e, and feeds it 
to the keyboard buffer one 
character at a time. At the end of 
the commands, EXEC HELLO 
disengages. BUILD H ELLO is a 
program which helps you create 
HELLO file s. 

SIGllall - NOV 26 , 1980 PAGE 

100 IF PEEK ( 13) THEN 160 
11 0 PRINT "QQQpet ' exec hello ' in operati on 
120 PRINT "0 for upgrade rom - 32k disk 
130 PRINT "00 
140 POKE 13 , ' 
150 LOAD "exec hello",B 
160 POKE 13,0 
170 SYS 6 • 16 1 3 • 4 * 256 

COMPUTEl 

0010 
0020 
0030 
00110 
0050 
0060 
0070 
0080 
0090 
0100 
0 110 
0120 
0130 
OPIO 
0 150 
0 160 
0170 
0180 
01g0 
0200 
02 10 
0220 
0230 
02110 
0250 
0260 
0270 
0280 
0290 
0300 
0310 
0320 
0330 
03'0 
0350 
0360 
0370 
0380 
0390 
01100 

61100- lIC 17 64 01110 
0'20 
0'30 

61103 - 48 115 lIC 011110 
61106 - IIC lIF 2C 
6'09 - 50 2C 52 
640C- 00 00 00 
640F- 00 00 00 0450 
64 12- 00 0000 
6<15 - 00 00 

01160 
61117 - A2 00 0470 
6"9 - BD 03 6' 0'80 
6<1C - FO 03 0'90 
6"E- E8 0500 
6111F - DO F8 0510 

0520 
6'21 - 8E 7A 65 0530 

05liO 
6424 - A9 OF 0550 
6'26 - 85 D2 0560 
6' 28 - 19 08 0570 
6' 21- 85 D' 0580 
6'2C- A9 OF 0590 
6'2E - 09 60 0600 
6'30- 85 D3 0610 
6'32 - A9 00 0620 
6'3' - 85 Dl 0630 
6'36 - 85 96 06'0 
6'38 - 20 2' F5 0650 

0660 
6'3B- A9 08 0670 
643D- 85 D2 0680 
6'3F- 85 D' 0690 
6", - 09 60 0700 
6;;3 - 85 D3 0710 
6"5 - AD 7A 65 0720 
6;;8 - 85 Dl 0730 
6411A - A9 6li 0740 
6;;c - 85 DB 0750 
6;;E - A9 03 0760 
6'50- 85 DA 0770 
6'52 - A9 00 0780 
6'5' - 85 96 0790 
6'56 - 20 2' F5 0800 

0810 
6'59 - 20 C1 6' 0820 

0830 
6'5C - A9 02 08'0 
6'5E - 8D 7B 65 0850 
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PET EXEC - HELLO 
FOR ' UPGRADE (3 . 0) ROM ' 

AS OF rlOV 26 , 1980 
SAVED AS 'PEH HL V5' 

COPYRIGHT (C) 1980 
BY GORDON CAMPBELL 

36 DOUBLETREE ROAD 
WILLONDALE , Otl TARIO 

M2J 3ZJI 
PHONE (,'6) '92 - 9518 

PERHISSIOII TO ~100IFY OR COPY FOR 
NON - COHHERCIAL PURPOSES IS HEREBY 
GRANTED , PROVIDED THAT THE COP YRIGHT 
AND THIS NOTIC E IS RETAINED . 

THIS PROGRMI IS I1IVOKED BY THE BASIC 
PROGRAM ' SIGrl ON ' . IT RUNS IN UNPROTECTED 
/·jEMORY BY DESIGN , SO IT SHOULD BE 
It/VISIBLE TO OTHER OPERATION S. AllY REALLY 
BIG PROGRAM WILL SHEAR IT . MIYTHING 
WHICH USES INTERRUPTS (EG . AUTO REPEAT 
KEYBOARD) I.,rrLL EITHER COilE TO GRIEF 
OR SIMPLY OISEr/GAGE IT . THATS OK IF 
IT ' S THE LAST COHMAND . 

THE EXCEPTIOII IS ' LOAD', WHICH I WATCH 
FOR . IF THERE IS A LOAD, J GEtJERATE 
A ' SYS 0 ' TO RE - ENGAGE . 

TRY TO AVOID DOS COHHAUOS WHI CH HAY 
CAUSE TROUBLE . FOR EXAHPLE , USE : 

LOAD"SO " ,8 
LIST 
flEW RATHER THAN >50 

FN AHE 

ENTRY 
SHLOOP 

LENF IID 

. BA $61100 

.os 

JHP EUTRY iSKIP ARourm FILENAME 

. BY ' HELLO,P,R ' 0 0 0 

. BY 0 0 0 0 0 0 0 0 

LOX '0 
LOA FHAME , X 
SEQ LErlFND 
INX 
BilE SHLOOP 

ST X FNLEN 

LOA bSOF 
STA 'FIlUM 
LDA 08 
STA * DEV 
LOA I1$OF 
OR A 1/$60 
ST A *SCNDRY 
LOA no 
ST A ' OPLEN 
ST A . ST 
JSR OPE II 

LDA 18 
ST A *FHUM 
ST A ' DEV 
ORA 1$60 
STA 'SCliDR Y 
LOA FNLEII 
5T A ' OPLEN 
LOA IH , FIIAME 
STA *FIIPTR . , 
LOA IL, FflM1E 
ST A * FtlPTR 
LOA no 
ST A ' ST 
JSR OPEN 

JSR ERIlCIiK 

LOA 02 
STA NCHRS 

FIrJD LEI/GTH 
OF FILEflA~lE 

JU~IP 

OPEN 
CONTROL 

CHANNEL 
15 , 8 , 15 

NO FILENAME 

ROM ROUTINE 

OPEN 
TEXT 
FILE 
8 , 8,8 

LEJIGTH OF 
FILE rlAHE 

; AIID IT'S 
; ADDRESS 

ROM ROUTINE 

SKI P PAST 
LOAD ~ ADDRE5S 
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Professional Business Software
For The Commodore 32K Microcomputer System

With 2040 Dual Drive Disk & 2022 Tractor Feed Printer

General Ledger Accounts Payable Accounts Receivable Payroll

Holds Up To 300 Accounts

Accepts Up To 3000

Transactions Per Month.

Cash Disbursements Journal,

Cash Receipts Journal, and

Petty Cash Journal for

simplified data entry.

Maintains Account Balances

For Present Month, Present

Quarter. Present Year, Three

Previous Quarters, And

Previous Year

Complete Financial Reports

Including Trial Balance,

Balance Sheet, Profit & Loss

Statement, Cash Receipts

Journal, Cash Disbursements

Journal, Petty Cash Journal

and more.

Accepts Postings From

External Sources Such As

Accounts Payable, Accounts

Receivable. Payroll,

Etc

• Interactive Data Entry With

Verified Input And Complete
Operator Prompting.

• Automatic Application Of

Credit And Debit Memos

• Maintains Complete Purchase

Records For Up To 200

Vendors.

• Invoice File Accepts Up To

400 Invoices

• Random Access File

Organization Allows Fast

Individual Record Updating

• Multiple Reports Provide A

Complete Audit Trail.

• Check Printing With Full

Invoice Detail.

• Full Invoice Aging

• Automatic Posting To

General Ledger ...

• Maintains Invoice File For Up

To 300 Invoices.

• Accomodates Full Or Partial

Invoice Payments

• Customer File Maintains

Purchase Information For Up

To 1000 Customers.

• Allows For Automatic

Progress Billing

• Provides For Credit And Debit

Memos As Well As Invoices.

• Prints Individualized

Customer Statements.

• Interactive Data Entry With

FullOperalor Prompting.

• Complete Data Input

Verification And Formating.

• Automatic Posting To

General Ledger ....

• Maintains Monthly, Quarterly,

And Yearly Cumulative Totals

For Each Employee

• Payroll Check Printing With

Full Deduction And Pay Detail

• Sixteen Different Reports

Including W2 And 941.

• Interactive Data Entry With

Easy Correction Of Entry

Errors.

• Automatic Data Verification.

• Complete Job Costing Option

With Cumulative Totals And

Overhead Calculations.

• Random Access File

Organization For Fast

Updating Of Individual

Records.

• Automatic Posting To

General Ledger....

Structured around Ihe time tested and reliability proven

series of business software systems developed by Osbome

and Associates, these programs have been designed to (ill
the need o( a comprehensive accounting package for the

new Commodore PET micro computer system Each program

can either stand alone, or be integrated with the others in a

total software system.

Designed with the first time user in mind, these programs

lead the operator through step by slop, verified data entry It

is impossible to 'crash' a program due to operator error or

invalid data input. Design consistency has been maintained

from program to program to greatly increase operator

familiarity and confidence.

Documentation, normally a problem for small systems

users, is provided by the comprehensive series of Osborne

and Associates user manuals These three manuals together

total over 800 pages of detailed step by step instructions

written at three levels for DP Department Managers. Data

Entry Operators, and Programmers. You don't have to worry

about getting 'promises' instead of documentation because

the documentation was written before the programs

were developed. A second set of manuals details any

changes required during conversion Each program

provided on disk with complete documentation Packaged

in a handsome three ring binder with pockets and twelve

monthly dividers for convenient storage of reports

See your nearest Commodore dealer for a demonstra

tion of this outstanding business software system.

CMS Software Systems

5I15MENEFEE DRIVE DALLAS TX 752P7 214-381-0690
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Professional Business Software 
For The Commodore 32K Microcomputer System 

With 2040 Dual Drive Disk & 2022 Tractor Feed Printer 

Gene ral Ledger Accounts Payable 

• Holds Up To 300 Accounls • Interactive Data Entry With 

• Accepls Up To 3000 Verified Inpul And Complete 

Transactions Per Month. Operator Prom pi ing. 

• Cash Disbursements Journal. • Automatic Appl ication Of 
Cash Receipts Journal, and Credit And Debit Memos. 
Pelly Cash Journal for 
simpli fied data entry. • Maintains Compfele Purchase 

• Maintains Account Balances Records For Up To 200 
For Present Month, Present Vendors. 

Quarter, Present Year, Three 
Previous Ouarters, And • Invoice File Accepts Up To 
Previous Year. 400 Invoices 

• Complete Financial Reports • Random Access File 
Including Trial Balance, Organization Allows Fast 
Balance Sheel . Profil & Loss Individual Record Updating. 
Statement, Cash Receipts 
Journal. Cash Disbursements • Mult iple Reports Provide A 
Journal. Pelly Cash Journal Complele Audit Tra il. 
and more. 

• Accepts Postings From • Check Printing With Full 

External Sources Such As Invoice Detail. 

Accounts Payable, Accounts • Full Invoice Aging 
Receivable. Payroll. • Automatic Posting To 
Elc General Ledger 

Structured around the time tested and reliability proven 
series of business software systems developed by Osbome 
and Associates, these programs have been designed to 1111 
the need 01 a comprehensive account ing package for the 
new Commodore PET micro computer system Each program 
can ei ther stand alone, or be integrated with the others in a 
total software system. 

Designed with the first time user in mind, tt1ese programs 
tead the operator through step by step, verified data entry It 
is impossible to 'crash' a program due to operator error or 
invalid data input. Design consistency has been maintained 
from program to program to greatly increase operator 
familiarity and confidence. 

Documentation, normally a problem lor small systems 
users, is proVided by the comprehenSive senes of Osborne 

Accounts Receivable Payroll 

• Maintains Invoice File For Up • Maintains Month ly, Quarterly, 
To 300 Invoices. And Yearly Cumulative Totals 

• Accomodales Full Or Partial 
For Each Employee. 

Invoice Payments. • Payroll Check Prinling Wilh 
Full Deduclion And Pay Detail. 

• Customer File Maintains 
Purchase Information For Up • Sixteen Different Reports 
To 1000 Customers. Including W2 And 941. 

• Allows For Automatic • Interactive Data Entry With 
Progress Billing Easy Correction Of Entry 

Errors. 

• PrOVides For Credit And Debit • Automatic Data Verification. Memos As Well As Invoices 

• Complele Job Costing Opl ion 
• Prints Individualized With Cumulative Totals And 

Customer Statements. Overhead Calculat ions 

• Interactive Data Entry Wnll • Random Access File FuHOperator Prompting. Organization For Fast 
• Complele Data Input Updaling Of IndiVidual 

Verification And Formating. Records. 

• Automat ic Posting To • Automatic Posting To 
General Ledger .... General Ledger 

and Associates user manuals These three manuals together 
total over 800 pages of detailed slep by step Instructions 
written at three levels lor DP Department Managers, Data 
Entry Operators, and Programmers. You don', have to worry 
about gell ing 'promises' instead 01 documentation because 
the documentation was written before the programs 
were developed . A second sel of manuals details any 
c tlanges required during conversion. Each prog ram 
provided on disk with complete documentation Packaged 
in a handsome three ring binder With pockets and twelve 
monthly dividers lor convenient storage of reports 

See your nearest Commodore deafer for a demonstra 
tion of this outstanding business software system. 

eMS Software Systems 
5 115 MENEFEE DRIVE • DALLAS TX 75227 • 21 4·381 ·0690 
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Program Operation

As I said earlier, the first program

on the disk must be SIGNON.

Thus, after turning on the Pet, key

the following:

CLR 4 spaces ""',8 Home RUN

This causes the first program on

the disk to be loaded and run.

Very quickly, you sec the com

mands which were entered earlier

using BUILD HELLO, appear on

the screen. At the end of the

HELLO file you regain control at

the keyboard. (Or earlier if one of

the commands disengages EXEC

HELLO).

Program Details

SIGNON

This tiny program uses one trick.

Since a LOAD command issued by

a program will cause a restart,

location 13 is used as a flag that we

are restarting after loading the

machine-language program. This

location normally contains a zero.

BUILD HELLO

This program does very straight

forward text entry. I chose to save

the HELLO text as a program file

on disk, so the text is poked into

memory, and the machine-

language monitor invoked to save

the results. The cursor-control keys

are thus all active, and characters

such as double-quote and comma

cannot cause any problem. The

only checking done in the program

is to ensure that the text is not too

large for the area allocated to it in

EXEC HELLO.

EXEC HELLO

The first thing done in EXEC

HELLO is to count the number of

characters in the filename. This

allows the name to be changed by

POKE's without having to re

assemble the program. Next the

error-channel and the text file are

opened. The error-channel is inter

rogated to make sure there is a

HELLO file on the disk. If not, the

message 'ERROR* is printed on

the screen and the program breaks

into the monitor. The next file is

read into memory, and both chan

nels are closed. The part of the

6163-
6166-

6169-
646C-

646E-

6171-

6173-
6176-

6178-

647A-

617D-

6180-

6482-

6484-

6187-
6189-
618A-

618D-

618F-

6491-
6493-

6195-
6198-

649A-

619D-

619F-

61A2-
61A1-

61A7-
61A9-
64AC-

64AE-

64B1-
64B2-

64B4-

64B6-

61B8-

61BA-
61BB-

6HRD-

64C0-

6HC1-

61C3-
61C6-

64C9-

61CB-

64CD-

61CF-

61D1-

61D1-

A2 08

20 C6 FF

20 El FF

CE 7B 65

DO F8

AD 76 65
85 01

AD 79 65

85 02
A0 00

8C 7F 65

20 E4 FF

C9 FC

FO 11

AC 7F 65

91 01

88

8C 7F 65
CO FF

DO EC

C6 02

DO E8

AC 7F 65

91 01

20 CC FF

A9 08
20 AE F2

A9 OF

20 AE F2

A5 90

8D E8 64

A5 91
8D E9 61
78

A9 E3
85 90

A9 64

85 91
58

A9 00

8D 7E (>b
f>0

A2 OF

20 C6 FF

20 E4 FF

C9 30
F0 F9

C9 2C

DO 04

20 CC FF

60

64D5- A2 13

64D7
61DA

61DD

61DE

61E0

64E1
64E2- 00

BD 78 61

20 D2 FF

E8

DO F7

00

00

64E3- A5 9E

64E5- F0 03
61E7- 4C 00 00

61EA- A5 01

64EC- 8D 7C 65
61EF- A5 02

64F1- 8D 7D 65

64F1- AD 78 65
61F7- 85 01

61F9- AD 79 65

0860

0870

0880

0690
0900

0910

0920

0930

0940

0950

0960

0970

09 80

0990

1000

1010

1020

1030

1010

1050

1060

1070

1080

1090

1100

1110

1120

1130

1110

1150

1160

1170

1 180

1190

1200

1210

1220

1230

124 0

1250

1260

1270

1280

1290

1300

1310

1320

1330

13'tO

135 0

1360

1370

1380

1390

1100

1410

1420

1430

1440

1150

1460

1170

1180

1190

1500

1510

1520

1530

1510

1550

1560

1570

1580

1590

1600

1610
1620

1630

1610

1650

1660

1670

1680

1690

1700

1710

1720

1730

1740

1750

1760

LDX #8

JSR SETIN

PASSJK JSR GET

DEC NCHRS

BNE PASSJK

LDA MYPTR

STA *PTR

LDA MYPTR+1

STA *PTR+1

LDY #0

STY SVY

CHRGET JSR GET

CMP #252

BEQ DONE

LDY SVY

STA CPTR),Y

DEY

STY SVY

CPY #$FF

BNE CHRGET

DEC *PTR+1

BNE CHRGET

DONE LDY SVY

STA (PTR),Y

JSR RESCHN

LDA H8

JSR CLOSE

LDA #15

JSR CLOSE

CONECT LDA *INTHND ;

STA GOBACK+1 ;

LDA "INTHND+l

STA GOBACK+2

SEI ; HO INTERRUPTS

LDA ffL.INTRTN

STA *INTHND ; CONNECT
LDA CH.INTRTN

STA *INTi!ND+1
CLI

LDA HO

STA SVX

RTS ; TIIATS ALL FOLKS

; EXEC FILE NOW RUNNING

SET INPUT CHANNEL

FOR TEXT FILE

SET UP FOR

INDIRECT

ADDRESSING

END OF FILE CHARACTER

JUMP, OR I'M DEAD

STORE EOF

RESTORE CHANNEL

A BIT OF

ROM IfiDEPENCE

ERRCHK

GER

LDX #15

JSR SETIN

JSR GET

CMP #$30

BEQ GEH

CMP #$2C

BNE ERR

JSR RESCHN

RTS

FILE NUMBER

SET INPUT CHANNEL

ZERO?

OK, GET ANOTHER

COMMA?

MO - MUST BE BAD

ERR LDX ffERMSG+256-ERMEND

; PRINT *ERROR*

ERLOOP LDA ERHEHD-256,X

JSR PRINT

I NX

BNE ERLOOP

BRK

BRK

BRK

; INTERRUPT ROUTINE

INTRTN LDA *KBUFNO

; LAST CHARACTER PROCESSED?

BEQ SENCHR ; YUP; GIVE HIM ANOTHER

GOBACK JMP $0000

; ABOVE ADDRESS WILL BE FILLED IN

; BY THE PROGRAM DURING EXECUTION

; AS THE NORMAL INTERRUPT HANDLER

SENCHR LDA *PTR

STA SVPTR

LDA *PTR+1

STA SVPTR+1

LDA MYFTR

STA *PTR

LDA MYFTR+1

SAVE 'USR'

VECTOR

(PROBABLY DON'T

HAVE TO)

SET UP MY

INDIRECT
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Program Operation 6461 - A2 08 0860 LDX 08 SET 1I1PUT CHArI/IEL 
6463- 20 c6 FF 0870 JSR SETlN FOR r EXT Fl LE 

As l sa id earlier , the first progra m 6466- 20 E4 FF 0880 PASSJK JSR GET 
on the di sk mu st be SIGNON. 6469 - CE 7B 65 0890 DEC tlCHRS 

646C- DO F8 09DO BNE PASSJ K 
Thus, a ft er turning on the Pet , key 0910 

the follow ing: 646E - AD 78 65 0920 LDA H'i ?TR SET UP FOR 
6 1.1 11 - 85 01 093D STA I PTR INDIRECT 

CLR 4 spaces ''''',8 Home RUN 6473 - AD 79 65 09 110 LDA nYPTR . , ADDRESSIIlG 
6476 - 85 02 D95D STA *PTR +' 

This ca uses the first program on 6478 - AO OD 096D LOY CD 

the disk to be loaded and run. 
6u7A- 8c 7F 65 097D STY SVY 

0980 , 
V ery qu ickl y, you see the co m- 647D- 20 E4 FF 0990 CHRGET JSR GET 
mands which were ente red earlie r 

61180 - C9 FC 100 0 eNP 0252 EIlD OF FI LE CHARACTER 
6482 - FD 11 10 10 BEO DOfl E 

u sing BUILD H ELLO, appear on 6481i_ AC 7F 65 1020 LDY SVY 
61187 - 91 01 1030 STA (PTR) , Y 

the screen . At the e nd of the 6489 - 88 10110 DEY 
HELLO fil e you regain control at 648A - 8c 7F 65 1050 STY SVY 

648D - CO FF 1060 CPY esFF 
the keyboard. (Or earlie r if one of 648F- DO EC 1010 BIlE CHRGEr 

the commands di sengages EXEC 6491 - C6 02 1080 DEC · PTR . ' 
649 3- DO E8 1090 BNE CHRGEr JUHP , OR I ' M DEAD 

H ELLO). 11 00 
6495 - AC 7F 65 111 0 OOtIE LDY SVY 
6498 - 91 01 11 20 STA (PT R) I Y STORE EOF 
6119A - 20 cc FF 11 30 JSR RESCIIN RES TORE CHAIlIIEL 

Program Details 1 1'lO 
649D - A9 08 1150 LDA '8 

SIGNON 649F- 20 AE F2 1 160 JSR CLOSE 
6 11A2 - A9 OF 111 0 LDA Ut5 

This tiny program uses one trick. 611A'l - 20 AE F2 11 80 JSR CLOSE 

Since a LOAD command issued by 11 90 
CONECT 6'lA1 - A5 90 1200 LOA IINTHND A BIT OF 

a program will cause a restart, 6'lA9 - 8D E8 64 12 10 ST A GOBACK + 1 ROB I1IDEPE flCE 
611AC_ A5 91 ' 220 LOA I INTHND+ l 

location 13 is u sed as a fl ag that we 611AE - 8D E9 6', 1230 ST A GOOACK+2 

a rc res ta rting a f, e r load in g the 61/0 1- 78 12'10 SEI ; rIO INTERRUPT!' 
611132 - A9 E3 1250 LOA il L , J NTRTfJ 

machine-language program. Thi s 61I B'I- 85 9D 126 0 STA ' INTHND cmlNECT 

locat ion normall y com ains a zero. 
611136 - A9 6" 12"(0 LOA II Il , INTRT Il 
61/138 - 85 91 1,?80 STA IINTtI UD+ l 

BUILD HELLO MBA - 58 1290 CLl 
61/JjB _ A9 00 1300 LI}A DO 

This program does very straight- 6 11(30 - 80 7£ 65 13 10 STA svx 
forward text en try" I chose to save 

61/CO- 60 1320 RTS ; THATS ALL FOLKS 
1330 

the H ELLO tex1 as a program fil e 13
'
10 EXEC Fl LE NOW RU IIfH NG 

on di sk, so the text is poked into 
1350 
1360 , 

memory , and the machine- 61lC l - A2 OF 1370 ERRCHK LDX 015 FILE Il U r~BE R 

64C3 - 20 c6 FF 1380 JSR SETIN SET INPUT C!lANIlEL 
language monitor invoked to save 64C6 - 20 E'I FF 1390 CER JSR GET 
Ihe result s. The cursor-control keys 61lC9 - C9 30 11100 CMP #S3 0 ZE RO? 

64CB- FO F9 "11 0 BEQ GER OK, GET At/OTHER 
are thu s all active , and characters 64CO- C9 2C 14 20 CMP 1$2C COftH A? 

such as double-quote and comma 64 CF- DO 04 143 0 BIlE ERR IW - MUST BE BAD 
6401 - 20 CC FF 144 0 JSR RESCH/l 

cannot cause any problem. The 64Dl! - 60 145 0 RTS 
o nl y checking do ne in the program ' 460 

" 170 , 
is to ensure that the text is not too 64D5 - A2 13 1480 ERR LOX DE RI·jSG+256 - ER HErlD 

la rge fo r the area a llocated to it in 1490 , PRINT 'ERRORI 
61107 - BD 78 64 1500 ERL OOP LDA ERIlEND- 256 , X 

EXEC HELLO . 6IlDA - 20 D2 FF 1510 JSR PRI NT 
64DD - E8 1520 INX 

EXEC HELLO 6 Il DE - DO F7 1530 BNE ERLaop 

The fi rst thing done in EXEC 64EO - DO 1540 BRK 
64El - 00 1550 BRK 

HELLO is to count the number of 64E2 - 00 1560 BRK 
characters in the fil ename. This 1570 

1580 
a llows the name to be ch a nged by 1590 INTERRUPT ROUT IrIE 

POKE's without havin g to re - 1600 , 
611E3 - A5 9E 16 10 IrJTRTN L OA 'K BU FNO 

assemble the program . Next the 1620 ; LAST CHAR ACT ER PROCES SED? 

error-cha nnel and the text fil e are 611E5 - FO 03 1630 BEQ SENCHR ; YUP ; GIVE HIM ANO THER 
64E7 - 'IC 00 00 16110 GOBACK JMP $0000 

opened. The erro r-channel is inter- 1650 
1660 ; ABOVE ADDRESS WILL BE FILLED 1/1 

rogated to make sure there is a 1670 ; BY THE PROGRAM DURI/IG EXEC UTIOll 

H ELLO file on th e di sk . If not, the 1680 ; AS TH E NORMAL INTERRUPT HMIDLER 

message 'ERROR' is prin ted on 
1690 , 

64EA- A5 01 17 0 0 SE!lC!lR LDA • PTR SAVE ' USR ' 

the screen and the program breaks 64EC- 8D 7C 65 17 10 STA SVPTR VECTOR 
64EF- A5 02 17 20 LDA · PTR + l ( PR OB ABLY DON ' T 

into the monitor. T he next fil e is 64F I- 8D 7D 65 1730 STA SVPTR+ l HAVE TO) 

read into memory, and both chan- 6IlF Li - AD 78 65 1740 LDA MYPTR 
64 F7- 85 01 1750 STA · PTR SET UP MY 

nels are closed. The part of the 64F9 - AD 79 65 1760 LDA ~IYPTR +l INDIRE CT 
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program which feeds characters in

to the keyboard buffer is hooked in

to the interrupt processor, and con

trol is returned to BASIC. The in

terrupt routine sees if there are any

characters in the buffer, and if not,

deposits one. It looks at the text

being passed, and if the word

LOAD appears, sets a flag. At the

end of a line, if the flag is set, (hen

the USR vector is pointed at the

re-connect routine in EXEC

HELLO, and a SYS 0 added to

the content of the keyboard buffer.

At the end of the text everything is

restored as it was.

EXEC HELLO tries to be

transparent to the rest of the Pet,

so it sits in unprotected memory.

This means it could be clobbered if

the commands RUN a program,

and cause it to process far enough

to build variables on top of EXEC

HELLO. Note also the warnings in

the comments at the start of the

listing.

What next

EXEC HELLO could be modified

to handle just about any purpose

where running a program would

cause problems but direct com

mands will work. Several of these

cases (such as dumping the con

tents of a tape to disk) are handled

by utility programs, but with EX

EC HELLO the only thing you

have to do to handle a new re

quirement is to change the direct

commands on the HELLO file.

If you wish to obtain a disk

containing PET EXEC HELLO

along with a number of other pro

grams, please send $12 to the

author. If you do key i( in or send

for a disk, please give it to all your

friends.

64FC- 85 02

64FE- A0 00

6500- B1 01

6502- C9 FC

6504- F0 65

6506- 6F 02

6509- A2 01

65OB- 86 9E

65OD- AE 7C 65

6510- 86 01

6512- AE 7D 65

6515- 86 02

6517- 09 0D

6519- DO 24
65IB- AD 80 65
651E- F0 1F

6520-

6522-

6525-

6527-
652A-
652D-

652E-

6530-

6532-
6534-

6536-

6538-
653A-

653C-

A9 00

8D 80 65

A2 05

BD 85 65
9D 6F 02

CA

DO F7

A2 06

86 9E

A9 A7

85 01
A9 61

85 02
4C 6B 65

653F- AE 7E 65

6542

6545
6547

6549
651C

DD 81 65

F0 07

A9 00

8D 7E 65

F0 0D

654E-

654F-

6552-

6554-

6556-

6558-

655B-

655D-

6560-

6563-

6565-
6568-

656B-

656E-

6570-

6573-
6575-

E8

8E 7E 65

E0 04

DO 05

A9 01
8D 80 65

A9 FF

CE 78 65

CD 78 65

DO 03

CE 7 9 65
lie E7 64

AD E8 64

85 90

AD E9 64

85 91
4C E7 64

6578- 00 67

657A-

657B-

657C-

657E-

657F-

6580- 00

6581- 4C 4F 41

6584- 4ii

6585- 20 53 59
J- 53 30 0D

i- 2A 45 52

658E- 52 4F 52

6591- 2A

1770

1780

1790

1800

1810

1820

1830

1840

1850

1860

1870

1880

1890

1900

1910

1920

1930

1940

1950

I960

1970

19 80

19 90

2000

2010

2020

2030
2040

2050

2060

207 0

2080

2090

2100

2110

2120

2130

2140

2150

2160

2170

2180

2190

2200

2210

2220

2230

2240

2250

2260

2270

2280

2290

2300

2310

2320

2330

2340

2350

2360

2370

2380

2390

2400

2410

2420

2430

2440

2450

2460

2470

2480

24 90

25 CO

2510

2515

2520

SYSLOP

K'OCR

CHKLD

ENCHKL

BACK

UNHOOK

ERMEND

STA *PTR+1 ;

LDY It0

LDA (PTR),Y

CMP #252 ;

BEO UNHOOK ;

STA KEYBUF

LDX 111 ;

STX *KBUFNO ;

LDX SVPTR ;

STX *PTR ;

LDX SVPTR+1

STX *PTR+1

CMP #$0D ;

BNE NOCR ;

LDA LFLG ;

BEQ NOCR

LDA #0 !

STA LFLG

LDX #5
LDA SYS.X

STA KEYBUF,X

DEX

BNE SYSLOP

LDX ItS

STX *KBUFNO

LDA //L,C0NECT

STA *PTR

LDA #H,CONECT

STA *PTR+1

JMP UNHOOK

LDX SVX

CMP LOAD,)!

BEQ CHKLD

LDA HO

STA SVX

BEQ ENCHKL

INX

STX SVX

cpx tin

BNE ENCHKL

LDA #1

STA LFLG

LDA ?$FF

DEC MYPTR

CMP MYPTR

BNE BACK

DEC MYPTR+1

JMP GOBACK

LDA GOBACK+1

STA *INTHND

LDA GOBACK+2

STA *INTHND+1

JMP GOBACK

ADDRESS

END OF FILE?

YES

PRETEND IT CAME

FROM KEYBOARD

RESTORE

'USR' VECTOR

CR?

NOPE

DID WE SAY 'LOAD'?

NOPE

RESTORE FLAG

SAY SYSO SOD

6 CHARACTERS

; SET UP

RESTORE

! HOOK

WATCH

OUT FOR

'LOAD'

JUMP

WHOLE WORD?

NOT YET

SET FLAG

; DOUBLE

; DECREMENT

; SEE YOU SOON

; RESTORE

; INTERRUPT

: VECTOR

; WORK AREA

MYPTR

FNLEN

NCHRS

SVPTR

SVX

SVY

LFLG

LOAD

.SE $6700

.DS 1

.DS 1

.DS 2

.DS 1

.DS 1

.BY 0

!BY 'LOAD1

TOP OF TEXT AREA

LENGTH OF FILE NAME

IS CHARS TO SKIP

POINTER SAVE AREA

X REG SAVE AREA

Y REG SAVE AREA

= 1 : THIS LINE

CONTAINED A 'LOAD'

2530 SYS

2540 ERMSG

.BY ' SYSO' SOD

.BY '*ERROR*'

2550 ;

2560 ;

2570 ; EQUATES

2580 ;

2590 PTR -DE 1

2600 ;

2610 INTHND .DE $90

; INDIRECT ADDRESS

; INT HANDLER
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program which feeds characters in- 6" FC - 85 02 1770 STA * PTR +1 ADDRESS 

to the keyboard buffer is hooked in 
611FE - AO 00 1780 LO Y DO 

1790 
to the interrupt processor, and con- 6500 - Bl 0 1 180 0 LOA (PTR) , Y 

trol is ret urned to BASIC. T he in-
6502 - C9 FC 18 10 CNP 0252 EIi D OF Fl LE? 
650" - FO 65 1820 BEQ UNHOOK YES 

terrupt routine sees if th ere are any 6506 - 80 6F 02 1830 STA KEYBUF 
6509 - A2 01 1840 LOX D1 PRETEND IT CAHE 

characters in the buffer, and if not , 65DB- 86 9E 1850 STX * K BU f tlO FROB KEYBOARD 

deposits o ne. It loo ks at the text 1860 
6500- AE 7C 65 1870 LOX SVPTR RESTORE 

being passed , and if the word 6510- 86 01 1880 ST X * PTR ' USR ' VECTOR 

LOAD appears, sets a fl ag. At the 65 12- AE 70 65 1890 LOX SVPTR + 1 
6515 - 86 02 190 0 ST X * PTR + l 

end of a line, if the fl ag is set, then 191 0 

the USR vector is pointed at the 6517 - C9 DO 1920 CI1P U$OD CR? 
65 19- DO 2' 1930 BNE tlOCR NOPE 

rc-connect rou tine in EXEC 65 1 B- AD 80 65 1940 LOA LFLG DID WE SA Y ' LOAD ' ? 

H ELLO, and a SYS 0 added to 65 1 E- FO 1 F 1950 BEQ tJOCR NOPE 
1960 

the content of the keyboard buffer. 6520- A9 00 1970 LOA .0 RESTORE FLAG 

At th e end of the text everything is 6522- 80 80 65 1980 STA LFLG 
6525 - A2 05 1990 LOX 05 SAY SYSO $00 

restored as it was. 6527 - BO 85 65 2000 SYSLOP LOA SYS , X 

EXEC H ELLO tr ies to be 
652A - 90 6F 02 20 10 STA KEYBUF , X 
6520- CA 2020 DE X 

transparent to the rest of th e Pet, 652E - DO F7 2030 BNE SYSLOP 
2040 

so it sits in unprotected memo ry. 6530- h2 06 2050 LOX 116 6 CHARACTERS 

T hi s means it cou ld be clobbered if 6532 - 86 9E 2060 STX * KBUFNO 

the commands RU N a program, 
653" - A9 A7 2070 LOA IJL , CO NE CT SET UP 
6536 - 85 01 20BO STA * PTR RESTORE 

and cause it to process far enough 653B - A9 6" 2090 LOA UH , CONECT HOOK 
653A- B5 02 2 100 STA * PTR+1 

to build variables on top of EXEC 653C- "C 6B 65 2110 JMP UJI HOOK 

HELLO . Note also the warnings in 2120 , 
653F - AE 7E 65 2130 NOCR LOX SVX \-IATCH 

the comments at the stan of the 6502 - DO Bl 65 2 14 0 CHP LOAD , X OU T FOR 

li stin g. 65"5 - FO 07 2150 BEQ CHKLD 'LOAD ' 
65 117 - A9 00 2160 LOA 110 
65 119 - BD "r E 65 2 17 0 STA SVX 
65"C - FO 00 2180 BEQ ENCHKL JUMP 

2 190 
CHKLD What next 65",- EB 2200 INX 

654F- BE 7E 65 22 10 STX svx 
EXEC HELLO could be mod ified 6552- EO 0" 2220 CPX C" \vHOLE 'tIORD? 

to handle just about any purpose 655 11- DO 05 2230 8 tJE ENCHKL NOT YET 
6556 - A9 0 1 2240 LOA C 1 

where running a program would 655B - 80 80 65 2250 STA LFLG SET FLAG 

cause problems but direct com-
2260 , 

655B- A9 FF 227 0 EIJCHKL LOA C$FF 

mands will work. Several of these 6550 - CE 78 65 2280 DEC t·1Y PTR DOUBLE 

cases (such as dump ing the con-
6560 - CD 78 65 2290 CNP MYPTR DE CREMENT 
6563 - DO 03 2 300 BNE BACK 

tents of a tape to di sk) a rc handled 6565 - CE 79 65 23 10 DEC t·1 YPTR+l 
6568 - 4C £7 6" 2320 BACK JHP GOBACK SEE YOU SOON 

by utility programs, but with EX- 2330 , 
EC HELLO the only thing you 6568- AD E8 6" 23" 0 UNHOOK LOA GOBACK+\ REST ORE 

656 E- 85 90 235 0 STA *INTHIlO I NTERRU PT 
have lO do to handle a new re- 6570 - AD E9 50 2360 LOA GOBA CK +2 VECTOR 

quircment is to change the d irect 6573 - 85 91 2370 STA JiINTHfJD+l 
6575 - IIC E7 64 2380 JMP GOBACK 

co mmands on the HELLO Gl e. 2390 
ER~IEND 

If you wish to obtain a disk 
2400 
2410 

conta ining PET EXEC HELLO 2420 
; \vORK 

along with a number of oth er pro-
243 0 AREA 
2440 , 

grams, please se nd $12 to the 6578 - 00 67 2450 HYPTR . SE $6700 TOP OF TEXT AREA 
657A - 2460 FrJLEN . DS 1 LENG TH OF FILE NAME 

author. If you do key it in or send 657B- 2470 IJ CHRS . DS 1 , CHARS TO SKIP 

fo r a disk, pl ease give it to all yo ur 657C- 2080 SVPTR . DS 2 POI NTER SAVE AREA 
65 7E- 2090 SVX . DS 1 X REG SAVE AREA 

fr iends. 657F- 25 00 SVY . DS 1 Y REG SAVE AREA 
6580 - 00 2510 LFLG . BY 0 = 1 : THIS LI NE 

25 15 
: BY 

CONTA INED A 'LOAD ' 
658 1- "C OF OJ 2520 LOAD ' LOAD ' 
658" - "' 6585 - 20 53 59 2530 SYS . 8Y , SYSO ' $00 
6588 - 53 30 DO 
658B- 2A "5 52 25110 ERHSG . BY '*E RROR *' 
658E- 52 OF 52 
65 91 - 2A 

25 50 
256 0 
2570 EQU ATES 
25BO , 
2590 PTR . DE 1 INDIRECT ADDRESS 
260 0 , 
26 10 INT HND . DE $90 INT HANDLER 
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2620

2630

2610

2650

2660

2670

2680

2690

2700

2710

2720

27 30

27 DO

2750

27 60

2770

2780

2790

2800
2810

ST

KBUFNO

OPLEtJ

FNUM

SCHDRY

DEV

FfJPTR

KEYBUF

; TWO

CLOSE

OPEN

SETIN

RESCHfJ

GET

PRINT

.DE $96

-DE S9E

.DE $D1

.DE SD2

.DE SD3

.DE $D«

.DE $DA

.DE $26F

NON-STANDARD ROM

.DE SF2AE

.DE SF52U

.DE SFFC6

.DE SFFCC

.DE SFFE4

.DE $FFD2

.EN

STATUS

9 CHARS IN BUFFER

LEN OF FILE NAME

FILE NUMBER

SECONDARY ADDRESS

DEVICE NUMBER

ADDRESS OF NAME

KEYBOARD BUFFER

ADDRESSES

; SET CHANNEL

; RESET IT

LABEL FILE: [ /

FNAME=6tO3

LEKFHD=6421

DONE=6495
GER=6tC6

INTRTN=6UE3
SYSLOP=6527

ENCHKL=655B

ERMEfJD = 6578

HCHRS=657B

SVY=657F

SYS=6585
/INTHND=OO9O

/0PLEM=O0D1

/DEVsOODI

/CL0SE=F2AE

/RESCHN=FFCC

//OOOO,6592,6592

= EXTERNAL ]

ENTRY=6417
PASSJK=6466

CONECT=61A7
ERR = 6i4D5

GOBACK = 6i(E7
NOCR=653F

BACK=6568

MYPTR=6578

SVPTR=657C

LFLG=6580

ERMSG=658B

/ST=O096

/FNUH=00D2

/FNPTR=0ODA

/0PEIJ = F524

/GET=FFE4

SHLOOP=6H19
CHRGET=647D

ERRCHK = 6i(Cl

ERLOOP=64D7
SENCHR = 6JJEA

CHKLD=65tE

UNHOOK=656B

FNLEN=657A

SVX=657E

LOAD=658l

/PTR=0001

/KBUFNO=009E

/SCNDRY=0OD3

/KEYBUF=026F

/SETIN=FFC6

/PRINT=FFD2

100

1 10

120

130

150

160

170

180

190

200

210

220

230

240

25 0

260

270

280

290

300

310

320

330

340

350

360

370

380

390

400

410

420

430

440

450

460

470

UL = PEEK (59468):

POKE 59468,14

PRINT "Si help you create 'hello'

PRINT "files on disk (drive zero).

PRINT "Qsorry, I'm not a full text editor;

PRINT "use 'stop1 if you change your mind.

PRINT "Quse shift § to signal the end.Q

SL = 3 * 16 T 3:

MX = SL + 350

POKE 170,0

GET A$:

IF A$ = "" THEN 170

IF A$ = »§" THEN 260

POKE SL, ASC (A$)

X = FRE (0)

SL = SL + 1

IF SL > MX THEN PRINT:

PRINT "Qsorry, this hello file is
too big.":

POKE 59468,UL:

STOP

PRINT A$;

GOTO 170

OPEN 15,8,15,"s0:hello"
CLOSE 15

POKE SL.252

SL = SL + 1

DIM X$(15)

FOR J = 0 TO 15:

READ X$(J):

NEXT

A1

SL =

A2 =

SL a

A3 =
A4 =

PRINT

INT (SL / 16 T 3)
SL - 16 T 3 * A1

INT (SL / 256)

SL - 256 * A2

INT (SL / 16)

SL - 16 * A3

s CHR$ (34)"0:
hello";

PRINT CHR$ (34)",08,3000,"X$(A1)X$

(A2)X$(A3)X$(fl4j

PRINT ".x"

PRINT "QQQQQQQ"

POKE 59468,UL

POKE 623,13:

POKE 624,13:
POKE 158,2

SYS 64785
END:

REM NEVER EXECUTED

DATA 0,1,2,3,4,5,6,7

DATA 8,9,A,B,C,D,E,F

LOWEST PRICES EVER

DISKETTES
VERBATIM

514" SSDD #4443 24.00/10

5Va" SSDD #18158 w/Hub Ring... 32.95/10

MAXELL

51/4>] SSDD #MDIM 36.00/10

8" SSDD #FD11 28M1200 38.00/10

MEMOREX

5V4" SSDD #3401 26.50/10

51A"SSDD#3431 w/HubRing.... 29.50/10

8" SSSD #3060 31.00/10

8" SSDD #3090 34.00/1 0

OTHER TYPES AVAILABLE

CALL OUR ORDER DESK COLLECT

(609)829/8553
COMPUTERWARE OUTLET

#9 Colonial Square, Cinnaminson, N.J. 08077
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2620 ST . DE S96 STATUS 
2630 KBUFNO • DE S9E , CHARS IN BUFFER 
2540 OPLE rI . DE SOl LEN OF FILE NAME 
2650 FNUM • DE SD2 FI LE I/U HBER 
2660 se N DRY • DE SD3 SECOIlDARY ADDRESS 
2610 DEV . DE SD4 DEV I CE 'lUMBER 
2660 F"rl PT R . DE $DA ADDRESS Of NA ME 
2690 KEYSUF . DE S26F KEYBOARD BUFFER 
2700 
2710 ; 
2720 ; TWO NON - STA NDARD ROM ADDESSES 
2730 
2740 CLOSE · DE SF2 AE 
2750 OP EN oDE SF5211 
2760 , 
2770 SETI N · DE $ FFC6 SET CHANNEL 
2780 RESC IIN · DE SF FCC RESET IT 
2790 GET . DE SFFE4 
2800 PRJ NT · DE $FFD2 
28 t ° .EN 

UL = PEEK (59468): 
POKE 59468 ,14 

PRINT "Si help you create 'hello' 
PRINT "files on disk (drive ze ro) . 

COMPUTEI 

LABEL FILE : [ I 

FNAHE : 6403 
LEIlFlJD : 51121 
DONE =61195 
GER,64C6 
INTRTt! : 64E3 
SYSLOP , 6527 
ENCHKL , 655B 
ERHE UD, 6576 
NCHRS : 6578 
SVY: 657 F 
SYS, 6565 
I IfITHtlD , 0090 
JO PL EN= OODl 
ID EV=OO DlI 
/C LOSE =F 2A E 
IR ESC iHJ=FFCC 

//0000 , 6592 , 6592 

EXTERNAL J 

EIHRY : 61117 
PASSJK =51166 
CONECT : 611 A7 
ERR , 64D5 
GOBACK = 64 £7 
NOCR , 653F 
BAC K: 6568 
HYPTR , 6576 
SVPTR , 657C 
LFLG , 6560 
ERI1 SG =6588 
IST, 0096 
IFNUM= OOD2 
I FNPTR=OD DA 
IOP EI: = F524 
I GET =FF E4 

tv1orch. 1981. Issue 10. 

SHLOOP : 6!l19 
CHRGET =547D 
ERRCHK =64Cl 
ERLOOP =64D7 
SEtJCHR =64EA 
CHKLD =654 E 
UJI HOOK =656B 
FNLEN =657 A 
SVX , 657E 
LOAD =6581 
I PTR =OOO l 
I KBU FtlO, 009 E 
I SCfIDR Y=OOD3 
I KEYBU F= 026 F 
I SE TI N=FF C6 
I PR I NT =FF D2 

100 

110 
120 
130 
140 
150 
160 

PRINT "Osorry, i'm not a full text editor ; 
PRINT "use ' stop ' if you chan ge your mind. 
PRINT "Ouse shift @ to si gnal the end .O 

170 
180 

190 
200 
210 
220 
230 

240 
250 
26 0 
270 
280 
290 
300 
310 

320 
330 
340 
350 
360 
370 
380 

390 

400 
410 
420 
430 

440 
450 

460 
470 

SL = 3 • 16 T 3 : 
MX = SL + 350 
POKE 170 , 0 
GET A$: 

IF A$ = .... THEN 170 
IF A$ = ,,@ .. THEN 260 
POKE SL , ASC (A$ ) 
X = FRE (0) 
SL = SL + 1 
IF SL > MX THEN PRINT : 

PRINT "Osorry, this hell o file is 
t oo big. II : 

POKE 59468 , UL: 
STOP 

PRI NT AI; 
GOTO 17 0 
OPE N 15 , 8 ,1 5 ," sO :hell o" 
CL OSE 15 
POK E SL, 252 
SL = SL + 1 
DIM X$ (15) 
FOR J = 0 TO 15 : 

READ X$(J) : 
NEXT 

Al = INT (SL / 16 T 3) 
SL = SL - 16 T 3 • Al 
A2 = INT (SL / 256) 
SL = SL - 256 • A2 
A3 = INT (SL / 16) 
A4 = SL - 16 • A3 
PR I NT "OOOOOOOOO.s " CHR$ (34) "0: 
hell o llj 
PRINT CHRI (34) ", 08 , 3000, "X$(Al ) X$ 
(A 2) X$(A3) X$(N) 
PRINT II.XIl 

PRINT "0000000" 
POKE 59468,UL 
POKE 623 ,1 3: 

POKE 624,13 : 
POKE 158 , 2 

SYS 64785 
END : 

REM NEVER EXECUTED 
DATA 0 ,1, 2 , 3 ,4, 5,6,7 
DATA 8 ,9, A,B,C,D , E,F © 

LOWEST PRICES EVER 

DISKETTES 
VERBATIM 
5%" SSDD # 4443 ............ ... 24.00/10 
5%" SSDD # 18158w/ Hub Ring . . . 32.95/ 10 

MAXELL 
5%" SSDD #MDIM .............. 36.00/ 10 
8" SSDD # FD1128M1200 ..... . 38.00/ 10 

MEMOREX 
5%" SSDD #3401 ............... 26.50/10 
5%" SSDD #3431 w/ Hub Ring . .. . 29.50/10 

8" SSSD #3060 ......... . ..... .. 31.00/10 
8" SSDD #3090 ........ . ... . ... . 34.00/10 

OTHER TYPES AVAILABLE 

CALL OUR ORDER DESK COLLECT 

(609}829/855 3 
COMPUTERWARE OUTLET 

#9 Colonial Square, Cinnaminson, N.J. 08077 
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Agricultural Software
from Cyberia.

FOR PET/CBM SYSTEMS

y complete
accounting package for today's farm operations

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

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

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

added.

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

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

ation schedules, inventory and budget reports.

No computer experience is necessary to operate this system.

Farrow-Filer
Record-keeping and management

system for the pork producer

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

by producing more animals.

■ High visual impact of reports allows for better

culling of freeloaders.

■ Alerts the operator to possible medical problems

in the herd.

■ Forecasts farrowings for a 3 month period.

■ Keeps individual records on each animal.

Farmer'sWorkbook
The most powerful management tool ever for the

agricultural producer. Farmers Workbook combines

the power of Visicalc1"1 * with the knowledge of a ma

jor midwestern university. The Farmers Workbook is

a collection of templates that are designed to be run

on the Visicalc® program. The templates include

lables, formulas, sample data, test cases and full

documentation. Template titles include: Cattle

Feeder, Pig Production, Sheep Production, Grain

Management, Loan Payments, Market Average, Land

Purchase and many others.

'Visicalc is a trademark o( Personal Software, Inc.

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

SuperBus
Greatly multiplies

system capabilities

$195
per computer

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

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

way their networks operate.

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

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

■ Built-in error detection and convenience features.

■ Can both read and write to disk.

■ All BASIC commands can be used.

Auto-Boot Simplifies PET/CBM operation
C/lQ95 per computer

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

on the disk (initializing if necessary).

Completely compatible with most other programs.

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

does the rest.

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

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

2330 LINCOLN WAY, AMES, IOWA 50010
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Agricultural Software 
from CyberiaTM 

FOR PET/CBM SYSTEMS 

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

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

• Keeps personal, family and house·hold accounts as well. 
• Cyber·Farmer management tools include cash·flow analyses, depreci· 

ation schedules, inventory and budget report s. 
• No computer experience is necessary to operate this system. 

129 

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

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

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

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

• Keeps individual records on each animal. 

The most powerful management tool ever for the 
ag ricultural producer. Farmers Workbook combines 
the power of Visicalc" • with the know ledge of a mao 
jar midwestern university. The Farmers Workbook is 
a col lection of templates that are designed to be run 
on the Visicalc" program. The templates include 
lables, formulas, sample data, test cases and full 
documentation. Template titles incl ude: Cattle 
Feeder, Pig Product ion, Sheep Production, Grain 
Management, Loan Payments, Market Average, Land 
Purchase and many others. 

• Vlslcalc Is a trademark of Personal Software. Inc. 

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

SuperBus™ Greatly multip.li.e~ 
system capabilities 

Thi s is an active, integrated syslem-not just a passive network. Super· 
Bus gives schools , banks, laboratories and businesses control of the 
way th ei r networks opera Ie. 
• Up to 18 computers, di sk drives or printers can be inlerconnected. 
• Complete file security (program and data) and BASIC security. 
• Bu ilt- in error detection and convenience features. 
• Can both read and write to disk. 
• All BASIC commands can be used. 

Auto-Boot TMSimplifies PETICBM operation $4995 
per computer 

• Auto·Boot is a ROM that automatically loads and runs the first program 
on the disk (i nitializing if necessary). 

• Completel y compatible with most other programs. 
• Just insert the disk in the drive, turn on the computer, and Auto·Boot 

does the rest. 

MasterCard. VISA and C.O.D. orders accepted. Specify compu ter model when 
ordering SuperBus or Auto Bool. Dealer Inquiries invited. ~[@~[glO(g) Ollil!£. 515-292-7634 ~ 2330 LI NCOLN WAY, AMES, IOWA 50010 
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A Flexible Input Subroutine
Glenn M. Kleiman Research Triangle Park, NC

Many interactive programs require a variety of types

of input from the user. For example, in my own pro

grams written for classroom use by children, each of

the following four types of input are often required:

1. Alphabetic strings, such as the user's name or

answers to questions.

2. Numbers, such as the user's age or the an

swers to math problems.

3. Single digits or letters from a restricted set,

such as when the user is asked to make a selec

tion from a menu.

4. Y or N, in response to questions such as "Do

you want to continue? (Y/N)".

A program designed for unsophisticated users

must have checks that the user's input is appropriate.

For example, the programmer must guard against

the uncertain user who, when given a Yes/No ques

tion, presses M for "maybe". Often, particularly in

programs to be used by children, one should also

control the number of characters that can be input.

A program should not accept a name consisting of

100 letters, nor should it accept 15 digits in answer

to a math problem that calls for a 3 digit answer.

Furthermore, the user should be able to erase

mistakes, and inappropriate responses should not

stop program execution.

I have written a general purpose input sub

routine to handle all of the above. It is written for

the PET, but most of the routine is compatible with

other BASICs, so it can be easily revised for other

microcomputers.

Within a program using this subroutine, the ac

cepted inputs are specified by assigning values to

variables before the subroutine is called. The main

variable is UF, which can have any one of four

values. If UF=0 (the default value), any letters, but

no other characters, will be accepted. If UF = 1 then

only numbers will be accepted. For both letters and

numbers, UM controls the maximum number of in

put characters. The default value for UM is set to 1

in line 300.

In order to restrict the accepted characters, as

for menu selection responses, UF is set to 2, and the

first and last characters to be accepted are assigned

to variables F$ and L$, respectively. For example,

the following line in a program will set the

subroutine to accept only the letters M,N,O, and P:

UF = 2:F$ « "M":L$ - "P":GOSUB300

Finally, to accept only Y or N, UF is set to 3. If

UF =2 or 3, UM is set to 1 automatically.

In all cases, inappropriate input is ignored. Input

characters can be erased by pressing the DEL key

and a completed input is signaled by pressing

RETURN. DEL and RETURN are not accepted

until at least one character has been input. Once

UM characters have been input, only DEL and

RETURN will be accepted.

When RETURN is pressed, UF and UM are

reset to their default values. Input strings are then

available in the program as variable INS, input

numerics as IN,

A few other notes. I use a flashing ? as a cursor,

but any character can be substituted in line 420. In

line 430, UT =TI +35 controls the rate of cursor

flashing. The flashing rate of 35 jiffies is slower than

most cursors, but seems to be less annoying to many

people than the usual speed. The technique of flashing

the cursor is based on the INP routine from CURSOR

#4. This subroutine, and any other frequently used

one, should be placed at the beginning of the pro

gram. The reason is that whenever a GOSUB (or a

GOTO) occurs, the sequential search for the

referenced line number begins at the first line of the

program. An input subroutine placed at the end of a

long program may be noticeably slow in accepting

responses.

This subroutine, written to be easily readable

rather than compact, uses 406 bytes (without the REMs).

FLEXIBLE INPUT SUBROUTINE100 REN

101 PEN

102 REN

193 REM

164 REM

1Q5 REM

106 REM
107 REN

110 REM
120 REM

130 REN

146 REM

150 REM

160 REM

170 REM
160 REN
190 REN

200 REM

210 REM

220 REM

230 REM

240 REM

250 REM

260 REN

2?u REM

GLENN PI. KLEIMflN

TEHCHING TOOLS:
MICROCOMPUTER SERVICES

P.O. BOM 12679

RESEHRCH TRIflNGLE PflRK
H.C. 27703

VflRIRBLES TO BE SET
UF=0 FOR RLPHRBETIC INPUT
UF=1 FOR NUMERIC INPUT

UF=2 FOR RESTRICTED INPUT
UF=3 FOR V OR H INPUT

IF UF»0 OR 1 SPECIFY-

UM - MAXIMUM NUMBER OF INPUT CHflRfiCTERS
■:DEFhULT UM 3ET IN LINE 300)

IF UF=2, SPECIFY-

F*=FIRST CHflRRCTER RCCEPTES
L$=LRST CHflRRCTER RCCEPTED

OUTPUT VRPIRBLES
IN* = INPUT STRING

IN = VRLCIN*)
280 REM

300 IFUM=OTHENUN=1

310 IFUF=OTHEMF$="R":L$="Z"

320 IFUF=1THENF$="0":L*="3"

330 IFUF>lTHENUri=l

400 GETU$ IFU*O""GQTO440

410 IFUT>TIGOTO400
420 PRINTMIBJC" 7n, UC, Vj ;"*-",

430 UC=3-UC:UT=T1+35;OOTO400
440 UL=LEN<IN4O ■IFUL=UM00T0510
450 IFUFO3GOTQ480

468 IFU*="V"ORU$=nN"GOTO490
476 G0T0500

4S0 IFU*<F*ORU*>L*GOTO500
430 IN$=IN5+U$:pRINTUf,:GOTO480
500 IFUL=0G0T0400

510 IFU$=CHR$C20>THENIN*=LEFT*CIN*JUL-l>:pRINT
520 IFU*<>CHR$C13>GOTO400
530 PRINT" " =UF=e:UM=0: IN=VRLON*> -RETURN

RERSV.
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A Flexible Input Subroutine 
Glenn M. Kleima n Research Triang le Pork, NC 

Many interactive programs require a variety of types 
of input from the user. For example, in my own pro
grams written for classroom use by chil dren, each of 
the following four types of input a re often required: 

1. Alphabetic st rings, such as th e user's name or 
answers to questions. 
2. Numbers, such as the user's age or the an
swers to math problems. 
3. Single digit s or letters from a restricted set , 
such as when the user is asked to make a selec
tion from a menu. 
4. Y or N, in response to questions such as "Do 
you want to continue? (YIN)". 
A program designed for un so phisti cated users 

must have checks that the user 's input is appropriate. 
For example, the programmer must guard aga in st 
the uncertain user who, when given a Yes/ No ques
tion , presses M for "maybe". Often , part icu larl y in 
programs to be used by children, one should also 
control the number of characters that ca n be input. 
A program should not accept a name co nsist ing of 
100 letters , nor should it accept 15 digits in answer 
to a math problem that calls for a 3 digit answer. 
Furthermore , the user should be able to erase 
mistakes, and in ap propriate responses should not 
stop program execu tion. 

I have written a general purpose input sub
routine to handle all of the above. It is written for 
the PET, but most of the routine is compati ble with 
other BASICs, so it can be easily revised for oth er 
microcomputers. 

Within a program using this subrout ine , the ac
cepted inputs are specified by assign ing values to 
variables before the subroutin e is called. The main 
va riable is UF , which can have anyone of four 
values. If UF ~ 0 (the default value) , any letters, but 
no other characters, wi ll be accepted. If UF ~ 1 then 
only numbers will be accepted. For both letters and 
numbers, UM controls the maximum number o f in
put characlers. The defau lt value for UM is set to 1 
in line 300. 

In order to restrict the accepted characters, as 
for menu selection responses, UF is set to 2, and the 
first and last characters to be accepted arc assigned 
to variables F$ and LS , respectively . For example , 
the following line in a program will set the 
subroutine to accept only the letters M , N,O, and P: 
UF "" 2:FS = " M" :LS "" " P":GOSUB300 

Finally, to accept onl y Y or N, U F is set to 3. If 
UF ~ 2 or 3, UM is set to 1 automatically. 

In all cases, in appropriate in put is ignored. Input 
characters can be erased by pressing the DEL key 
and a completed input is signaled by press ing 
RETURN . DEL and RETURN arc not accepted 

until at least o ne character has been in put. Once 
UM characters have been inpu t, onl y DEL and 
RETURN will be accepted. 

When RETUR N is pressed, UF and UM arc 
reset to th eir default values. Input st rings arc then 
avail able in the program as variabl e INS , input 
numerics as IN. 

A few other notes . I use a nashi ng ? as a cu rsor, 
but an y character can be substituted in line 420. In 
line 430, UT ~ TI + 35 controls the rate of cursor 
flashing. The fl ashing rate of 35 j iffies is slower Ih an 
most cursors, but seems to be less annoying to many 
people than the usual speed. The techni que of fl ash ing 
Ih e cursor is based on the INP roul ine from CU RSOR 
#4. This subroutine, a nd any other frequently used 
one, should be placed at the beginning of the pro
gram. The reason is that whenever a GOSU B (or a 
GOTO) occurs , the sequent ial search for the 
referenced line number begins at the first line o f the 
program. An input subroutine placed at the end of a 
long program may be noticeably slow in acce pt ing 
responses. 

This subrout ine, written LO be easily readable 
rather than compact, uses 406 bYles (without the R EMs). 

100 REI'! FLEl<:IELE It /PUT SUBPOUT WE 
101 REI1 
102 REtl GLEtlt/ 1'1. k LEII1At / 
1(13 REI1 TEACHH/G TOOLS 
104 REt! ,'11 CROCOI'lPUTER SER'·II CES 
1135 REt'1 P. O. BOX 12679 
106 REI! RESEARCH TPI F-tK,LE PAF' I~ 
107 PEI1 H. C. 2;:'09 
110 REI-! 
12'0 REI-! VARIABLES TO BE SET 
130 RE!1 UF=0 FOR ALPHABET IC It~ PLlT 
140 REt,! UF=l FOR IIUt'!EF- I C I flPU T 
1513 F~E I'I UF=2 FOR RESTR I CTED l r~ F'UT 
160 F~Et'l UF =3 FOR '" OF' 11 II /PUT 
170 REt·1 
180 REt'! I F UF=O OF.: 1 SF'ECI F',' 
190 F:Et'1 lit" = NAXH1Ut,! IIUI'lBER OF 1I1PUT CHARACTEF~S 
28 €1 REI'! ( DEFAUL T Ut,! SET It~ LI I~E 300' 
2 10 REt'! IF UF=2, SPE(. IF"'; 
220 REI" FX=F I RST CHARACTER ACCEPTED 
230 REt·1 L$=LAST CHARACTEF; ACCEPTED 
240 REf'! 
250 REI" OUTPUT VAP IABLES 
2'60 REI" I nr = II/F'UT STR tt /G 
270 REI'1 H~ = VAL< I 1-10 
280 REI'1 
31313 I FUt1=kHHEHUt'1=1 
3 10 I FUF=e THEHFx= "A" ; L:i,="Z " 
320 I F UF=l THEt~F !,="0" L!= "9 " 
330 I FUF) 1 THEt~UI'l= 1 
340 n,.=" " ' UT=T! UC=I 
400 GETUt · I FU! ()" "GOT0 440 
4 10 IFUT>TIGOT040u 
420 PR It /H1IIlx ( " ?" , UC, I ) ," .... ", 
430 UC=3-UC:UT=T I +35 :GOT04GO 
440 UL=LEtH It l.$ ) · I FUL=UI'lGOT051 0 
451) I FUF()3GOT04S0 
460 I FUt= "',' ''ORU.f.= ''N''GOT0490 
470 GOT0500 
480 I FUr ( F$ORU:f.)L:tGOT05(11j 
490 I1~$=IN$+U" PRIInU$; ' C,OT0408 
5 13 £1 IFUL=0GOT0400 
5 10 IFUf,=CHF-: :f. (20 ) THEt'II ~I$=LEF T.f. ( ltH;,UL-1 ) PPINT" ~ 0:-"; 
520 IFU:f.( )CHR.f. ( 13)GO T0400 
530 PRI HT" " : UF=O , UI'1=0 , I II=VAL ( 1 ~1$ ) F~ETUP. t / 

READ" . © 
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Skyles Electric Works

QYour 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
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 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 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 ail 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 intercontrol

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

How expensive are these classroom

miracles?

A We think the word is inexpensive. The Regent

• system is $250 for the first PET: S150 for each

additional PET in the system. The SUB-it is $40. (Add

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

2001-8.) And the Proctor is S95.

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

2 meter. S60 each: 4 meter. $90 each.

Q.

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 WKisman 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 student s have full access? And how do you 
preserve your sanity while all this is going on? 

A. With t he Regent. 

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

• su rprisingly inexpensive, simple, effective way to have 
students at al l 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 w ith t he Regent. and do all those good things we promised. It's designed to operate with 
BK. 16K. 32K PET I 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 t otal 
control over. and receives reports concern ing. 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 t he original 200 1-8 models) 
that allows up to 15 PETs to be connected to a 
common disk via the stan'dard PET-IEEE cables. The 
Commodore 2040. 2050 or B050 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 
w ipe 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. Vet all the PETs in the 
system have access to all disk programs. Available for 
all PET I CBM 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 $250 for the fi rst PET: $150 for each 

additional PET in t he system. The SUB-it is $40. (Add 
an interface board at $22.50 if the PET is an original 
2001 -B.) And the Proct or is $95. 

There are cables available. too: 1 meter at $40 each : 
2 meter. 560 each: 4 meter. 590 each . 

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

~ 
and to send you the complete information package. 

1

23 1 E S o uth Whisman R oad 
Skyles Electric Works M o untain Vie w , C A 9 40 4 1 

(41 5 ) 965-1735 
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Universal Tape

Append

For PET/CBM

Roy Busdiecker

Wooclbridge, VA

Many times we run into the situation where we'd

like to combine programs which have been SAVEd

separately. Typical examples include subroutines

which can be used in many different programs; in

terest calculations for mortgage, loan, or savings pro

grams; complex arithmetic for math or engineering

programs; and sorting routines for data processing

applications.

Owners of Commodore PET/CBM 2001-series

computers have several alternatives. Several firms of

fer a plug-in ROM (read-only memory) in the $50 to

$100 range, which adds an APPEND command to

the normal instruction repertoire.

The program described here allows owners of

Version 1 (BASIC 2.0), Version 2 (BASIC 3.0), or

8000 series (BASIC 4.0) PET/CBM computers

automatically to combine two or more programs

which were saved on cassette from either one of those

two computers.

In use, the program is extremely simple. First,

LOAD this APPEND program from its cassette.

Next, take the APPEND cassette out of the recorder,

and replace it with the cassette that has the first pro

gram you want to append to it. DO NOT LOAD

the second cassette, but RUN the APPEND program

that is already in the computer. You'll be instructed

to "Press Play on Cassette #1", and once you do

that, the program takes over. After the first program

has been added, take out the cassette and insert the

second one you want to add. When you RUN the

APPEND program again, it will once more ask you

to "Press Play...", then add the second program at

the end of the first. After you've combined all the

programs you want to join, delete the BASIC Ap

pend routine (type each line number, 0 through 29,

pressing 'RETURN' after each), and use the BASIC

SAVE command to store the combined version.

Preparing Programs to be Combined

A few rules must be observed with regard to the pro

grams which are to be joined. In general, you must

assure that there is no overlap in line numbers bet

ween the two (or more) programs. For example, if

you have two programs where one contains lines

numbered from 100 to 500 and the other contains

lines 300 to 700, the computer's operating system

will not react 'normally' if the two are appended. An

easy 'fix' is to renumber one program or rhe other,

so that none of its line numbers fall in the range of

numbers used in the other program. An exception to

this rule is the Append routine itself, because it will

be deleted before you start using the combined pro

grams.

When programs are appended, the one(s) with

lower line numbers should be done first, to avoid

problems.

Some programs, especially those prepared com

mercially, were SAVEd from the Monitor rather

than BASIC, and contain machine language instruc

tions ahead of the BASIC routines. These may not

be combined using this program unless the BASIC

and machine language sections are "broken apart"

and stored separately. You may be able to figure out

how to do this by careful study of this article and

some experimentation. . .but be sure that you have

backup copies of everything critical before you start!

If the APPEND program detects one of these

(relatively unusual) programs, it will give you an

error message and stop without trying to do the

APPEND.

As long as you have sufficient room left in the

computers free memory, you may keep adding pro

grams. If you try to add a program which requires

more than the remaining free space, the program will

print an error message and not attempt to APPEND.

How the Program Works

Actually there are two separate programs which work

together to do the job. The first (Figure 1) is a

machine-language routine, loaded in the second

cassette buffer, which inspects the program in the

BASIC text area and calculates where the BASIC

program ends.

c*

PC IRQ SR RC XR VR SP

C6FE E62E 3R 3E 36 34 Ffl

033R E8 03 fl9 tU 8D 55 03 69
0342 61 SD 4F 03 fl9 04 8H 50

034R 03 3D 56 83 RD B9 08 F8

0352 18 Rfl RD B8 08 8D 55 03

035H 69 01 SD 4F 03 3R SB 56

0362 03 69 00 3D 50 03 4C 4E

036R 03 RD 55 03 3D 3R 03 RD

0372 56 03 8D 3B 03 66 FE E7

Figure la. Machine Language Program Listing (Monitor

Version, for entering in computer).

The BASIC Append routine (Figure 2) uses the

machine-language routine to find the end of the cur

rent program in memory. Then it uses one of the

built-in ROM (read-only memory) routines to find

the "header" on the cassette tape at the beginning of

the SAVEd program. That header contains the start-
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Append 
For PET/CBM 
Roy Busdiecker 
Woodbridge, VA 
M any times we run into the situ a tion where we'd 
like to combine programs which have been SAVEd 
separatel y. T ypical examples include subroutines 
which can be used in man y different programs; in
terest calcula tions for mortgage, loan , or sav ings pro
grams; complex arithmetic for math o r engineering 
programs; and so rting routines for data processing 
applications. 

Owners o r Commodore PET/C BM 2001-series 
computers have several alternat ives. Several firm s of
rer a plug-in ROM (read-on ly memory) in the $50 to 
$100 range, which adds an APPEND com mand to 
the no rmal in struction reperto ire. 

The program described here allows owners or 
Version I (BASIC 2.0) , Versio n 2 (BAS IC 3.0), or 
8000 series (BASIC 4.0) PET/C BM computers 
automaticall y to combine two or morc programs 
which were saved on cassette from either onc of those 
two com puters. 

In usc, the program is ex tremely simple. First , 
LOAD this APPEND program rrom its cassette. 
Next , take the APPEND cassette out or the recorder , 
and replace it with the cassette tha t has the first pro
gram you want to append to it. DO NOT LOAD 
the second cassette, but RU N the APPEND program 
that is a lready in the computer. You ' ll be instructed 
to II Press Pl ay on Cassette # 1", a nd once you do 
that , the program takes over. Art er the first program 
has been added , take out the cassette and insert the 
second one you wa nt to add. Wh en you RU N the 
APPEND program again , it will once more ask you 
to " Press Play ... ", then add the second program at 
the end o r the first. After you 've combin ed all the 
programs you wa nt to join , delete the BASIC Ap
pend rou tine (type each line number , 0 through 29 , 
press ing ' R ETU RN ' arter each), and use the BASIC 
SA VE comm and to store the combined version. 

Preparing Programs to be Combined 
A rew rul es must be observed with regard to the pro
grams which are to be joined. In general, you must 
assure that there is no overlap in line numbers bet
ween the two (or more) programs. Fo r example , ir 
you have two program s where o ne conta ins lines 
numbered rro m 100 to 500 and the other contain s 
lines 300 to 700, the com puter 's operating systerr, 
will not react ' normally' if the two are appended. An 
easy' fix ' is to renumber one program or the other, 

so that no ne of its line numbers fa ll in the range of 
numbers used in the other program. An exception to 
this rule is the Append routine it self, because it will 
be deleted berore you sta rt using the combi ned pro
gram s. 

When programs are appended, the one(s) with 
lower li ne numbers should be done first, to avoid 
problems. 

Some programs, especia ll y those prepared co m
mercially, were SAVEd from the Monitor ra ther 
th an BASIC, and conta in machin e language in struc
tions ahead or the BASIC rou tines. These may not 
be combined using this program unless the BASIC 
and m achine la nguage sections are "broken apart" 
and stored separatel y. You may be able to figu re out 
how to do this by carefu l stud y or thi s a r ticle and 
some experimentation ... but be Sllre that yo u have 
backup cop ies of everything critica l before you start! 
Ir the APPEND program detects one or these 
(relat ively unu sual) progra ms, it wi ll give you an 
error message and stop without tryin g to do the 
APPEND. 

As lo ng as you have sufficient roo m lert in the 
computers rree memory, you may keep adding pro
gram s. Ir you try to add a program which requires 
more th an the remainin g free space, the program will 
print an error message a nd not attempt to APPEND. 

How the Program Works 
Actually there are two separate programs wh ich wo rk 
together to do the j ob. The first (Figu re I) is a 
machine-language routine, loaded in th e second · 
cassette burre r , which inspects the program in the 
BASIC text area and calculates wh ere the BASIC 
program ends. 

Ct. 
PC IF.:G' S~: AC :'< F.: IT'F~ ::;p . .' C6FB E62E 3A 9E 36 :::: 4 FA 

(1:~: :3A E"-' -0::' ~]::: A9 01 8D ~~ 
._1 ..... , 03 69 

0342 01 :::D 4F 03 A9 (14 :::D 5~) 

034A 0'"' :::II c- .- 03 AD B9 0::: FO ~, ._It;:.. 

0::::52 1::: AA AD E":' ,~, [it: t:It c-~ --1._' 03 
~::::5A 69 l:H 8It 4F [1:3 SA :::D 56 
0::::62 (1:3 69 (10 SIt 5~J 03 4C 4E 
0:36A 0'" .j AD c-c-..... 1._, 03 :::D 3A 0:3 AD 
tl372 c- .-

..... It· 0:3 :::D 3E: £1:3 60 FE B7 

Figure Ia. Machine Language Program Li stin g (Monitor 
Version , for entering in computer). 

The BASIC Append routine (Figure 2) uses the 
machine-language routine to find the end or the cur
rent program in m emory. Then it uses one of th e 
built-in R O M (read-only memory) routines to find 
the " header " on the cassette tape at the beginning of 
the SAVEd progra m. That header contains the start -



&^ FLOPPY DISK FOR PET !
Introductory Special

m $595.00
[r^L^'l^lSK 'j i! i'i Controller Board, DOS,

1 J

announcing

40T Disk Drive & Cable.

Pedisk 11 is a small floppy disk controller board that plugs into a ROM socket in vour computer. The board contains all the logic required for a disk

system as well as space for ROM. It is used with standard 5%" or 8" disk drive/power supply housings to form a fast, reliable and inexpensive mass

storage system. The CRS/PDOS software package provides simple yet sophisticated file handling. The extended command set can be executed

directly or from a program: LOAD, RUN, SAVE, OPEN, CLOSE, INPUT and PRINT.

FAST - loads programs at least 3 times faster than 2040. It is the

fastest disk available for PET.

SOPHISTICATED - The CRS/DOS op system provides advanced file

handling, indexed-sequential, but very easy to use.

PEDISK II CONTROLLER BOARD $229.00

CRS/PDOS II DOS PACK [ $ 75.00
40T DISK DRIVE-HOUSING $395.00

PEDISK II MANUAL $ 10.00

RELIABLE - single chip disk controller using IBM 3740 recording

format gives maximum timing margins — super reliability.

COMPATIBLE — reak diskettes from other systems - 6502PDS,

AIM, SYM, and even RADIO SHACK (special software). IBM 3740

soft sector single density.

MPI B51 DISK DRIVE (40 track) $269.00

DISK CABLE (2 drive) $ 35.00

534" DISKETTES (box of 10) $ 29.95

PEDISK II DIAGNOSTIC ROM S 29.95

NEED MORE ROM ROOM? meet SPACEMAKER II
Switch between one of four ROMS - software controllable.

Mix and match - ROMS, PROMS and EPROMS: 2332, 2732, 2532, 2716, etc.

Vertical mount, put several Spacemakers in adjacent sockets.

ROMDRIVER $39.00SPACEMAKER II S39.00

Spacemaker II is a small p.c. board containing four ROM sockets. It

plugs vertically into any ROM socket in a new PET. The user can

switch between any of the four ROMS manually or under software

control using ROMDRIVER or USER I/O.

ROM I/O $9-95

ROM I/O is a special utility control software package for ROM-

DRIVER owners allowing software controlled switching of ROMS.

The package includes menu-driven selection of ROMS and an "editor"

to add or delete entries - complete control directly from your

keyboard. Available on Commodore or PEDISK diskette.

I full FORTH + |

INTERPRETER — can be executed directly in an interpretive mode

to speed testing and debugging.

CROSS-COMPILER - words can be individually compiled and tested,

the entire program can also be cross-compiled for maximum efficiency.

COND. ASSEMBLER - Machine language modules can be intermixed

and conditionally assembled to fullFORTH.

SPECIFY PEDISK, 6502PDS, COMMODORE 2040 DISK

J!

ROMDRIVER is an accessory -parallel output port used to control

Spacemaker ROM selection without using the User Port of the PET.

The small p.c. board plugs inside the PET and is connected to

Spacemakers with jumper cables.

USER I/O $12.95

USER I/O allows software control of Spacemaker utilizing the PET

User I/O port. A connector with specially designed jumpers and the

diskette with control software "SPACECTL" is provided. Available

on Commodore or PEDISK diskette.

FULL FEATURE "FORTH" FOR 6502 SYSTEMS

STRING HANDLING - variable length constants and variables are

allowed. Processes compare, move, concatenate and sub-string words.

FLOATING POINT - process 5 or 9 digit integer and floating point

numbers for arithmetic operations.

SCREEN EDITOR - contains a unique full cursor visible screen

editor.

$65.00

6502 PROFESSIONAL DEVELOPMENT SYSTEM

6502PDS: MINI $2695.00
The 6502 PDS is a versatile multi-card microcomputer designed and programmed for professional engineering and program development work,
scientific computing, and general processing. This system provides the maximum in capability at the lowest possible cost by utilizing the industries
must widely used computer bus - the S100. With a choice of over 500 peripherals including telephone interface, speech synthesizers, vocoders, and
even associate memory, the potential end use is unlimited. The 6502 PDS is housed in a sturdy S100 mainfrain containing the 6502 MPU, Multiple
I/O Card, RAM, and Disk Controller Board. This leaves room for future expansion. The system can be connected to any RS232 terminal or used

with the optional internal Video Board.

FOR INFORMATION, SEE YOUR DEALER OR:

fMICROTECHJ P.O. BOX 102 • LANGHORNE, PA 19047 • (215) 757-0284

PET IS A REGISTERED TRADEMARK OF COMMODORE.

.. ,~iJ~~ 
\~a 

FLOPPY DISK FOR PET*! 
Introduct ory Special 

~a announcing ( ~~~ISK II] 
$595.00 

Control ler Board, DOS, 
40T Disk Drive & Cable. 

Pedisk I t is a small f loppy disk controller board that plugs in to a ROM socket in your computer. The board contains all the logic required for a disk 
system as well as space for ROM. It is used wit h standa rd 5%" or 8" disk drive/ power supply housings to form a fast, reliable and inexpensive mass 
storage system. The CRS/PODS software package provides simple yet sophisticated file ha ndling. The extended command set can be execu ted 
di rectl y or from a program: LOAD, RUN , SAVE, OPEN, CLOSE, INPUT and PA INT. 

FAST - loads programs at least 3 times faste r than 2040. It is the 
fastest disk available for PET . 

SOPHISTICATED - The CAS/ DOS op system provides advanced file 
handl ing, indexed-sequentia l, but very easy to use . 

PEDISK II CONTROLLER BOA RD 
CRS/ PDOS II DDS PACK .. 
40T DI SK DRI VE·HOUSING 
PED ISK II MANUA L 

$229.00 
5 75.00 
$395.00 
5 10.00 

NEED MORE ROM ROOM? 

RELIABLE - single ch ip disk cont ro ll er usi ng IB M 3740 recording 
format gives maximum ti mi ng margins - super reliability. 

COMPATIBLE - reak diskettes from other systems - 6502PDS, 
AIM, SYM, and even RADIO SHACK (special software). IBM 3740 
soft sector si ngle densi ty. 

MPI B51 DI SK DRIVE (40 t rack ) 
DISK CABLE (2 drive ) ..... . 
5%" DISKETIES (box of 10) . . 
PEDISK II DIAGNOSTIC ROM 

$269.00 
$ 35.00 
$ 29.95 
5 29.95 

meet SPACEMAKER II 
Swi tch between one of fo ur RO MS - software controllable. 
Mix and match - ROMS, PROMS and EPROMS: 2332,2732,2532,2716, etc. 
Vertical mount, put several Spacemakers in adjacent sockets. 

SPACEMAKER II 539.00 

Spacemaker II is a sma ll p.c. board containing four ROM sockets . It 
plugs vertically into any ROM socket in a new PET. The user can 
switch between any of the four ROMS manually or under software 
control usi ng ROM DR IVER or USER 110 . 

RO M I/O 59.95 
ROM 110 is a special utility control software package fo r ROM
DRIVER owners allowing software contro ll ed switching of ROMS. 
The package incl udes menu-driven selection of ROMS and an "editor" 
to add or delete entries - co mplete control di rec tl y from you r 
keyboard. Avai lable on Commodore or PEDISK diskette. 

( full FORTH + ) 
INTERPRETER - can be executed directly in an interpretive mode 
to speed test ing and debugging. 

CROSS·COMPILER - words can be ind ivid uall y compiled and tested, 
the en t ire program can also be cross·compiled for m ax imum eff iciency. 

CONDo ASSEMBLER - Machine language modules can be intermixed 
and conditionally assembled to fu IIFORTH. 

SPECIFY PEDISK, 6502PDS, COMMODORE 2040 DISK 

",,( ~6...;;50~2_P_O ___ S~l! 
6502PDS: MINI .. ... . .. . . 

RDM DRIVER $39.00 
ROM DRI VER is an accessory 'Parallel outpu t port used to control 
Spacemaker ROM selection without using the User Port of the PET. 
The small p.C . board plugs inside the PET and is connected to 
Spacemakers wi t h jumper cables. 

USER I/O .......... . $12. 95 
USER 110 a llows so ftware con trol of Spacemaker utilizi ng the PET 
User 110 port . A connector wi th specially designed ju mpers and the 
diskette with control software "SPACECTL" is provided. Avai lable 
on Commodore or PE DISK diskette. 

FULL FEATURE "FORTH" FOR 6502 SYSTEMS 

STRING HANDLING - variable length constants and variables are 
allowed. Processes compare, move, concatenate and sub·string words. 

FLOATING POINT - process 5 o r 9 digit integer and floating point 
numbers for ari th met ic operat ions. 

SCREEN EDITOR - conta ins a unique full cursor visib le screen 
editor. 

.. . • .... . 565.00 

6502 PROFESSIONAL DEVELOPMENT SYSTEM 

.. ............. .. . .. .. ....... ... .. $2695.00 
The 6502 PDS IS a versa t ile multi·card m icrocompu ter designed and programmed for professional engineering and program development work, 
scientific computing, and general processing. This system provides the maximum in capability at the lowest possible COSt by utiliz ing the industries 
must widely used computer bus· the S1 00. With a choice of over 500 peripherals includ ing telephone in terface. speech sy nthes ize rs, vocoders, and 
even associate memory, the potent ial end use is un limited. T he 6502 PDS is housed in a sturdy S100 mainfrain con taining the 6502 MPU, Mu lt iple 
110 Card . RAM, and Disk Controller Board . This leaves room for futu re expansion . The system can be connected to any RS232 terminal or used 
with the OPtional internal Video Board . 

FOR INFORMATION, SEE YOUR DEALER OR: 

OvnCROTECH) P.O. BOX 102 • LANGHORNE, PA 19047 • (215) 757·0284 
• PET IS A REGISTERED TRADEMAR K OF COMMODORE. 
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033C

833E

0341

0343

0346

0348
034B

034E

0351

0354

0357

035fi

S35C
S35F

0360
0363

0365

036B

036E

0371

0374

S377

Hy

SD

si

8D
sn

fin

F9

hh

fin

3D

69

3D

Sfi

sn

69

3D

4C

fin

8D
flD

3D

60

01

55

01

4F

04

58

56

E9

13

B8

55
01

4F

56

00

50

4E

55

Sfi

56

3B

0C

02

0£

0£

0£

0C

0S

8::

02
8:1

02
0£

0c

0:-

Llifi

: STfi

fine

STfi

LDfi

: STfi

! STfi

: LDfi

BEQ

TfilK

LDfi

STfi

fiDC

STfi

TXfi

STfi

fine

STfi

JMF

LDfi

STfi

LDfi

STfi

RTS

#$01

$0355

#$01

$034F

#$64

$8350

$0356

$88B3

$036B

$08BS

$0355

#$01

$034F

$8356

#$00

$h:-:.c;m

$034E

$0355

$033fi

$8356

$833E

Figure Ib. Machine Language Program (Disassembly Listing)

ing and ending addresses from which its program

was saved, and knowing those values allows us to

calculate the length of the program on tape.

Armed with knowledge of the end of the current

program in memory, and the length of (he program

to be appended, we can calculate new .starting and

ending locations for loading the program from tape.

By changing those values before we bring the pro

gram in from the computer, we can start loading the

new program right where the old one ends.

Complications

Back when there was only one operating system (set

of ROMs) for the PET, the APPEND routine was

much simpler. The second version (BASIC 3.0)

made several changes which increased the challenge

in designing an APPEND program to run on either

version and APPEND a tape which had been created

on either version. Appearance of BASIC 4.0 in the

8000 series complicated matters further. There are

now nine possible combinations, as depicted in

Figure 3.

The first problem, and most obvious, is that the

various "built-in" routines used by the program are

in different locations in the two versions. Further

more, some "fixing-up" which is done automatically

in BASIC 2.0 by the tape load routine requires calls

to other routines in BASIC 3.0 and 4.0. A summary

of these differences is shown in Figure 4.

0 REM-SUPER RPPEHD-FOR PET/CEM, COPVRIGHT OCT 73 BV ROY BUSBIECKER

1 P=256:SVS828:PRIHTPEEK<826)+P*PEEK 0327 ::':PV=FEEKC 58803) = PR I NT " 3WMWWWIMWI"
2 GOSUB12;H1=PEEK(S26)+P*PEEK(327>-1:fi2K=fil/256:R3=fil-P#R2?i:IFPV=i6@THEN16
3 GHPV+1GOT014,15

4 F-25b-Bl=PEEK(635)+P*PEEK(63b)-E2=PEEK(637>+P*PEEK(t3S):IFPEEK<636)O4THEN27
5 IFPEEK<635)=STHEN8
6 IFPEEK-: 635> = iTHENfil=fil + i - fl2K=fl1/256 : fi3=Hl-P*fi2;;: GOTOS

7 GUT027

3 B3-B2-B1+H1 ■ C i E=B3/256 ■ C2=B3-P#C 1 '4 ■ F0KE635, h3 : PGKE636, fi2;; = P0KE63? ■ f:2
9

10

11

12

13

14

15

16

17

13

19

20

21

IFPV=166THEN23

0NPV+1GUT017, 18

IFPV=lb0THEHPLiKE153,9:BU=623-FORI=EUTuELH-y:pGKEI, 13 ■ NEXT-RETURN
P0KE525-F1V*:::67,9 ■ EU=527+PV*96 ■ FOR I «BUT0BU+8: POKE I ■ 1 ~< ■ NEXT : RET) IRH
PRIHT"SVS62894)iKD9Ja)aiS0P11 = PRIHT"G0T04:111111111111113" : STOP
PR I NT" SVS62886WH«HMWDfl11 : PR I NT" G0T04:11111111111111]" : STOP
PR I NT " SVS62949MiSRftWKWl11 : PR I NT "G0T04:i 11111111111113" : S TOP
GOSUB12 ■ PR I NT" MWWKWSVS62403" ; PR I NT

GOSUB 12 : PR I NTII MKDfflffi3SVS62393i«ISBfl1

TTTTTTTm" : STOP

PR I NT" GOTO 13' 11II1111111II" : STOP

24

SVS56242

SVSS23

P0KE42^PEEK<826>+2:P0KE44.PEEK<826)+2:P0KE46/PEEK<826)+2
P0KE43,PEEK(327):R0KE45,PEEK(327):POKE47,PEEK(S27>:END
GOSUB 12 ■ PR I NT "&fiH«^VS62456HHHl11 : PR I NT" RriTri24' II1IIIIIIIII3" - STOP
SVS46262
SV3323

26 G0T021

27 PRINT"flr-ERROR.i TfiPE TO BE BPPENDED 13 NOT H SIMPLE BflSIC PRQGRflM
23 PRINT"MHCHINE-LfiNGUfiGE SEGMENTS MUST BE SflVEE sEPhRhTELV."-END
29 PRIHTM:flrtRRuR." NOT ENOUGH MEM0RV SPfiOE LEFT TO fiPPENB THIS PROGRfiM.

Figure 2. BASIC Program Listing

":END

· .' 
· .' 
· .. · .' 
· .' · .. · .. 
· .' 
· .' · .. · .' · .' · .. · .. · .' · , 
· .' · .. · .' · .' 
· .' 
· .. · , 

033C A9 01 LDA 
033E 8D 55 03 STA 
0341 69 01 ADC 
0343 8D 4F 03 STA 
0346 A9 04 LDA 
0348 8D 50 03 STA 
034B 8D 56 03 STA 
034E AD B9 08 LDA 
0351 F0 18 BEQ 
0353 AA TAX 
0354 AD B8 08 LDA 
0357 8D 55 03 STA 
035A 69 01 ADC 
035C 8D 4F 03 STA 
035F 8A TXA 
0360 8D 56 03 STA 
(1363 
(1 :~:65 

~~1:~:6t: 

0 :~:6B 
~~136E 
0:':::71 
0::::74 

69 (1[1 
E: II 5 (1 ~~1:~: 
4C 4E t13 
AD 55 £1:'::: 

3A £1:::: 

ADC 
::nA 
.Jt'1F' 
LIlA 
::;;TA ::m 

AD 
BD 

56 t1:'::: LIlA 
3B (13 ::;;TA 

[1:~:77 60 PI:3 

#$01 
$~]:355 

#$(11 
$(134F 
#$04 
$0350 
$(1356 
$0BB9 
$036B 

$~~1::: E:t: 

$0:.355 
#"$(11 
$t134F 

$(1:356 
#$00 
$~~1 :~:5~~1 
$~)34E 

$(1:355 
$~3:DA 
$(1:;:56 
$~~13~:B 
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in g and end in g addresses from wh ich its program 
was saved, and knowing those va lu es a llows us to 
ca lculate the length of the program on w pe. 

Armed wi,h knowledge of 'he end of 'he curren' 
program In memory, a nd th e length of the program 
to be ap pended, we can calcul ate new sta rtin g and 
end in g locations for loadin g the program from ta pe. 
By changing those values bero re we bring ,he pro
gram III from the computer, we ca n sta rt loading the 
new program riglll where the old one en ds. 

Complications 
Back when th ere was onl y one operating system (set 
o r RO M s) ror the PET, the APPEND rout ine was 
much simpler. The second ve rSIon (BASIC 3.0) 
made several chan ges which in creased the chall enge 
in designin g an APPEN D progra m to run on either 
ve rSIO n a nd APPEND a tape which had bee n creat ed 
on e i, he r version . Appearance or BASIC 4.0 III the 
8000 scri es co mpli cated mall ers furth er. There are 
now nine poss ible combinat ions, as dep icted In 
fi gu re 3. 

Figurc lb. Machinc Langu :'lgc Program (D isassembly Li stin g) 

The first p robl em , and most obvious, is tha t the 
vanous " built-in " routin es used by (he program are 
III d ifferent locat ions 111 the two versions. Furth er
morc, some " fi xin g- up " which is done aut omati call y 
in BASIC 2.0 by ,he tape load routi ne requ ires ca lls 
to oth er routin es in BASIC 3.0 a nd 4.0 . A summary 
of these differences is shown in Figure 4. 

tl REt'l-~;UPEf;: APPEt·lIt-FOF.: PET/CBtt , COP'r'F.: IOHT OCT 79 ,:'T' PO'T' BUSD I ECKEF~ 
1 P=256 : ~; 'T'::;:::2S : PI': I tHPEEf( (:::26 ) +PtPEEK (:::27 ) : F",/=PEEK ( 50003 ) : F·F.: I tH" :m~m~!~!~!~l" 
2 GOSUB12 : A1=F'EEf«S26)+PtPEEK ( 827)-1 : A2%=A l/256 : A3=Al-F'tA2% : IFPV=160THENI6 
30NF'V+1GOT014 .. 15 
4 P=256 :B1=F'EEf«635)+F'tPEEf«636) :B2=PEEK ( 637)+PtPEEk ( 63S ): IFPEEK(636)()4THEN27 
5 IFPEEK(635 ) =0THENS 
6 IFF'EEf« 635 ) =ITHENA1 =A l+1 : A2%=A1 / 256 :A3=A l -F'tA2% : GOTOS 
7 GOT027 
::: E:3=B2-B 1 +A1 : C1 ;·;=B3 .... '256 : C2=B:3-F'tC1 ;.; : F-OKE6:35 ., A:3 : POKE636 ., A2;'; : POKE6:;:7 .. C2 
9 F'OKE638 .. C1% : IFC1%)F'EEK ( 53 ) ORC1%=PEEK( 5:3 ) ANDC2) =F'EEK( 52 ) THEN29 
10 IFF'V=160THEN23 
110NF'V+1GOTOI7 .. 1S 
12 IFF",/=160THEt-lF'OKEI5::: .. 9 : BU=623 : FOF.:I=':UTOBU+::: : POKEI .. 1.3 : t·jD<T : F.:ETURt·j 
13 POKE525-F'Vt367 .. 9 :BU=527+PVt96 : FOF.:I=BUTOBU+S :POKEI .. 13 :NEXT· RETUPN 
14 F'F.:ItH "~;'r'::;62:::94 :~!~!~!~!~!~!~]" : F'RIt-lT"GOT04.11 I 1 I I I I 1111111" : ::;TOP 
15 F'F.:ItH " ::;'T'S62::: :::6 :~m~m~m~1" : PRItH " GOT04.1 I I I I I I I I I II I I ]" : STOP 
16 PF.:ItH ":3',' ::;62949 :~~m~!~!~!~1" : PPItH " GOT04. 1 I I I I 11 I 111111]" : STOP 
17 GO::;UB 12 : PI': It-lT'' :~m~m~E',' ::; 624(1:3 " : PF~ ItH" .111111111]" : STOP 
18 GO::;UB12 : PF~ lt-lT ":~!~!~~!~E 'T'::;62:39 :;: :~m~1" : FRItH"GOT019.11 I 11111 11 I I]": ~;TOP 
19 S[T'~:;5~~1242 

20 ::;'r '8:::2::: 
21 F'OKE42 .. PEEf«S26 ) +2 : POKE44 ,F'EEK (:::26 )+2 :POKE46,PEEK ( S26 ) +2 
22 F'OKE4:;:, PEEIU:::27 ) : POKE45 ., FEEl( ( :::27) : POkE47 ., F'EEK ( :::27) : Et·lIt 
23 GO::;UB 12 : PR I tH" :~!~W~!~E',' ::;62456 :~~!~1" : PR I tH" GOT024. I I I I I I I I 1111]" : ~; TOP 
24 S'T1846262 
25 :3 I

T
1:=::::2::: 

26 GOT021 
27 PF.: ItH " :~l:£F~POF.:. ~ TAPE TO BE APF'Et-lDED r.:; t·jOT A 
2::: PI': I tH " t'1ACH I NE -LAt·jGUAGE ::;EGt'lEt-n::; t'lU~;T BE ::;H'o,iED 
29 PF.: It-lT'' :~l:£F.ROF.:. ~ tlOT Et-lOUGH t'lEt'10F.: ',' S;PACE LEFT 
Figure 2. BASIC Program Listing 

S; HlF'LE BA::; I C PF.:OGPAt'1." 
SEPAF.:ATEL','. " : Et·lD 
TO APPEND THI::; PF.:OGF.:At'1." : Et·m 
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flPPEHO Prosrin

running on

Utrsion 1 PET

<Bfi£IC 2.CO

i)»rii on 2 PET^CBfi

<6fiSIC 3.0)

8000 Stries CBM

CBHSIC 4.0)

Ta*« SHUEd

Uersion 1 PET

U*rsion 2 PET.-CBM

8000 S*r les CBM

U«rnon 1 PET

Ueriion 2 PET'CBM

8000 S»rit* CBM

U»rsioo 1 PET

Uersion 2 PET-'CBH

8000 Series CBM

Figure 3

BHSIC 2.0

SYS 62694

SYS 62403

BflSIC 3.0

SYS

SYS

SYS

62886

62393

50242

BflSIC 4,0

SYS

SYS

SYS

62949

62456

46262

Rout

Find

Load

Fix

li

i n*

rro»r»n

Cti» 1 i'i 1 .. 1

nk point

htadtr

'done automatically by BASIC 2.0 "load program*' routine-

Figure 4. Differences in Built-in Routines

One other difference is that on BASIC 3.0 & 4.0

machines, it is necessary to reset the pointers for

variable storage to the new end-of-program. This fix,

too, was done by the "Load program" routine on

BASIC 2.0 machines.

Alignment

More subtle is the problem of properly aligning the

appended program to the one already in the com

puter. Version 1 PETs start the SAVE process at

location 1024 (0400 in hexadecimal notation), which

fortunately always contains a zero. BASIC 3.0 & 4.0

PET/CBM computers, on the other hand, start

SAVEing at location 1025 (hexadecimal 0401).

At the end of each line of BASIC program text,

there is one byte which contains a value of zero to

mark the place (not the same as the ASCII character

zero, which is stored as a value of 48). Following

each of these line-end markers, except the last one,

are two bytes containing a line pointer, then two

bytes containing the value of the program line

number. The last line-end marker is followed by two

zero-value bytes, so this series of three zero-bytes

may be thought of as an end-of-program marker.

Figure 5 illustrates this scheme.

1024 102:

0 text 0 \*v.\ 0 0 0 0

Figure 5

Focusing in on the end-of-program area, Figure 6

shows how each of the two types of SAVEd program

must be lined up with the program in the machine, if

a successful APPEND is to occur. Notice that the

leading byte of the BASIC 2.0 tape (which is always

zero since it originated in byte 1024) can be overlaid

on the last end-of-line marker, since both values are

zero. All we have to do, then, is detect whether the

Every PET"

Needs a Friend

CURSOR is the best friend you r 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 ihings that help make using a computer a pleasure

instead of a pain.

Naturally, CURSOR programs are technically excellent.

Each program that we purchase is extensively edited or re

written by a professional programmer. But imagination is

just as important as being user-friendly and technically

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

programs that "show off" the abilities of your PET or CBM.

CURSOR is user-friendly, technically great and full of

imaginative programs. And every issue of CURSOR is still

available! We continue to upgrade previously published

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

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

work on the 80 column CBM.

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

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

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

programs and a graphic Front Cover, ready to LOAD and

RUN on your PET.

Who knows? After your PET meets CURSOR, things may

never be the same!

Published By:
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BASIC 2 . 0 BASIC 3 . 0 BASIC 4 .0 R o ..... t i n. 
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SYS 62403 SVS 62393 SVS 62456 Load .. ,..0.,.. .. " 
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- done automat ically by BASIC 2.0 " load program " routine 

Figure 4. Differences in Built-in Routines 

One other di fference is Ih al o n BASIC 3.0 & 4.0 
machines, it is necessary to reset th e po int ers for 
variable storage to the new end-or-program. Th is fix, 
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program was SAVEd on a BASIC 2.0 or BASIC 3.0/

4.0 machine, and adjust the location for starting the

LOAD, if necessary.

Proa ran 1

corim t er
■ X 0

0

G

LP1

LP1

0

LP2

LP2

t

t

txt

ext

iSflUEd on BRSIC 2.0

SRUEd on BflSIC Z.H or -1. C

Figure 6

Determining Source

When the tape header is found, the starting and

ending locations of the SAVE operation which

created the tape are retrieved and stored in decimal

locations 635 through 638 (hexadecimal 027B-027E).

The starting location is in the first two bytes (low

order byte first, followed by high), and the ending

address is the last two. If the SAVE was done by a

BASIC 2.0 computer, then the starting address in

location 1024 (0400 in hexadecimal notation), which

636 would contain values of 1 and 4 respectively,

after the header was found.

Byte 635, then, holds the key. A value of zero

indicates a BASIC 2.0 SAVE, while a value of one

indicates BASIC 3.0 or 4.0. The test for this value is

in lines 4-6 of the program, Figure 2. If byte 635

contains neither 0 nor 1, or if byte 636 contains other

than 4, then the routine on the tape is not a 'normal'

BASIC program, and special steps must be taken

before it can be appended.

Entering the Program

While the BASIC portion of the program may be

typed in quite simply, the easiest way to enter the

machine language segment is to use the monitor, so

it is a good idea to do that part first.

If you are using a BASIC 2.0 PET, it will be

necessary to load the monitor from tape, then tell it

to RUN. On the newer 2001 scries computers, simp

ly enter SYS 64785. On the 8000 series, enter SYS

54386. Either machine will then give a display of

register contents, similar to that at the top of Figure

1, a dot at the beginning of the current line, and the

cursor just after the dot.

Simply type in the locations and contents as they

are shown in Figure 1, ending each line with a car

riage return. When you are finished, type

M 033A 0377

and press 'RETURN', and your entries will be

displayed so you can check them. Should any

mistakes be found, simply move the cursor to the ap

propriate location, type in the correct value, and

press 'RETURN' to correct them.

When you are satisfied that the program has

been entered correctly, enter X, and the monitor will

transfer control back to the BASIC operating system.

Before you start typing in the BASIC part of the

program, if you are using a BASIC 2.0 PET, be sure

to type NEW to clear out the monitor.

Saving the Program

When both programs have been entered, be sure to

SAVE a copy (or two) for security, to avoid the em

barrassment of discovering a machine language error

by losing control of the computer.

In BASIC 3.0 enter SYS 64785, or in BASIC

4.0 use SYS 54386, to return to the monitor. Then

enter

S "APPEND", 01, 033A, G8BA

You will get the standard "Press Play and Record"

messages. When you're finished, enter X to return to

BASIC.

On Version 1 machines, enter

POKE 247,58:POKE 248,3:POKE 229, 186:POKE 230,8

then enter SYS 63153. A second copy may be saved

by simply entering SYS 63153 again.

Testing

To see if the program works correctly, first LOAD

one of the copies you have just made (if you've done

any SAVE or VERIFY, you'll always have to do

another LOAD to make the program work correctly.

Then remove the APPEND tape from the

cassette unit, insert a tape on which another program

Sic -

(.OZZfiJ

1 024 -

<04005

Machine

L a rau aae

Roll 11 rie

BflSIC

flppend

Rou t i fie

"El-iP t '4 "

Machine
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Figure 7. Allocation of Memory during Append

Operations

a. At beginning of process, append program loaded

b. After User Program has been appended

c. After first addition to User Program

d. After second addition to User Program

e. End of process, after append routine is deleted
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program was SAVEd on a BASIC 2.0 o r BASIC 3.0/ 
4.0 machine , and adju st the location for starting the 
LOAD , if necessary. 

Pr o.ran io "t t . x l 0 I 0 I 0 
COI"I"ut . ,. , , 

SAVEd on BAS IC 2. 0 0 I LP i I LP2 , .. )( t 

, l 
SRVEd on BAS I C 3.0 o r 4 .0 I LPI LP2 t .)( 1 ~ 

Figure 6 

Determining Source 
When the tape header is found , the sta rting and 
ending locations of the SAVE operation which 
created the tape arc retrieved and slored in dec imal 
loca:ions 635 through 638 (hexadec imal 027B-027E). 
The starling locatio n is in th e fi rs t two bytes (lo w 
order byte first, followed by high), and the ending 
address is the last two. If th e SAVE was done by a 
BASIC 2.0 computer , then Ihe slarting add ress in 
local ion 1024 (0400 in hexadecimal nOlalion), which 
636 would conla in values of 1 a nd 4 respecli vely, 
afler Ihe header was found . 

BYle 635, Ihen , holds Ihe key. A value of zero 
indicales a BASIC 2.0 SAVE, while a value of one 
indicales BA IC 3.0 or 4.0. The lesl fo r Ihi s value is 
in lines 4-6 of the progra m , Figu re 2. If bYlc 635 
contain s ne ither 0 nor 1, or if byte 636 con tains o ther 
than 4, the n th e rout ine on the tape is not a 'normal' 
BASIC progra m, a nd special sleps musl be laken 
before il can be appended . 

Entering the Program 
While the BASIC port ion of the progra m may be 
typed in quite simpl y, th e easiest way to en ter the 
machine language segme nt is to use the monitor, so 
il is a good idea 10 do th at pa rt first. 

If you arc using a BASIC 2.0 PET, it will be 
necessa ry to load th e maniwr from tape , the n te ll it 
to RU N. O n the newer 200 1 series comput ers, simp
ly cnt er SYS 64785. O n th e 8000 seri es, ent er SYS 
54386. Either machin e will th en give a d isplay of 
register contenl S, simil ar to th at at the top o f Figure 
I , a dot at the beginning of Ihe current li ne, and th e 
curso r just aft er Ih e dot. 

Simply type in th e locations a nd conten ts as they 
arc shown in Figure 1, e nding each line w ith a car
riage return . Wh en you are fini shed, type 
M 033A 0377 

and press ' RETUR N' , and your entries wi ll be 
di spl ayed so you can check Ihem. Should a ny 
mist akes be round , simpl y move the cursor to the ap
propriate locatio n , type in the correct value , and 
press' RETU R N' 10 correci them. 

When you arc sat isfi ed that the program has 
been entered correctly, ente r X, and th e monito r w ill 
transfer control back 10 th e BASIC operating system . 

Before you sta rt Iyping in the BASIC part of th e 
program , if yo u arc using a BAS IC 2.0 PET, be sure 
to type NEW to clea r OUI the mon itor. 

Saving the Program 
When both programs have been e nte red, be sure to 

SAVE a copy (or two) fo r securilY, 10 avoid Ihe em
barrassment or discovering a mach in e language error 
by losing cont rol of the comput er . 

In BASIC 3.0 enter SYS 64785 , or in BASIC 
4.0 use SYS 54386, 10 return 10 the monito r. Then 
enter 
S " APPEND", 01, OSSA, OSBA 

You wi ll get th e standard " Press Pla y and Reco rd " 
messages. Wh en you 're fini shed , ent e r X to re turn to 

BASI C. 
On Version 1 machines, enter 

POKE 247,58 ,POK E 248,3 ,POKE 229, 186 ,PO KE 230 ,8 

then enler SYS 63 153. A seco nd co py may be saved 
by sim ply entering SYS 63 153 aga in . 

Testing 
To see if the program works co rrectl y, fi rsl LOA D 
one or the copies you have just made (ir you 've done 
any SAVE or VER IFY , yo u' ll alwa),s have 10 do 
another LOAD to m ake th e program work co rrectl y. 

Then remove Ihe APPE D tape from Ihe 
cassene unit , in sert a tape 0 11 wh ich another program 
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A BRILLIANT FUTURE FOR YOUR AIM-65 WITH THE BANKER MEMORY

*V !

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 or
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 b4K
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

International requests include $1.00
r

VISA and MASTERCARD accepted

Photo credit:

SUPERNOVA CRAB NEBULA:

Palomar Observatory,

California Institute of Technology

Micro Technology Unlimited

' 2806 Hillsbornunh Street
P.O. Box 12106

Raleigh. NC 27605. U.S.A.

[919)833-1458
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4. Receiver acknowledges receipt of data by raising

its BUSY flag.

5. Sender removes (raises) DATA READY.

6. Receiver lowers BUSY when ready for new data.

This sequence can be seen to be equivalent to that

suggested by Eric, except that his DATA READY is

a high-true signal. The choice of signal polarity given

here is consistent with the operation of program

mable port chips. I/O pins on such chips come up

from reset as inputs and are high. Thus the DATA

READY naturally comes up in the false state. For

the receiver, the BUSY comes up naturally high, so

that no sequence can be started until the receiver

program is started and its BUSY line is cleared. It

will not matter, therefore, whether the receive pro

gram or the send program is started first.

Just as the data direction registers come up

zeroes from reset defining inputs, the data registers

come up zeroes as well. Therefore, it is a good idea

to write output data to port bits BEFORE configuring

the bits as outputs. If the port bits are made outputs

first, they will immediately fall to zero, since the

reset line zeroes the data register. Even if the pro

gram immediately writes ones to the outputs, all out

put lines will experience a momentary glitch to

ground (for the duration of an instruction) until the

new data is written. It is important to understand

that data can always be written to ports as outputs,

even if they are programmed as inputs. Making a bit

an input bit merely disconnects the flip-flop from the

I/O pin. Even though you will not be able to read

the data that you have written to an output bit, it is

still in the flip-flop. A representation of a program

mable port I/O bit (PAO) and the corresponding

data direction register bit is shown in Figure 3, and

is worth discussing.

D

>T

Figure 3. Programmable Port Structure

The flip-flop (item 3) has its "D" input con

nected to the data bus bit DBO. It can serve as an

output bit if and only if it is connected to the port

pin PAO via the three-state gate (item 1). With this

gate enabled, anything written to the zero bit of a

port A will appear on the I/O pin. If the gate is

disabled, however, we are now free to use the I/O

pin as an input. Note, however, that programming

the bit as an input DOES NOT PREVENT US

FROM WRITING TO THE DATA flip-flop. While

we will not be able to read the data back, the data is

still in the flip-flop, and it will appear on the I/O pin

if this bit is subsequently made an output. When the

port is read it is the condition of the I/O pin that is

being read, regardless of whether the bit is program

med as an input or output, (This is not true of B

ports, where the data read back when programmed is

the latched data. That is, a bit can be programmed

as an output and a one and the I/O pin shorted to

ground and have it read back as a one). The three-

state gate (item 1) is controlled by a second flip-flop

(item 4) called a data direction flip-flop. This condi

tion of this flip-flop may be read via its three-state

gate (item 5). (Note that what we have called a

three-state gate is in actuality implemented with

MOS open-drain technology).

The purpose of this discussion was to convince

the reader, that it is possible to successfully write

output data to a port while it is still programmed as

input. Not only is it possible, but it is recommended

as good port software technique, to avoid un

necessary output "glitches".

Getting back to handshaking, it is now necessary

to look at handshaking software. We would like to

consider both the transmit and receive programs.

Figure 4 shows a flowchart for a transmit program.

First the ports must be set up. Then before transmit

ting, we must be certain that the receiver is not

BUSY, and wait until BUSY is false. Then data is

loaded and sent to the port. Next the DATA

READY flag is lowered. The program now waits for

the handshake response from the receiver, that is, for

BUSY to become true. As soon as that has been

verified, the DATA READY flag is cleared and the

memory pointer is incremented and compared with

the end pointer. If the end has not been reached, the

process is repeated for another byte. Otherwise the

program returns to the monitor.

A flowchart for a receive program is shown in

Figure 5. After initialization, a wait is made for a

DATA READY indication, then the data is tucked

away, the BUSY flag raised, and the pointer in

cremented. At this point, the pointer may be com

pared with an endpoint for a completion test. If

done, the BUSY flag is lowered and a return made

to the monitor. If not, the BUSY flag is lowered and

another data byte is fetched.

Both transmit and receive programs can vary,

depending upon whether speed or code conciseness is

the most desirable feature. This discussion will be

continued in the next column with an analysis of

typical transmit and receive programs.
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4. Receiver acknowledges receipt of data by raising 
its BUSY fl ag. 

5 . Sender removes (raises) DATA READY. 
6 . Receiver lowers BUSY when ready for new data . 

This sequence can be seen to be equivalent to that 
suggested by Eric, exce pt that his DATA READY is 
a high-true signal. T he choice of signal polarity given 
here is consistent with the operation of program
mable port ch ips. 1/0 pins on such chips come up 
from reset as inputs and are high. Thus the DATA 
READY nat urally comes up in the fa lse state. For 
the receiver, the BUSY comes up naturally high , so 
that no sequence can be started until the receiver 
program is sta rted and its BUSY line is cleared. It 
will not maHer ) therefore, whether the receive pro
gram or the send program is started first. 

Just as the data direction registers come up 
zeroes from reset de finin g inputs , the data registers 
come up zeroes as well. Therefore, it is a good idea 
to write output data to port bits BEFORE configurin g 
the bit s as outputs . If the port bits are made ou tputs 
first , they will immediately fa ll to zero, since the 
reset line zeroes the data register. Even if the pro
gram immediately writes ones to the out PUtS, all OUt
put lines will experience a momentary glitch to 
ground (for the duration of an instruction) unt il the 
new data is written. It is important to understand 
that data can always be written to ports as outputs, 
even if they are programmed as inpu ts. Making a bit 
a n input bit merely disconnects the flip-fl op from the 
110 pin. Even though you will not be able to read 
the data that yo u have written to an output bit , it is 
still in the flip-fl op. A representation of a program
mable port 1/0 bit (PAO) and the corresponding 
data direction register bit is shown in Figure 3 , and 
is worth discussing. 

DB.----JL.----J~--~ 
OATA 

Figure 3 . Programmable Port Structure 

The flip-flop (item 3) has its "D" input con
nected to the data bus bit DBO. It can serve as an 
output bit if and only if it is connected to the port 
pin PAO via the three-state gate (item 1) . With this 
gate enabled, anything written to the zero bit of a 

port A will appear on the 110 pin. If the gate is 
disabled, however, we are now free to usc the 110 
pin as an input. Note, however, that programming 
the bit as an input DOES NOT PREVENT US 
FROM WRITING TO THE DATA fli p- nop. While 
we will not be able to read the data back, the data is 
still in the nip-flop , and it will ap pear on the I/O pin 
if th is bit is subsequently made an output. When the 
port is read it is the condition of the 1/0 pin that is 
being read, regardless of whether the bit is program
med as an input or output. (This is not tru e of B 
portS, where the data read back when programmed is 
the latched data. That is, a bit can be programmed 
as an output and a one and the 110 pin shorted to 
ground and have it read back as a one). T he three
state gate (item 1) is controll ed by a second flip- flop 
(item 4) called a data direct ion nip-flop. T his condi
tion of this flip-fl op may be read via its three-state 
gate (item 5) . (Note that what we have called a 
three-state gate is in act ual ity implemented with 
M OS open-drain technology). 

The purpose of this discussion was to can vince 
the reader, that it is possible to successfully write 
outpUt data to a port while it is sti ll programmed as 
input. Not on ly is it possible , but it is recommended 
as good port software technique , to avoid un 
necessary output "gli tches". 

Getting back to handshakin g, it is now necessary 
to look at handshaki ng softwa re. We would like to 
consider both the transmit and receive programs. 
Figure 4 shows a nowchart for a transmit program. 
First the ports must be set up. Then before transm it
ting, we must be certain that the receiver is not 
BUSY, and wait until BUSY is false. Then data is 
loaded and sent to the port. Next the DATA 
READY nag is lowered. The program now wait s for 
the handshake response from the receiver, that is, for 
BUSY to become true. As soon as that has been 
verified , the DATA READY fl ag is cleared and the 
memory po inter is incremented and compared w ith 
the end pointer. If the end has not been reached , the 
process is repeated for another byte . Otherwise the 
program ret urns to the mon itor. 

A flowchart for a receive program is shown in 
Figure 5. After initialization , a wait is made for a 
DATA READY indication , then the dat a is tucked 
away, the BUSY fl ag raised, and the poin ter in
cremented. At this point , the pointer may be com
pared with an endpoint for a completion test. If 
done, the BUSY fl ag is lowered and a return made 
to the monitor . If not, the BUSY nag is lowered and 
another data byte is fetched . 

Both transmit and receive programs can vary, 
depending upon whether speed or code conciseness is 
the most desirable feature. This discuss ion will be 
continued in the next column with an analys is o f 
typical transmit and receive programs. 



Match, 1981 Issue 10. COMPUTE! 141

LOAl> DATA FROM

MEMORY M0D8SHD

TO PORT

K

(RETLHN "N
TO MONITOR J

LOAD DATA FROM

PORT AND STORE

IN MEMORV

SEND BUSY

INCREMENT

POINTER

CLEAR BUSY

CLEAR BUSY

(RETURN A
IO MONITOR J

Figure 4. Transmit Figure 5. Receive

Handshake Flowchart Handshake Flowchart

M M M M

END FRUSTRATION!!
FROM CASSETTE FAILURES

PERRY PERIPHERALS HAS

* THE HDE SOLUTION

* OMNIDISK SYSTEMS (5" and 8")

* ACCLAIMED HDE SOFTWARE

• Assembler, Dynamic Debugging Tool,

Text Output Processor, Comprehensive

Memory Test

• Coming Soon-HDE BASIC

PERRY PERIPHERALS S-100 PACKAGE

Adds Omnidisk (5") to

Your KIM/S-100 System

• Construction Manual—No Parts

• FODS & TED Diskette

» $20. +$2. postage & handling. (NY residents

add 7% tax} (specify for 1 or 2 drive system)

Place your order with:

PERRY PERIPHERALS

P.O. Box 924

Miller Place, N.Y. 11764

(516) 744-6462

Your Full-Line HDE Distributor/Exporter

*

*

*
*
*

*

*

*
*
*

*

*
*
*

*
*

*

*

*

'••A******************************

The Seawell little buffered mother
The LITTLE BUFFERED MOTHER

provides the most general possible
expansion: filling in the first 8K of

the memory map with RAM and

buffering all of the E-connector lines

allows straightforward expansion in

8K blocks up to 65K. The provision

for a bank select line allows for ex

pansion beyond 65K and/or the ability

to switch devices in and out of the
memory map. The four board slots

on the LITTLE BUFFERED MOTHER

are sufficient to expand with 16K RAM

boards (SEA-16 or equivalent) or

EPROM (SEA-PROMMER II) to 65K.

The connector on the back of the

LITTLE BUFFERED MOTHER allows

further expansion of the motherboard

(SEA-MAXl-MOTHER). The back con

nector can also be used as a board

I '_'!;! in -,.<^V

j ■riiiiiiiii(i.'L7fr ilj;'* —

slot. The whole system can be run

from a regulated supply by shorting

out the onboard regulators. The
LITTLE BUFFERED MOTHER also
has three LEDs indicating power, IRQ.
and NMI. A KIM keyboard/TTY switch

is also provided.

Little Buttered Mother

W/4K RAM $199

w/o RAM $159
RAM Kit $ 50

Connects directly to the KIM. SYM or AIM
4 expansion slots

Buffers for all signals
4K RAM on board

Application ara expansion connectors available

+ 5V. + 12V. and - 12V regulators

Bank Select signat

Full decoding lor tne KIM-1

Power. NMI and IRQ status LEDs
Provision tor additional motherboards

SEA-1 . . . SINGLE BOARD DEVELOPMENT SYSTEM $595
SEA-16 16K RAM BOARD $280
SEA-CMOS DAY/DATE CLOCK. 8 2K EPROM SOCKETS & BK CMOS RAM $595

7K NMOS RAM. IK CMOS RAM $395
.WITHOUT RAM $289

CVT POWER SUPPLY KIT 11'0
TRANSFORMER ONLY $ 55

HARDWARE BREAKPOINTS AND TRIGGERS $310
DOUBLE DENSITY, DOUBLE SIDED DISK CONTROLLER
(w/DOS lor SEA-1) $425
8 SERIAL PORTS WITH LOCAL PROCESSOR & DUAL PORT RAM $595
LITTLE BUFFERED MOTHER FOR KIM. SYM. AIM W4K HAM $199

WITHOUT RAM $159

RAM KIT - ADDITIONAL 4K ol RAM & BUFFER FOR LBM;B . S 50
SEA-MAXI MOTHER . 10-SLOT MOTHERBOARD S135
SEA-MICRO MOTHER 4-SLOT MOTHERBOARD S 70
SEA-PIOB 4 FULLY-BUFFERED 6522s S260
SEA-PROMMEH II .. . EPROM PROGRAMMER S299
SEA-PROTO COMPLETELY DECODED PROTOTYPING BOARD POPULATED S 99

BLANK $ 49

WE>AYAUPS GROUND FREIGHT ON ALL PREPAID ORDERS, PRICES AND SPECIFICATIONS
ARE SUBJECT TO CHANGE WITHOUT NOTICE WASHINGTON RESIDENTS ADD 5.3'/)
SALES TAX MASTERCHARGE/VISA ACCEPTED

SEA-CVT

SEA-DEBUG
SEA-FDC/8. .

SEA-ISDC
SEA-IBM

Seawell products are also available trom

Excert Incorporated and

AB Computers.

c

SEAWELL

eOX 3O5O5,
SEATTLE. WA981O3

206/782-9480
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The Seawell little buffered mother 
The LITTLE BUFFERED MOTHER 
provides the most general possible 
expansion: filling in the first 8K of 
the memory map with RAM and 
buffering all of the E·connector lines 
allows st raighttorwa rd expansion in 
8K blocks up to 65K. The provision 
for a bank selec t line allows for ex· 
pansion beyond 65K and/or the ability 
to switch devices in and out of the 
memory map. The four board slots 
on 1he LITTLE BUFFERED MOTHER 
are sufficient to expand with 16K RAM 
boards (SEA·16 or equiva lent) or 
EPROM (SEA·PROM MER II ) 10 65K. 
The connector on the back of the 
LITTLE BU FFERED MOTHER allows 
further expansion of the motherboard 
(SEA·MAXI·MOTHER). The back can· 
nectar can also be used as a board 
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. SI NGLE BOARD DEVELOPMENT SYSTEM 
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... 1K NMOS RAM. lK CMOS RAM 

WITHOUT RAM 

1595 
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1395 
1289 

SEA·CVT .. CVT POWER SUPPLY KIT 
. .. TRANS'FOFiMER ONLY ~l~~ 

SEA-DEBUG . .. .. HAROWARE BREAKPOINTS AN D TR IGGERS..... . $310 
SEA·FOCl8.. . .... DOuBLE DE NSITY, DOU BLE SIDED DISK CONTROLLE R 

SEA·ISDC. 
SEA·LBM 
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... 8 SERIAL PORTS WITH LOCAL PROCESSOR & DUAL PORT RAM $595 
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RAI.t KIT · ADDITIONAL 4K 01 RAM & BUFFER FOR LBM/B S 50 
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SEA·MICRO MOTHER 4·SLOT MOTHERBOARO S 10 
SEA·PIOB.. 4 FULLY·BUFFERED 6522s $260 
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SEA·PROTO OOMPLETEL Y DECODED PROTOTYPING BOARD POPULATED 5 99 

BLANK 5 49 
ALL BOARDS ASSEMBLED 
VIE PAY UPS GROUND FREIGHT ON All PREPAID ORDEi'1S PRICES AND SPECIFICATIONS 
ARE SUBJECT TO CHANGE WITHOUT NOTICE WASHINGTON RESIDENTS ADD 5.3 "10 
SALES TAX MASTERCHARGENISA ACCEPTED 

slot. The whole system can be run 
from a regulated supply by short ing 
out the onboard regula tors. The 
LITTLE BUFFERED MOTHER also 
has three LEOs indicating power, IAQ, 
and NMI. A KIM keyboardfTTY switch 
is also provided. 

li llie Bu llered M ot her 

w/4K RA M ... $199 
w/o RA M .. ...... $159 
RAM Ki t .... $ 50 

• Connects directly to Ihe KIM. SYM or AIM 
• <I eJlDansion slots 
• Bullers lor all signals 
• 4K RAM on board 
• Aopllcalion and eJlpansion connec tors available 
• +5V, + l2V. and -12V regulalols 
• Bank Seleci signal 
• Full decodll'lg lor lhe KIM·l 
• Power . NMI and IRO slatus LEOs 
• PrOVision lor adClllional motherboards 

Seawel products are also available from 

EJlcert Incorporated and 

AB Computers . 

( Ii 
I )g 
SEAWELL~ 
BOX 30505. 
SEAffiE. WA 98)03 
2061782-9480 
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Experimenting
With

The 6551ACIA
Marvin L De Jong

Department of Mathematics-Physics
The School of the Ozarks
Pt. Lookout, MO
There is a growing interest in data communications,

computer networks, time-sharing services and other

forms of intercomputer communications. An impor

tant element in many data communications systems

is an Asynchronous Communications Interface

Adapter (ACIA). Both Rockwell International and

Synertek manufacture a 6502 family device known as

the 6551 ACIA. The purpose of this article is to pro

vide information about interfacing this device to

6502-based microcomputers and to provide informa

tion about operating and controlling the 6551 with

software.

Since I was not familiar with this chip, I decided

to do some simple experiments with it to supplement

the meager (in my opinion) information supplied by

the specification sheets from Rockwell and Synertek.

In particular, I decided to use my AIM 65

microcomputer as a smart terminal for a KIM-1,

operating the latter in its "teletypewriter" mode.

Although this may seem ridiculous, the idea might be

useful in a laboratory where various student stations

have a KIM-1 that is used for experiment control or

data acquisition. If all the KIM-ls were connected to

a central terminal, one could load a program into all

of them simultaneously or, with the appropriate

switching circuitry, one could collect and process

data from each of them. In any case, the experiment

taught me what a KIM-1 is like when operated in its

TTY mode rather than from its keypad, and more

importantly, I learned some things about the 6551

ACIA.

A circuit that can be used to interface the 6551

to a 6502-based microcomputer is shown in Figure 1.

The connections to the microcomputer are on the

left-hand side of the figure. The advantage of using a

family-type chip is the ease with which the device

may be interfaced to the microcomputer. Thus, the

connections IRQ RES, 02, R/W, and the data bus

connections are all straightforward. If the lines bet

ween the microcomputer and the 6551 are kept short,

a few inches or so, no buffering is required. This cir

cuit was built on a protoboard attached to the expan

sion connector of an AIM 65. The four registers on

the 6551 are selected with address lines A0 and Al

connected to the register select pins RS0 and RSI,

respectively.

The chip select (or device select) signals, CS0

and CS1, can be obtained in several ways depending

on your microcomputer system. The AIM 65 pro

vides a DS9 device select pulse that is active at logic

zero for all addresses $9000 through $9FFF. This

signal is available at the expansion connector, and it

was used in this circuit. The CS0 pin could have

been connected to +5V, but we chose to connect it

to address line A10 to save half of the address space

between $9000 and $9FFF for other possible I/O

functions.

If you have a SYM-1 you can use device select

18, which is available on the expansion connector,

for CS1. Pin CS0 can either be tied to logic one

( +5V) or connected to an address line to divide the

device select 18 address space in half.

If you have a KIM-1 you can use one of the

device selects Kl to K4 with suitable pull-up

resistors, say 1000 ohms. Tie CS0 to +5V.

If you have an APPLE II you can build the in

terface shown in Figure 1 on a peripheral card and

plug it into one of the eight card slots. However, you

Figure 1, The circuit to interface the 6551 ACIA to a

6502-based microcomputer to control a KIM-1.

must build your own decoding circuit because you

cannot use either the device select (DS) or the I/O

select signals. 6502 family chips such as the 6522 and

the 6551 generally require that the address lines and

the chip selects are stable some time (approximately

200 nanoseconds) before the rising edge of the 02

clock signal. The device select signals generated by

the APPLE II address decoding circuitry have been

ANDED with 0 2 (actually 00), and consequently they

cannot be used. This is really unfortunate since it

would be very easy to interface 6502 family chips to

the APPLE's peripheral bus if it were not for this

fact. One could use a 74LS04 inverter and a 74LS30

eight input NAND gate to generate a device select

for some page of memory not used by the APPLE II,

if you want to interface a 6551 to your APPLE II.
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Figure 1. The circuit to interface the 6551 ACIA to a 
6502-based microcomputer to con trol a KIM-I. 

must build your own decoding circui t because you 
cannot use either the device select (DS) or the I/O 
select signals . 6502 family chips such as the 6522 and 
the 655 1 generally require that the address lines and 
the chip selects are stable some time (approximately 
200 nanoseconds) before the rising edge of the 02 
clock signaL The device select signals generated by 
the APPLE II address decoding circuitry have been 
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cannot be used. This is really unfortunate since it 
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the APPLE's peripheral bus if it were not for this 
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EXCERT, INCORPORATED

AIM-65 * * *
* * *

P/N

A65-1

A65-4

A65-A

A65-B

A65-PL

QTY1-9

AIM-65 w/lK RAM $375

AIM-65 w/4K RAM $420

Assembler ROM $85

Basic ROMS $100

PL/65 ROMS $125

P/N

A65-4AB

A65-4B

A65-F

SPECIAL

AIM-65 w/4K RAM

Assembler and BASIC

AIM-65 w/4K RAM, BASIC....

Forth ROMS

QTY1-9

$595

$510

$150

ACCESSORIES

P/N QTY1-9

Power Supplies (Fully AIM-65 Compatible, In

dustrial Quality Open Frame)

PRS3 +5Vat3A, + 24V at lAw/mtg hardware, cord, etc. ...S65

PRS4 + 5V at 2A, + 24V at .5A w/mtg hardware, cord, etc. . . . $50

PRS5 +5V at 2A. + 24V ±15% at 5A±12V to ± 15V at

.4A $75

From The Enclosure Group

ENC 1 AIM-65 case $45

ENCIA AIM-65 case w/space for one expansion board S49

Cases With Power Supplies

ENC3 ENC1 w/PRS3 mounted inside $115

ENC3A ENCIA w/PRS3 mounted inside S119

ENC4 ENC1 w/PRS4 mounted inside $100

ENC4A ENCIA w/PRS4 mounted inside $104

ENC5 ENC1 w/PRS5 mounted inside S125

ENC5A ENClAw/PRS5 mounted inside $129

From The Computerist, Inc.

MCPI-2 Mother Plus II™ Dual 44 pin mother card takes HEB1-2,
V1B1, PTC1, fully buffered, 5 expansion slots underneath the

AIM $100

MEB1-2 DRAM Plus™ 32K RAM, 16K Prom sockets. 2-65221/0 chip

and programmer for 5VEPROMS $16KRAM$295

S32K RAM $395

PTC1-2 Pronto Plus™ Prototype card same size as KIM-1, MEB1-2,

VIB1 S60
VIB1-2 Video Plus II™ board with 128 char, 128 user char, up to 4K

display RAM. light pen and ASCII keyboard interface .. $295

CABLE ForMEBl-2.VIbl-2. PTC1-2 $15

From Optimal Technology

ADCl A/D eight channels. D/A 2 channels. Requires ±12V to

* 15V at 100MA & 2-I/O Ports from AIM-6522 $126

525

PIN QTY1-9

From Seawell Marketing, Inc.

MCP2 Little Buffered Mother™ Single 44 pin (KIM-4 style) mother

card takes MEB2, PGR2. PTC2 and PI02. Has on 5V

regulator for AIM-65. 4 expansion slots. Routes A&E signals

to duplicates on sides with 4K RAM $ 199

MEB2 SEA 16™ static RAM board takes 2114L with regulators and

address switches S280

PGR2 Programkmer for 5V EPROMS with ROM firmwave,

regulators, low force sockets, up to 8 EPROMS simul

taneously, can execute after programming $299

PI02 Parallel I/O board with 4-6522's $260

PTC2 Proto/Blank™ Prototype card that fits MCP2 $49

PTC2A Proto/Pop™ with regulator, decoders, switches $99

From MTU

DAC3 8 bit DAC Board $49

FDC3 Floppy disk controller bd. & DOS, up to four 5l/«" or 8" drives,

double-sided, double density $595

MCP3 Card file w/4 slot expansion mother bd. w/keybd.

brackets $85

MEB3-2B Banker board, 32K RAM, low power, 16K PROM sockets

26522 I/O chips & programmer for 5V EPROMS $450

PIO3 24K PROM. 4-8 bit I/O ports w/RS-232 port to 4800 BPS.

PROM Programmer $295

VIB3 8K DRAM Bd. low power w/composite video out in 200 lines

320 dot/line format $240

All MTU Software Available For These Products.

Miscellaneous

TPT2 Approved Thermal Paper Tape

5/165'rolls $10

MEM6 6/2114 RAM Chips $45
CAS1 Available Audio Cassette Recorder $40

2716 16K5VEPROM Call lor latest prices

2532 32K5V EPROM Call for latest prices

A65-P Printer $75

A65-DM Display Module $30

All AIM-65 Spare Parts Are Available

ASSEMBLED & TESTED

SYSTEMS

We specialize in assembled and tested systems made from the above items. Normally, the price

will be the total of the items, plus $5 for handling, shipping is extra on all C.O.D.'s or invoiced

orders. Six Month Warranty on all systems.

Higher quantities quoted upon request.

C.O.D.'s accepted, shipping will be added.

Add $5.00 for shipping, insurance and

handling on prepaid orders.

Minnesota residents add 4% sales tax.

Prices subject to change without notice.

Please call or write for exact

prices or if questions arise.

Mail check or Money Order To:

EXCERT, INC.

Educational Computer Division

P.O. Box 8600

WHITE BEAR LAKE, MN. 55110

621-426-4114
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P.O. Box 8600 
WHITE BEAR LAKE, MN. 55110 
621-426-4114 

143 



144 COMPUTE! March. 1981. Issue 1O.

Proceeding to the circuitry on the right-hand side of

Figure 1, you will note that you need a crystal whose

frequency is 1.8432 MHz. The remaining connec

tions are either input or output pins that connect the

6551 to devices outside of the microcomputer system,

such as a modem or, in the experiment described

here, another microcomputer. In this application

only the data output (TxD) and data input (RxD)

pins were used. A 74LS04 was used to provide

suitable buffering between the 6551 and the KIM-1

printer and keyboard pins for the teletypewriter. The

input pins CTS, DCD, and DSR are tied to logic

zero while the output pins RTS and DTR are left

floating in this application. If the 6551 were con

nected to a modem, printer, or another terminal,

then these pins would be used. The similarity bet

ween the names of these pins and RS-232C pin func

tions is not a coincidence. My modem requires the

CTS, DSR, and DCD connections. A 1488 RS-232C
line driver and a 1489 RS-232C line receiver could

be used to change the voltages to the appropriate

levels for a standard RS-232C interface, but we

chose to experiment with a KIM-1, and did not need

RS-232C signals.

If A0 and Al are used as register select signals,

as indicated in Figure 1, then the low-order nibble of

the address that accesses the 6551 will be SO, SI, S2,

and S3 for the data registers, status register, com

mand register, and control register, respectively. For

example, if the address decoding scheme shown in

Figure 1 is used, the transmitter data register is ac

cessed by WRITING to $9400 and the receiver data

register is accessed by READING location $9400.

Writing to the status register at $9401 causes a pro

grammed RESET, and the status register is read at

$9401. Refer to Figure 2 to identify the meaning of

the bits in the status register.
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Figure 2. Schematic diagram of the status register of the

6551.

For the simple experiments described here the

status register bits of most interest are the transmit

ter register flag and the receiver register flag.

Writing to the transmitter register clears the register

flag, and one should not write data to this register

again until the data in the transmitter register has

been transformed into a serial bit stream and has

been transmitted by way of the TxD pin. When the

word has been transmitted, bit four goes to logic one,

and the transmitter data register is ready to accept

another word. Likewise, when a complete word has

been received by way of the RxD pin and the word

is in the receiver data register, then bit three of the

status register goes to logic one, and the word is

ready to be read from the 6551. Both of the events

just described may be used to produce interrupt re

quests (IRQ pin goes to logic zero). That is, by pro

gramming the command register, one can produce

an interrupt request either when the transmitter

register is empty or when the receiver register is full.
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Figure 3. Schematic diagram of the

command register of the 6551.

Refer to Figure 3 to identify the meaning of the

various bits in the command register, and refer to

Figure 4 to identify the meaning of the bits in the

control register. The function of these registers will

become apparent when we describe the program to

use the AIM 65 as a terminal to control the KIM-1.

In short, they allow the user to program the 6551 to

operate under a large variety of conditions.

The program to test the 6551 with the AIM 65

and KIM-1 is given in Listing 1. The main program

reads the keyboard and outputs this character to the

6551 transmit data register. The interrupt routine

(remember to load the interrupt vectors if you use

this program) reads the 6551 receive data register

when the KIM-1 returns information to the AIM 65.

In short, the entire program makes the AIM 65

behave exactly like a teletypewriter terminal as far as

the KIM-1 is concerned. Since the 6551 is being

operated in the interrupt mode, the first instruction

in Listing 1 clears the 6502 interrupt flag to allow the

6551 to interrupt it. The next two instructions in the

program load the command register. Refer to Figure

3 to see what bits were set or cleared. Since the

KIM-1 software in the monitor simply strips the

parity bit from any received word, the command re

gister was initialized to disable and disregard any

parity bits. Since the 6551 is being operated in an in

terrupt mode, bit one of the command register is

cleared. However, it is the receiver portion of the

6551 that is being allowed to cause an interrupt, thus

bit three of the command register is kept at logic one

to prevent interrupts from the transmitter. The other

bits of the command register control the handshaking

signal pins of the 6551, and therefore they were not

of any concern in this application.

The fourth and fifth instructions in Listing 1
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Proceeding to the circuitry on the right-hand side of 
Figure I, you will note tha t you need a crysta l whose 
frequen cy is 1.8432 MHz . The remaining connec
tions are either input or output pins that connect the 
6551 to devices outside of the microcomputer system , 
such as a modem or, in the experiment described 
here, another microcompute r. In this application 
only the data output (TxD) and data input (RxD) 
pins were used . A 74LS04 was used to provide 
suitable buffering between the 655 1 and the KIM-I 
printer and ~board pins for the teletypewriter. The 
input pins CiS, DCD , and DSR are tied to logic 
zero while the output pins R TS and DTR are left 
floating in this application . If the 655 1 were con
nected to a m odem , printer , o r another termin al, 
then th ese pins would be used . T he similari ty bet
ween the names of these pins and RS- 23 2C pin fun c
tions is not a co incidence. My modem requires the 
CTS, ITSR, and DC D connections. A 1488 RS-232C 
line driver and a 1489 R S-232C line receiver could 
be used to change th e voltages to the appropri a te 
levels fo r a st andard RS-232C in terface, but we 
chose to experimen t with a KI M -1, and d id not need 
RS-232C signals. 

If A0 and Al are used as register select signals, 
as indicated in Figure I , then the low-order nibble of 
the address tha t accesses the 655 1 will be $0 , $1 , $2, 
and $3 for the data registers, status register , com
mand register , and control register , respectively. For 
example, if the address decoding scheme shown in 
Figure 1 is used, the transmi tter da ta register is ac
cessed by WRIT ING to $9400 and the receiver da ta 
register is accessed by READING location $9400 . 
Writing to the status register a t $9401 causes a pro
grammed RESET, and the status register is read at 
$9401 . R efer to Figure 2 to identi fy the meaning of 
the bits in the status register. 
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Figure 2. Schematic diagram of the status register of the 
6551. 

For the simple experiments described here the 
statu s register bits of most interest are the transmit~ 
ter register flag and the receiver register flag_ 
Writing to the transmitter register clears the register 
flag , and one should not write data to this register 
again until the da ta in the transmitter register has 
been transformed into a seria l bit stream and has 
been transmitted by way of the T xD pin. When the 
word has been tran smitted . bit four goes to logic one, 
and the transmitter data register is ready to accept 

another word. Likewise, when a complete word has 
been rece ived by way of the R xD pin and the word 
is in the receiver data register , then b it three of the 
status register goes to logic one, and the word is 
ready to be read from the 6j5 1. Both of the events 
just described m ay be used to prod uce in terrupt re
quests (IRQ: pin goes to logic zero) . That is, by pro
gramming the command register , one can produce 
an interrupt request either when the transmitter 
register is empty or when the receiver regis ter is full , 
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~: ~ic'i~:·t~'M I ' II" Figure 3. Sch em atic diagra m o f the 
command register of t he 655 1. 

Refe r to Figure 3 to identify the meaning of the 
various bits in the command register I and refer to 

Figure 4 to identify the m eaning of the bits in the 
control register. T he fun ction of th ese registers will 
become apparent when we descr ibe the program to 
use the AIM 65 as a termin al to cont rol the KIM-I. 
In short , they allow the user to program the 655 1 to 
operate under a la rge variety of conditions. 

The progra m to test the 655 1 with the AIM 65 
and KIM-I is given in Li sting 1. The main program 
reads the keyboard and outpu ts this character to the 
655 1 transm it da ta register. The interrupt routine 
(rem ember to load the in ter rupt vect ors if yo u use 
this program ) reads the 655 1 receive data register 
when the KIM - I returns informat ion to the AIM 65. 
In short , the entire program m akes the AIM 65 
behave exactly like a teletypewrite r term inal as far as 
the KIM-I is concerned . Since the 6551 is being 
opera ted in the interrupt mode, the firs t ins truction 
in Listing I clears the 6502 interrupt fl ag to allow the 
6551 to interrupt it . The next two instructions in the 
program load the command register . R efer to Figure 
3 to see what b its were set or cleared. Since the 
KIM-I softw are in the moni tor simpl y strips the 
parity bit from any received word , the command re
gister was initia lized to disable and d isregard any 
parity bits. Since the 6551 is be ing operated in an in 
terrupt mode , b it one of the command register is 
cleared . However , it is the receiver portion of the 
6551 that is be ing allowed to cause an interrupt , thus 
bit three o f the command register is kept at logic one 
to prevent interrupts from the transm itter. The other 
bit s of the command register control the handshaking 
signal pins of the 6551, and th erefore they were not 
of any concern in this application . 

The fourth and fifth instructions in Listing I 
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load the control register. Refer to Figure 4. A

"three" in the low-order nibble of the control

IN I Rill MINISTER [19*

WORD LENGTH-

ii 0 8 BITS
II 1 - BII5

I II h BITS

1 I : BIT*

UCUVEBCUX K tOUBCI

ii . EXIEKFMI CLOCK (BiC INPUT)
i . hkuu mil.

Figure 4. Schematic diagram of the control register

of the 6551.

register sets the Baud rate at 110. Higher Baud rates

are possible, depending in part on whether the ther

mal printer on the AIM 65 is used. Without the

printer operating, rates as high as 2400 Baud are

possible. The usual teletypewriter data format is one

start bit, seven data bits, one parity bit, and two stop

bits. However, a number of formats will work, and

we chose an eight bit word with one stop bit. Note

however that the command register was set up for no

parity bit, thus our word looks just like a word in the

teletypewriter format. If we would have loaded the

control register with $BA sending seven bits of word

and two stop bits at 2400 Baud, the program would

still work. In order to interface the 6551 to any

Listing 1. Routines to Control the KIM-1 with an AIM 65.

device you must program the command and control

registers to match the protocol of the devices that are

communicating.

Still keeping an eye on Listing 1, note that the

next instruction is a subroutine jump to an AIM 65

subroutine that reads the keyboard and returns the

ASCII code for the key depressed in the 6502 ac

cumulator. This character is loaded into the 6551

transmit data register, and is promptly sent out on

the TxD pin in serial form. Before getting another

character, the program waits in a loop until the word

is sent. It does this by examining bit four in the

status register (refer to Figure 2). When the character

has been sent and the transmit data register is

empty, then the program loops back to get another

character when the keyboard is scanned.

Refer next to the interrupt routine. A PHA in

struction saves the accumulator. Next, the receive

data register is read. The only time an interrupt

occurs is when a new word is received from the

KIM-1, and the second instruction of the interrupt

routine gets the character in the accumulator of the

AIM 65's 6502. Next, it outputs the character to the

AIM 65 display. The fourth instruction clears the in

terrupt signal from the 6551. The accumulator is

recalled, and the interrupt routine is concluded.

A future project includes interfacing the 6551 to

a Novation Cat modem and trying to send informa

tion over telephone lines. Anyone out there care to

join this experiment?

CTRLRG = $9403; Control register of the 6551.

CMNDRG = $9402; Command register of the 6551.

STATUS = $9401; Status register of the 6551.

RDWR = $9400; Read/Write Data register of the 6551.

SOFOO 58 START CLI

0F01 A9 09 LDA #$09

0F03 8D 02 94 STA CMNDRG

0F06 A9 13 LDA #$13

0F08 8D 03 94 STA CTRLRG

0F0B 20 3C E9 REPEAT JSR GETKEY

0F0E 8D 00 94 STA RDWR

0F11 AD 01 94 CHECK

0F14 29 10

0F16 F0 F9

0F18 DO Fl

Interrupt Routine

S0E00 48 IRQ

0E01 AD 00 94

0E04 20 7A E9

0E07 AD 01 94

0E0A 68

0E0B 40

LDA STATUS

AND #$10

BEQ CHECK

BNE REPEAT

PHA

LDA RDWR

JSR OUTCHAR

LDA STATUS

PLA

RTI

INTERRUPT VECTORS: [SA404] = $00; [SA405] =

Clear interrupt flag.

Set up command register.

Set up control register.

Baud rate is 110.

Get input character from the

AIM 65 keyboard, output it to

6551.

Is transmit register empty?

No. Then wait here.

Yes. Then get another character.

Save accumulator.

Read the receive register and

output the result.

Read the status register to clear

the interrupt flag.

Return to the main program.

$0E
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load the control register. Refer to Figure 4. A 
II three" in the low-order nibble of the control 
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device you must program the command and control 
registers to match the protocol of the devices that are 
communicating . 

" ., a 00 • l..\TI:" .... I.CI.l.)(.K 

Still keeping an eye on Listing I , note that the 
next instruction is a subroutine ju.mp to an AIM 65 
subroutine that reads the keyboard and returns the 
ASCII code for the key depressed in the 6502 ac
cumulator. This character is loaded into the 6551 
transmit data register , and is promptly sent out on 
the TxD pin in serial form . Before getting another 
character , the program waits in a loop until the word 
is sent. It does this by examining bit four in the 
status register (refer to Figure 2). When the character 
has been sent and the transmit data register is 
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Figure 4. Schemat ic di agram of the control register 
of the 6551. 

register sets the Baud rate at 110. Higher Baud rates 
are possible, depending in part on whether the ther
mal prin ter on the AIM 65 is used. Without the 
printer operat ing, rates as high as 2400 Baud are 
possible. The usual teletypewriter data format is one 
start bit , seven data bits , one parity bit , and two stop 
bits. However, a number of formats will work, and 
we chose a n eight bit word with one stop bit. Note 
howeve r th at the command register was set up for no 
parity bit, thus our word looks just like a word in the 
teletypewriter format. If we would have loaded the 
control register with $BA sending seven bits of word 
and two stop bits at 2400 Baud , the program would 
still work. In order to interface the 6551 to any 

empt y, then the program loops back to get another 
character when the keyboard is scanned. 

Refer next to the interrupt routine . A PHA in
struction saves the accumulator. Next, the receive 
data register is read . The only time an interrupt 
occurs is when a new word is received from the 
KIM -1 , and the second instruction of the interrupt 
routine gets the character in the accumulator of the 
AIM 65 's 6502. Next, it outputs the character to the 
AIM 65 display . The fourth instruction clears the in
terrupt signal from the 6551. The accumulator is 
recall ed, and the interrupt rout ine is concluded . 

A future project includes interfacing the 6551 to 
a Novation Cat modem and trying to send informa
tion over telephone lines . Anyone out there care to 
join this experiment? 

Listing 1. Routines to Control the KIM-1 with an AIM 65. 

= $9403j Control register of the 6551. CTRLRG 
CMNDRG 
STATUS 
RDWR 
SOFOO 58 

OFOI A9 09 

"" 59402 ; Command register of the 6551. 
- 59401 j Status register of the 6551. 
= $9400; Read/Write Data register of the 6551. 

START CLI 

OF03 8D 02 94 
OF06 A9 13 
OF08 8D 03 94 
OFOB 20 3C E9 REPEAT 
OFOE 8D 00 94 

OFll AD 01 94 CHECK 
OF14 29 10 
OF16 FO F9 
OF18 DO Fl 

Interrupt Routine 

LDA #$09 
STA CMNDRG 
LDA #$13 
STA CTRLRG 
]SR GETKEY 
STA RDWR 

LDA STATUS 
AND #$10 
BEQCHECK 
BNE REPEAT 

50EOO 48 IRQ PHA 
OE01 AD 00 94 LDA RDWR 
OE04 20 7 A E9 ]SR OUTCHAR 
OE07 AD 0194 LDA STATUS 
OEOA 68 PLA 
OEOB 40 RTI 

INTERRUPT VECTORS: [SA404] ~ $00; [$A405] 

Clear interrupt flag . 
Set up command register. 

Set up control regi ster. 
Baud rate is 110. 
Get input character from the 
AIM 65 keyboard, output it to 
6551. 
Is transmit register empty? 

No . Then wait here . 
Yes. Then get another cha racter . 

Save accumulator. 
Read the receive register and 
output the result. 
Read the status register to clear 
the .interrupt flag . 
Return to the main program. 

$OE 
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A Vocal Hex

Dump For The

KIM-1

William C Clements, Jr.
Dept. Of Chemical And
Metallurgical Engineering
The University Of Alabama
This article describes a program for the KIM-1 that

begins at a given RAM address and pronounces the

contents of successive locations, with appropriate

pauses inserted for naturalness, just as a person

would read off a list of hex words. It uses what is

almost certainly the least expensive speech synthesis

equipment and software now on the market; for

about $100, the single-board computer owner can ex

periment with computer-generated speech. The pro

gram given here is concerned with removing a little

of the drudgery from proofreading programs in

RAM. The program runs on a KIM-1 to which has

been added a 6522 VIA and at least IK of expansion

RAM.

Personal computers surely are the ultimate in

modern versatility, making everything from

dungeons-and-dragons to home automation to self-

instruction in computer science available to nearly

everyone. But no matter how much fun it is to use

the polished end result of one's programming, the

checking of machine code to see if it was entered cor

rectly remains pure drudgery, and the cleverest

technology isn't likely to ever place it on a level with

playing a rousing game of motorcycle racing with the

computer. For those of us with video terminals but

no printer, it can be especially irritating; one's eyes

move up to the screen dump, down to the written

program, up and down, kind of like watching a ver

tical tennis game, until the eyes have had it.

It would help to have someone read off the code

from the screen so the programmer can keep his eyes

on the paper. But another person isn't always

available, and anyhow this is just the kind of work

that computers were invented to handle, right? The

only trouble is, most speech synthesizers are expen

sive, and are usually for the S-100 bus, not directly

usable with the KIM or similar single-board

machine. Now, thanks to Texas Instruments, Inc.

and Dave Kemp of East Coast Micro Products, these

objections have been neatly removed. The T-I Speak

and Spell™, an inexpensive ($50 range) pre

programmed speech synthesizer computer was

developed to teach kids to spell.1 Its internal ROMs

contain the coding to vocalize hundreds of words plus

several phrases, the letters of the alphabet, and the

numerals. But it's more than a toy. The device has

an internal edge connector intended for plugging in

additional vocabulary ROMs, and the various con

trol lines that operate the speech synthesizer are

available there. East Coast Micro Products market a

small interface kit, model SP-11, that plugs onto the

edge connector, and performs the level shifting and

parallel-to-serial conversion needed for interfacing the

synthesizer to a computer. The whole thing fits into

the battery compartment of the Speak and Spell™,

making a very neat package. Along with the interface

board, you get extensive support software, a detailed

explanation of how the synthesizer works, and five

demo programs written for the SYM computer. The

software includes a program for pronouncing in

dividual hex characters whose ASCII representation

has been placed in the accumulator, and uses the

6522 VIA that the SYM uses for I/O.

As mentioned at the start of this article, my im

mediate goal in purchasing the SP-1 was to use it

with a KIM to read out memory words. The listing

gives the resulting program. The user begins execu

tion at BEGIN, types the first RAM address on the

TTY, and the program reads 256 locations out on

the Speak and Spell™. If you're checking fewer loca

tions, just hit the reset key when you're through. If

your program is longer, type in the next location and

it will read you 256 more.

The comments in the listing should be self ex

planatory for the most part. Label references not

defined in the listing (such as FPNT, OUTSPE, etc.)

are mostly labels in the SP-1 software. GETBYT is a

routine in the KIM monitor.

The SP-1 software is set up to use the 6522 Ver

satile Interface Adaptor on the SYM board, so unless

you want to re-program extensively, your best bet is

to add a 6522 to your KIM; you ought to have one

anyhow if you're a serious KIMmer. Mine was

already present on a VIDEO PLUS™ board that I

use with my system1. If you don't have a VIA in

your system, I suggest you refer to the articles listed

in the footnotes3-4. It should not be hard to provide

one. The SP-1 software resides entirely in the KIM

on-board memory with one exception: the speech

data dictionary provided with the software requires

770 bytes of continuous memory in addition to the

478 bytes required by the SP-1 support software and

by the vocal dump routine. None of the code is self

modifying, so you can relocate it at will, even into

EPROM where it will become a valuable utility. The

only memory that has to be RAM is the twelve-byte

frame buffer which I located between $17A0 and

$17AB. If you do relocate, take care to adjust the en

tries in TABLE. These are address pointers to entries

in the speech dictionary supplied with the SP-1. The

accompanying program listing assumes that the dic

tionary resides between $2000 and $2302 in expan

sion memory.
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A Vocal Hex 
Dump For The 
KIM-l 
William C Clements, Jr. 
Dept. Of Chemical And 
Metallurgical Engineering 
The University Of Alabama 
This article describes a program for th e KIM- l that 
begins at a given RAM address and pronounces the 
contents of successive locations, with appropriate 
pauses inserted for naturalness, just as a person 
would read off a list of hex words. It uses what is 
almost ce rta inl y th e least expensive speech synth esis 
equipment and soft ware now on th e market; for 
about $1 00, the single-board computer owner can ex
periment with computer-generated speech. The pro
gram given here is concerned with removing a little 
of the drudgery from proofreading programs in 
RAM . The program run s on a KIM-l to which has 
been added a 6522 VIA and at least 1 K of expansion 
RAM . 

Personal computers surely are the ultim ate in 
modern versatilit y t makin g everything from 
dungeons-and-dragons to home au to ma tion to self
instruction in computer science avail able to nearly 
everyone. But no matter how much fun it is to use 
the polished end result of one's programming, the 
checking o f machin e code to see if it was e ntered cor
rectl y remains pure drudgery, and the cleverest 
technology isn ' t likely to ever place it on a level with 
playing a rousing game of motorcycle racing with the 
computer. For those of us with video termin als but 
no printer, it can be especially irrita tin g ; one's eyes 
move up to the screen dump , down to the written 
program , up and down, kind of like watching aver· 
tical tennis game, until the eyes have had it. 

It would help to have someone read off th e code 
from the screen so the programmer can keep his eyes 
on the paper. But another person isn't always 
available, and anyhow this is just the kind of work 
that computers were in vented to handle, right ? The 
only trouble is, most speech synthesizers are expen· 
sive, and are usually for the S-100 bus, not directl y 
usable with the KIM or similar single-board 
machine . N ow , thanks to Texas Instruments, Inc. 
and Dave Kemp of East Coast Micro Products, these 
objections have been neatly removed . The T-l Speak 
and SpeUT", an inexpensive (S50 range) pre
programmed speech synthes izer computer was 
developed to teach kids to spell. ' Its internal ROMs 
contain the coding to vocalize hundreds of words plus 

several phrases, the letters of th e alphabet , a nd the 
numeral s. But it' s more than a l OY. T he device has 
an internal edge connector intended for plugging in 
addi tional vocabul ary ROMs, and the various con
trol lines that operate the speech synthesizer are 
available there . East Coast Micro Prod ucts market a 
small interface kit , model SP- l ', that pl ugs onto the 
edge connector, and performs the level shifti ng and 
parallel-to-serial conversion needed for interfacing the 
synthesizer to a computer. The whole th ing fit s into 
the battery co mpartment of the Speak and SpeiI™ , 
making a very neat package. Along with the interface 
board , you get extensive support software, a detailed 
ex planation of how the synthesizer works , and fi ve 
de mo programs written for the SYM co mputer. The 
software includes a program fo r pronou ncing in· 
dividu al hex characters whose ASCII representation 
has been placed in the accumulator , and uses the 
6522 VIA th at the SYM uses for 110. 

As mentioned at the start o f thi s art icle, my im· 
med iate goal in purchas ing th e SP- l was to use it 
with a KIM to read out memory words. T he listing 
gives the resulting program . The user begins execu
tion at BEGI N , types the first RAM address on the 
TTY, and the program reads 256 locations out on 
the Speak and Spel l™ If you ' re checking fewe r loca
tions, just hit the reset key when you ' re through. If 
your program is longer, type in the next location and 
it will read you 256 more . 

The comments in the li st ing should be self ex
planatory for the most part. Label references not 
defined in the li sting (such as FPNT, OUTSPE, etc.) 
a re mostly labels in the SP-l software. GETBYT is a 
routine in th e KIM monitor. 

The SP-l soft ware is set up to use the 6522 Ver
satile Interface Adaptor on the SYM board , so unless 
you want to re-program extensively, you r best bet is 
to add a 6522 to your KIM ; you ought to have one 
anyhow if you 're a serious KIMmer. Mine was 
already present on a VIDEO PLUSTM board that I 
usc with my system '. If you don't have a VIA in 
your system, I suggest you refer to the art icl es li sted 
in the footnotes3 . '. It should not be hard to provide 
one . The SP-l software resides enti rely in the KIM 
on·board memo ry with o ne exception : the speech 
da ta dictiona ry provided with the software requires 
770 bytes of continuous memory in addit ion to th e 
478 bytes required by the SP-l support software and 
by the vocal dump routine . None of the code is self
modifying, so you can relocate il at will , eve n into 
EPROM where it will become a valuable utili ty. The 
only memory that has to be RAM is the twelve-byte 
frame buffer which I located between $17 AO and 
$17 AB . If you do relocate , take care to adj ust the en
tries in TABLE. These are address pointers to entries 
in the speech d ictionary supplied with the SP- l. The 
accompanyin g program listing assum es tha t the dic
tionary resides between $2000 and $2302 in expan
sion memory . 



VAK-1 MOTHERBOARD

We also carry:

SYM-1 $22900

AIM-65W/1K 38900

AIM-65W/4K 43900

We also do custom

hardware and soft

ware for the 6502

microprocessor

PRICE: S13900

Call or write for

shipping charges

and our complete

catalog.

The VAK-1 was specifically designed for use with the KIM-1, SYM-1 and the AIM 65 Microcomputer Systems.

The VAK-1 uses the KIM-4* Bus Structure, because it is the only popular Multi-Sourced bus whose expansion

boards were designed specifically for the 6502 Microprocessor.

SPECIFICATIONS:

• Complete with rigid CARD-CAGE

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

• All IC's are in sockets

• Fully buffered address and data bus

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

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

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

regulators for use with an unregulated power supply.

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

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

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

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

ENTERPRISES
INCORPORATED

2951 W. Fairmount Avenue

Phoenix, AZ 85017

{602) 265-7564 3Q H

VAK-1 MOTHERBOARD 

We also carry: 

SYM-1 $229" 
AIM-65 w/1 K 389" 
AIM-65 w/4K 439" 

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

PRICE: $139" 

Call or write for 
shipping charges 
and our complete 
catalog. 

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

SPECIFICATIONS: 

• Complete with rigid CARD-CAGE 

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

• All IC 's are in sockets 

• Fully buffered address and data bus 

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

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

• DeSigned for use with a Regulated Power Supply (such as our VAK-EPS) but has provisions for adding 
regulators for use with an unregulated power supply. 

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

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

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

'KIM-4 is a product of MOS Technology/C.B.M. 

2951 W. Fairmount Avenue 
Phoenix, AZ 85017 
(602) 265·7564 
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0100-

0103-

0105-

0108-

010A-

010C-

010E-

0110-

0112-

0115-

0118-

011A-

011B-

011C-

OllD-

OllF-

0122-

0125-

0126-

0127-

0129-

012B-

012D-

012F-

0131-

0132-

0134-

0135-

0136-

0137-

013A-

013B-

013D-

013E-

013F-

0142-

0144-

0147-

0149-

014C-

0157-

015a-

015C-

015F-

0162-

0164-

20

85

20

85

A9

85

A9

85

20

20

AO

C8

98

48

Bl

20

20

68

A8

C9

DO

FO

A2

DO

48

29

4A

4A

4A

20

68

29

OA

AA

BD

85

BD

85

4C

00

014F- 20

0152- 9F

0154- DB

21

86

B7

21

36

61

4C

02

4D

03

DO

20

76

2 0

20

52

21

21

16

22

22

IF

IF

02

01

9D

OB

9D

OA

AO

04

17

05

00

2D

FF

OA

31

2D

FF

EF

D3

20

OE

FO

3E 01

OF

01

01

01

01

02

49

20

21

DA

22

0010

0020

0030

0035

0040

0050

0060

0070

0080

0090

0100

0110

0120

0130

0140

0150

0160

0170

0180

0190

0200

0210

0220

0230

0240

0250

0260

0270

0280

0290

0300

0310

0320

0330

0340

0350

0360

0370

0380

0390

0400

0410

0420

0430

0440

0450

0^60

0470

11 0480

0490

ADLO

ADHI

SPNT

GETBYT

FPNT

SPIN IT

OUTSPE

BEGIN

LOOP

PAUSE

SAY

SPEAK

SP1

TABLE

. BA

. DE

. DE

-DE

. DE

-DE

-DE

. DE

JSR

STA

JSR

STA

LDA

STA

LDA

STA

JSR

JSR

LDY

INY

TYA

PHA

LDA

JSR

JSR

PLA

TAY

CMP

BNE

BEQ

LDX

BNE

PHA

AND

LSR

LSR

LSR

JSR

PLA

AND

ASL

TAX

LDA

STA

LDA

STA

JMP

. BY

$100

$A

$B

2

$1F9D

4

$200

$2D0

GETBYT

*ADHI

GETBYT

*ADLO

#$A0

*FPNT

#$17

*FPNT+1

SPINIT

PAUSE

#$FF

(ADLO),Y

SAY

PAUSE

#$FF

LOOP

BEGIN

#$20

SP1

#$F0

A

A

A

SPEAK

#$F

A

TABLE/X

*SPNT

TABLE+1>X

*SPNT+1

OUTSPE

0 $20 $49

;GET START

; ADDRESS

;FROM

;KEYBOARD

;SET FRAME

;POINTER

;TO

;$17A0 (12 LOCS NEEDED)

;SET UP TIMERS

; PAUSE BEFORE SPEAKING

;USE Y TO COUNT LOCS.

;DUMPED

;GET CURRENT CONTENTS FOR DUMP

; PRONOUNCE CONTENTS/"

;THEN PAUSE

;LOOP 256 TIMES

;GET NEW START

;SET POINTER FOR PAUSE

;BRANCH TO SPEECH PAUSE

;SAVE CONTENTS

;GET HIGH-ORDER NYBBLE

;FORM INDEX

;INTO ADDRESS TABLE

;SPEAK FIRST CHARACTER

;GET LOW-ORDER NYBBLE

;FORM INDEX

;AND FALL THROUGH

;TO SPEAK IT

TABLE FOR

$20 $76 $2 0 $9F $20 ; ADDRESS

.BY $DB $20 $11 $21

SPEECH DICTIONARY

$52 $21 $86 $21

8E 0500

0167- 22 B5 22

BY $B7 $21 $DA $21 $16 $22 $36 $22

BY S61 $22 $8E $22 $B5 $22 $D0 $22 $FD $22
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00 1 0 . BA $1 00 
0020 ADLO . DE $A 
0030 ADHI . DE $B 
0035 SPNT .DE 2 
0040 GETBYT . DE $lF9D 
0050 fPNT .DE 4 
006 0 SPIN IT . DE $200 
00 7 0 OUTSPE .DE $2DO 

01 00 - 20 90 IF 0080 BEGIN JSR GETBYT ;GET START 
01 03 - 85 OB 0090 STA *ADHI ; ADDRES S 
010 5- 20 90 lf 0100 JSR GETBYT ; fROM 
010 8- 85 OA 011 0 STA *ADLO ;KEYBOARD 
01 0A- A9 AO 0120 LDA i$AO ;SET FRAME 
01 0C - 85 04 0130 STA *FPNT ;POIN TER 
01 0E- A9 17 0140 LDA #$17 ; TO 
011 0- 85 05 015 0 STA *FPNT+1 ; $1 7A 0 ( 12 LOCS NEEDED) 
0112- 20 0 0 02 01 60 JSR SP I NIT ; SET UP T IMERS 
011 5- 20 2D 01 0170 JSR PAUSE ; PAUSE BEFORE SPEAKING 
0118 - AO FF 0180 LDY i$FF ;USE Y TO COUNT LOC S . 
011A- C8 0190 LOOP INY ; DUMPED 
011B- 98 0200 TYA 
011C- 48 0210 PHA 
01 10- B1 OA 0220 LDA (ADLO) , Y ;GET CURRENT CONTENT S FOR DUMP 
011F- 20 31 01 0230 JSR SAY ; PRONOUNCE CONTENTS, 
0122 - 20 20 01 0240 JSR PAUSE ;THEN PAUSE 
01 25 - 68 0250 PLA 
01 26- A8 0260 TAY 
012 7- C9 FF 0270 CMP i$FF 
0129- DO EF 0280 BNE LOOP ;LOOP 256 TIMES 
012B- FO 03 0290 BEQ BEGIN ;GET NEW START 
012D- A2 20 0300 PAUSE LDX #$20 ;SET POINTER FOR PAUSE 
012F- DO OE 03 1 0 BNE SP1 ;BRANCH TO SPEECH PAUSE 
013 1 - 48 0320 SAY PHA ;SAVE CONTENTS 
0132- 29 FO 0330 AND f$FO ;GET HIGH-ORDER NYBBLE 
0134- 4A 0340 LSR A ; ~'ORM INDEX 
0135- 4A 0350 LSR A ; INTO ADDRESS TABLE 
0136- 4A 0360 LSR A 
0137- 20 3E 01 0370 JSR SPEAK ; SPEAK FIRST CHARACTER 
013A- 68 0380 PLA 
013B- 29 OF 0390 AND t$F ;GET LOW- ORDER NYBBLE 
013D- OA 0400 ASL A ; FORM INDEX 
013E- AA 0410 SPEAK TAX ;AND FALL THROUGH 
013F- BD 4C 01 0420 S PI LDA TABLE:;X ;TO SPEAK IT 
0142- 85 02 0430 STA *SPNT 
0144- BD 40 01 0440 LDA TABLE+1,X 
0147- 85 03 0450 STA *SPNT+1 
0149- 4C DO 02 o d6 0 JMP OUTSPE 
014C- 00 20 49 0470 TABLE .BY 0 $20 $49 $ 20 $76 $20 $ 9F $20 ;A DDRES S 

TABLE FOR 
014F- 20 76 20 
0152- 9F 20 
0154- DB 20 11 0480 . BY $DB $20 $11 $21 $52 $21 $86 $21 

SPEECH DICTIONARY 
015 7- 21 52 21 
015A- 86 21 
015C- B7 21 DA 0490 . BY $B7 $21 $DA $ 21 $16 $22 $ 36 $22 
015F- 21 16 22 
0162- 36 22 
0164- 61 22 8E 0500 .BY S61 $22 $ 8E $22 $B5 $ 22 $00 $22 $F D $22 
0167- 22 B5 22 
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The SP-1 utilities can be used for many other

purposes. A great deal of information and some

references concerned with speech synthesis using

Linear Predictive Coding techniques are given in the

literature supplied with the kit. With this material,

you can make your KIM as talkative as you wish!

016A-

016D-

DO

22

22 FD

0510 .EN

LABEL FILE: [ / = EXTERNAL ]

/ADLO=0 00A

/GETBYT=1F9D

/OUTSPE=02D0

PAUSE= 012D

SPl=013F

/ADHI=000B

/FPNT=00 04

BEGIN=0100

SAY=0131

TABLE=014C

/SPNT=0002

/SPINIT=0200

LOOP=011A

SPEAK=013E

//0000>016E;016E

Footnotes

1. Speak and Spell is a trademark of Texas Instruments, Inc.

VIDEO PLUS is a trademark of The Computcrist, Inc.

2. East Coast Micro Products, 1307 Bdtram Ct., Odenton,

Md. 21113.

3. Sec 6502 User Notes, No. 13, p. 16 for information about

adding a 6522 I/O board.

4. See MICRO, No. 17, pp. 27-39 for a general description of

the 6522.

AIM Hardware — Software
KIM by

SYM MicroMate

ColorMate
Add color graphics to your computer

system. 6847-based design. Prices

start at $50.00.

FirstMate
Makes prototyping and experimenting

a snap. Recommended for students

and pros alike. Assembled and tested

. . . $87.50

ROM Bank SwitchMate (SYM)
Expand your ROM space. Switch under

manual or software control. Assembled

and tested . . . $45.00

PrograMate (SYM)
Convert your SYM into a PROM pro

grammer for 1k (2758), 2k (2716) and 4k

(2532, Tl pinout) UVPROMs. Hardware

and software . . . $55.00

• Write for details to:

(Mention this ad and

save 5% on first order.)

MicroMate
P.O. Box 50111

Indianapolis, IN

46256

6502 FORTH
6502 FORTH is a complete programming system which

contains an interpreter/compiler as well as an

assembler and editor.

6502 FORTH runs on a KIM-1 with a serial terminal.

(Terminal should be at least 64 chr. wide)

All terminal I/O is funnelled through a jump table near

the beginning of the software and can easily be

changed to jump to user written I/O drivers.

6502 FORTH uses cassette for the system mass storage

device

Cassette read/write routines are built in (includes

Hypertape).

92 op-words are built into the standard vocabulary.

Excellent machine language interface.

6502 FORTH as user extensible.

6502 FORTH is a true implementation of forth according

to the criteria set down by the forth interest

group.

Specialized vocabularies can be developed for specific

applications.

6502 FORTH resides in 8K of RAM starting at $2000 and

can operate with as little as 4K of additional

contiguous RAM.

6502 FORTH PRICE LIST

KIM CASSETTE, USER MANUAL, AND

COMPLETE ANNOTATED SOURCE

LISTING $90.00

($2000 VERSION) PLUS S&H 4.00

USER MANUAL (CREDITABLE

TOWARDS SOFTWARE

PURCHASE) $15.00

PLUS S&H 1.50

SEND A S.A.S.E. FOR A FORTH

BIBLIOGRAPHY AND A COM

PLETE LIST OF 6502 SOFTWARE,

EPROM FIRMWARE (FOR KIM,

SUPERKIM, AIM, SYM, and

APPLE) AND 6502 DESIGN

CONSULTING SERVICES

AVAILABLE

Eric Rehnke

1067 Jadestone Lane

Corona, CA 97120

Now Available For

KIM, AIM, And SYM
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T he SP- l utilit ies can be used for ma ny other 
purposes. A great deal of information and some 
references concerned with speech synthesis using 
Linear Predictive Coding techniques are given in the 
literature supplied with the kit. With this material, 
you can make your KIM as talkative as you wish! 

01 6A- DO 22 FD 
016D- 22 

COMPUTE! 

0510 .EN 

LAB EL FILE : [ I = E XTE RNAL 1 

/ADLO=OOOA IADHI=OOOB 
I GETBYT=lF9D IFPNT=00 04 
IOUTSPE=02DO BEGIN=0100 
PAUSE= 012 D SAY=0131 

IS PNT= 0 0 02 
ISPINIT=0200 
LOOP=OllA 
SPEAK=013E 

S P1=013F TABLE =014 C 
1/ 0000 , 016E ,016E 

Footnotes 
1. Speak and Spell is a trademark of Texas Instruments, Inc. 
VIDEO PLUS is a trademark of The Computerist, Inc. 
2. East Coas t Micro Products, 1307 Bchram Ct. , Odenton, 
Md. 2111 3. 

3. See 6502 User Notes , No. 13, p. 16 for information about 
adding a 6522 lIO board. 

4. See MICRO, No. 17, pp. 27-39 fo r a general description of 
the 6522. © 

AIM 
KIM 
SYM 

Hardware - Software 
by 

MicroMate 

• ColorMate 
Add color graphics to your computer 
system. 6847·based design. Prices 
start at $50.00. 

• FirstMate 
Makes prototyping and e xperimenting 
a snap. Recommended for students 
and pros alike. Assembled and tested 
.. . $87.50 

• ROM Bank Switch Mate (SYM) 
Expand your ROM space. Switch under 
manual or software control. Assembled 
and tested .. . $45.00 

• PrograMate (SYM) 
Conve rt your SYM into a PROM pro
grammer for 1 k (2758), 2k (2716) and 4k 
(2532, TI pinout) UVPROMs. Hardware 
and software ... $55.00 

• Write for details to: MicroMate 
(Mention this ad and P.O. Box 50111 
save 5% on first order.) Indianapolis, IN 

46256 
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6502 FORTH 
6502 FORTH is a complete programming system which 

contains an interpreter/ co mpiler as well as an 
assembler a nd editor. 

6502 FORTH runs on a KIM -l with a serial terminal. 
(Terminal should be at least 64 chr. wide) 

All terminal 1( 0 is funn elled through a jump table near 
the beginning of the software and can easily be 
changed to jump to user written I/ O drivers. 

6502 FORTH uses cassette for the system mass storage 
device 

Cassette read / write routines are built in (includes 
Hypertape) . 

92 op-words a re built into the standard vocabulary. 
Excellent machine language inte rface. 
6502 FORTH as user extensible. 
6502 FO RTH is a true implementation of forth according 

to the crite ria set down by (he forth interest 
group . 

Specialized voca bularies can be developed for specific 
applications . 

6502 FORTH resides in 8K of RAM starting at 52000 and 
can operate with as little as 4K of additional 
contiguous RAM . 

6502 FORTH PRICE LIST 
KIM CASSETTE, USER MANUAL, AND 

COMPLETE ANNOTATED SOURCE 
LISTING $90.00 
($2000 VERSION) PLUS S&H 4.00 

USER MANUAL (CREDITABLE 
TOWARDS SOFTWARE 
PURCHASE) $15.00 

PLUS S&H 1.50 
SEND A S.A.S.E. FOR A FORTH 
BIBLIOGRAPHY AND A COM
PLETE LIST OF 6502 SOFTWARE, 
EPROM FIRMWARE (FOR KIM, 
SUPERKIM, AIM, SYM, and 
APPLE) AND 6502 DESIGN 
CONSULTING SERVICES 
AVAILABLE .................. . 

Eric Rehnke 
1067 Jadestone Lane 
Corona, CA 97120 

Now Available For 
KIM, AIM, And SYM 
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The Modified
KIM Bus
Part 3 of 3

This leads us to a definition of the "Unbuffered

Modified KIM Bus". KIM is part of the name since

the bus is essentially what a KIM-1 single board

computer presents on its expansion connector.

"Modified" is part of the name because not all of

the 44 signals on the expansion connector are actu

ally part of the bus. Those signals that are part of the

bus are common to the SYM and AIM computers as

well as the KIM and thus any of these machines may

be plugged into the bus without modification.

Figure 6 gives a signal listing for the bus.

Signals marked with an * do not connect to the pro

cessor but do connect to all of the other boards in the

system. Most of these have different specialized func

tions on the different processors anyway and are not

generally useful in a bus oriented system. Note that

RDY is one of the signals that is not bussed. All

modern memories are quite fast enough to operate

without wait states in 6502 systems and besides, the

6502 will not wait during write cycles anyway. The

lines marked (Reserved) are intended for future uses

such as memory bank switching signals, etc.

Note that although RAM R/W is listed as a

signal (should go low during phase 2 of Write

cycles), it should not be used by a bus interface

board for general application. The reason is that an

AIM-65 printed circuit error makes it go low during

read cycles rather than write cycles like it should. In

any case, one should be able to design any kind of

bus interface board using just A0 - A15, DO - D7,

R/W, PHASE 2, interrupt, and power voltages. The

additional lines are really just convenience signals.

Two of the signals are important only in KIM

systems. DECODE ENABLE must go low whenever

addresses between 0000 and 1FFF are on the bus in

order to activate KIM's on-board memory. VEC

TOR FETCH must go low whenever addresses bet

ween FFFA and FFFF are on the bus in order for

the reset/interrupt vectors stored in the KIM monitor

ROM's to be active. Although it is probably best for

the motherboard to generate these two signals, many

expansion boards generate them anyway so that the

bus motherboard can be omitted altogether in

systems with just one expansion board.

Note that direct memory access is not supported

by the Modified KIM Bus because the address lines

from the 6502 cannot be disabled. An approach to

DMA in those interfaces that need it, such as video

displays and disk controllers, is to provide two-port

memory on the interface board itself. The big advan

tage then is that DMA to or from the on-board

memory can then proceed at very high speed without

slowing the processor at all. A conventional DMA

system, such as on S-100 systems, would stop the

processor cold at data rates beyond a couple of hun

dred thousand bytes per second.

Although +5 volts regulated is available on the

bus, it is often preferable to use unregulated +8 and

an on-board regulator to provide + 5 to the logic

circuitry of expansion boards. Similarly, + 16

unregulated is available for generating + 12 power

needed by many memory chips. When negative

voltages are needed such as for EPROM's or analog

circuitry, they may be easily generated from the

positive unregulated voltages with a charge-pump cir

cuit and then regulated with IC regulators. The

primary advantages of on-board regulation are a

smaller and less expensive central power supply and

clean, well regulated power on the expansion board

itself. The potential problem of additional heat

dissipation on the expansion boards is nullified by

the very low power consumption of modern LS IC's.

PIN
E-l

£-2

E-3

E-U

E-5

E-6

E-7

E-8

E-9

E-10

E-11

E-12

E-13
E-11

E-15

E-l 6

E-17

E-ie

E-19

E-20

E-21

E-J2

E-A

E-B

E-C

E-D

E-E

E-F

E-H

E-J

E-K

E-L

E-H

E-N

E-?

E-R

E-5

E-T

E-U

E-V

E-H

E-X

E-Y

E-Z

KIM-1
syn:

RDY

PHASE 1

:rq

SET OVERFLOW

NHI

RESET

DATA BUS 7

DATA BUS 6

DATA BUS 5

DATA BUS U

DATA BUS 3

DATA BUS 2

DATA BUS 1

DATA BUS 0

K6

SI.13LE STEP OUT

(H.C.)

(H.C.)

(H.C.)

-5 VOLT BEG.

GROUND

ADDR BUS 0

ADDR BUS 1

ADDR BUS 2

ADDR BUS 3

ADDR BUS k

ADDR BUS 5

ADDR BUS 6

ADDR BUS 7

ADDR BUS B

ADDR BUS 9

ADDR BUS 10

ADDR BUS 11

ADDH BUS 12

ADDR BUS 13

ADDR BUS 11

ADDR BUS 15

PHASE 2

MEAD/WRITE

READ/WRITE

?LL TEST

PHASE 2

SAM a/V

SYM-1
SYNC

BOX

PHASE 1

IRQ

3E7 IVERFLOW

NMI

RESET

DATA BUS 7

DATA BUS 6

DATA BUS 5

DATA BUS 4

DATA BUS 3

DATA BUS 2

DATA BUS I

DATA BUS 0

30

DB CUT

POWER ON RESET

(N.C.)

(N.C.)

♦5 VOLT REG.

GROUND

ADDR BUS 0

ADDR BUS 1

ADDR BUS 2

ADDR BUS 3

ADDR BUS 1

ADDR BUS 5

ADDR BUS 6

ADDH BUS 7

ADDR BUS B

ADDR BUS 9

ADDR BUS !0

ADDR BUS IT

ADDR BUS 12

ADDR BUS 13

ADDR BUS 11

ADDR BUS 15

PHASE 2

READ/WRITE

READ/WRITE

AUDIO TEST

PHASE 2

RAW R/W

AIM-65
SYNC

RDY

PHASE ■

IRQ

SET OVERFLOW

55
RESET

DATA BUS 7

DATA BUS 6

DATA BUS 5

DATA BUS 1

DATA BUS 3

DATA BUS 2

DATA BUS 1

DATA BUS 0

-12 VOLTS REG.

♦12 VOLTS REG.

csS
CS9

CSA

•5 VOLT HEG.

GROUND

ADDR BUS 0

ADDR BUS 1

ADDR BUS 2

ADDR BU5 3

ADDR BUS t

ADDR BUS 5

ADCR BUS 6

ADDR BUS 7

ADDR BUS B

ADDR BUS 9

ADDR BUS 10

ADDR BUS 11

ADDR BUS 12

ADDR BUS 13

ADDR BUS 11

ADDR BUS 15

PHASE 2

READ/WRITE

READ/WRITE

AUDIO TEST '

PHASE 2

' ?.'■: F -

MODIFIED
SYNC

[reserved]

(reserved]

:=;

SET C'ERFLOW

(15

RESET

DATA BUS 7

DATA BUS 6

DATA BUS 5

DATA BUS 1

DATA BUS 3

DATA BUS 2

DATA BUS 1

DATA BUS 0

[reserved)

(reserved)

♦7.5 UNREG

VECTOR FETCH

DECODE ENA3LE

•5 VOLT REG.

GROUND

ADDR BUS 0

ADDR BUS 1

ADDR BUS 2

ADDR BUS 3

ADDR BUS 1

ADDR BUS 5

ADDR BUS 6

ADDR BUS 7

ADDR BUS 8

ADDR BUS 9

ADDR BUS ID

ADDR BUS 11

ADDR BUS \2

ADDR BUS 13

ADDR BUS 1H

ADDR BUS 15

PHASE 2

READ/WRITE

READ/WRITE

.16 VOLT UJIREG.

PHASE 2

?!AM R/W

These signals are not bussed io the CPU Slot.

Signal generated Is different froa KIM-1 and SYM-l,

Fig. 6 Processor and Modified Expansion Bus Signals
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Computers 
The Modified 
KIM Bus 
Part 3 of 3 
This leads us to a defini tion of the" U nbutTered 
Modified KIM Bus". KIM is pa rt o f the name since 
the bus is esse nti a lly what a K IM-I sin gle board 
computer present s on it s expansion connecto r. 
" M od ifi ed " is pa rt of the name because not a ll o f 
the 44 signals on the ex pansion connector are act u
ally part of the bus . Those signals that are part of the 
bus a re common to the SYM a nd AIM compu ters as 
well as the KIM and thu s a ny of th ese machines ma y 
be plugged in to the bus without modification . 

Figure 6 gives a signal li stin g for the bus. 
Signals marked with an • do not conn ect to th e pro
cessor but do connect to a ll o f the other boards in the 
system . Most of th ese have d itTerent specialized fun c
tions on ,he di fTerent processors an yway a nd are not 
generally useful in a bus oriented system . Note that 
RDY is one of the signals that is not bussed. All 
modern memories arc qui te fast enough to opera te 
without wait sta tes in 6502 systems and besides , th e 
6502 will no t wa it during write cycl es anyway. The 
lines marked (Reserved) arc intended for future uses 
such as memory ba nk switching signals, etc. 

Note that a lthough R AM R/W is li sted as a 
signal (should go low du ring phase 2 of Write 
cycles) , it should not be used by a bus inter face 
board for genera l application . T he reason is th at an 
AIM-65 printed circuit error makes it go low during 
read cycles ra ther than write cycles li ke it should. In 
any cast, one should be able to design any kind of 
bus interface boa rd using just AO - A1 5, DO - D 7, 
R/W , PH ASE 2, interrupt, and power voltages . The 
add itional lines a re rea ll y j ust convenience signals. 

Two of the signals are importan t on ly in KIM 
systems. D ECODE ENA BLE mu st go low whenever 
addresses between 0000 and IFFF a rc on the bus in 
order to activate K IM 's on-boa rd memory. VEC
TOR FETC H must go low whenever addresses bet
ween FFFA a nd FFFF a re on the bus in order fo r 
the resetli nterrupt vecto rs sto red in the K IM monito r 

ROM 's to be active. Although it is probabl y best for 
the mOlhe rboard La gen erate these two sign a ls, man y 
expansion boards generate them anyway so (hat the 
bus moth erboard can be om itted alt ogether in 
systems with just one expan sion board . 

Note th at direct me mory access is not supported 
by the Modified KIM Bus because the address lines 
from the 6502 cannot be di sabled. An approach to 
DMA in those interfaces th at need it , stich as video 
displays and disk co ntrollers, is 10 prov ide two-port 
memory on th e int erface boa rd it sel l". The big advan
tage then is that DMA to o r fro m th e on-board 
memory can th en proceed at very high speed without 
slowing the processor at a ll . A conventional DMA 
syste m , such as on S- 100 systems, would stop the 
proccsso r cold a t data rates beyond a co uple of hun 
dred thousa nd bytes per second. 

Although + 5 volts regula ted is ava il able on the 
bus, it is o ft cn preferable to usc un regulated + 8 and 
an on -board regula tor to provide + 5 to the logic 
circuitry of expa nsion boards. Sim il arl y, + 16 
unregul a ted is availa bl e fo r generat ing + 12 power 
needed by many memory chips. When negat ive 
voltages are needed such as for EPROM's or a nalog 
circuitry, they may be easil y ge nerated from th e 
positi ve unregulated voltages with a charge-pump cir
cu it and then regulated with IC regul ators. The 
primary advant ages of on-board regulation are a 
smaller a nd less expensive central power supply and 
clean , well regul a ted power on the expansion board 
itself. The potenti al problem of addi tional heat 
dissipation on the expansion boards is nullified by 
the very low power consumption of modern LS IC 's. 

PIN KIM-I SYM-I AIM-65 MOD IFIED ,-, SYNC SfNC SytiC SYNC 

'-2 ROY ROY '" (r"s"rved) 
£- 3 PHASE 1 PHASt 1 PHlSE 1 (reserved) ,-. m m "i"iiQ IiiQ 
£- , S1:1 OVERfLOW SET OVERfLOW SET OVERfLOil S~ OVERfLOil ,-, liM! liM I ),~ I !>"MI 

'-7 Rill! 1iE.SEf mn iirn:T ,_a DATA. BUS 7 DATA BUS 7 DATA BUS 7 DA TA BUS 7 ,-, DAT A BUS 6 DATA BUS 6 DATA BUS 6 DATA BUS 6 
E_10 DATA BUS 5 DATA BUS 5 DATA BUS 5 DATA BUS 5 
E_ I I DATA BUS ~ DATA BUS II DATA SUS ~ DATA SUS II 
E_12 DATA SUS 3 DATA BUS 3 DATA BUS 3 DATA BUS 3 
E- 13 DATA BUS 2 DATA BUS 2 DATA IIUS 2 DATA 1I11S 2 
E- I II DATA BUS I DATA BUS I DATA SUS 1 DATA SUS 1 
E_15 DATA BUS 0 DATA BliS 0 DATA BUS 0 DATA BUS 0 
E_16 " 30 _12 VOLTS Rt(; . ( r eser ve,H 
E- 17 SISGLE STEP OUT DB OUT .. 12 VOLTS REG. ( reserved) 
E_1S ( N.C. J PO\o1:R ON RESET OS! .. 7.5 UUREG 
E- 19 ( N.C. ) (S.C. ) 0$' VECTOR f ETCH 
E_20 (N.C. ) ( N.C. ) 0$' DECODE ENAillE 
E- :21 .. 5 VOLT IIEG. .. 5 VOLT IIEG. . 5 VOLT IIEG • . 5 VOLT IIEG. 
E_ZZ GROUND GROUSD GIlQUND GIlOUNo 

£- . ADIlR BUS 0 AilOR BUS 0 1.0011 BUS 0 ADDII BUS 0 
£- . ADDR IIUS I 1.0011 BUS 1 1.0011 IIUS 1 ADIlII BliS 1 ,_c ADDR SUS 2 1.0011 IIUS 2 1.0011 BUS 2 AODII IIUS 2 

'-D ADDR IIUS 3 ADOII BUS 3 ADDII BUS 3 ADDII SUS 3 ,-, ADOII BUS II AoOII SUS ~ ADDII IIUS " ADoli SUS ~ 

E- f AllOR BUS 5 ADDII SUS 5 ADOII BUS 5 ADOII BUS 5 
£- H AllOR BUS 6 AlI011 IIUS 6 AllOR BUS 6 ADDR BliS 6 
£_J ADOR BUS 7 ADOII BUS 7 ADOR BUS 7 AIlDII BUS 7 
£- , ADDR SUS B ADDII BUS B ADOR BUS II ADOII SUS B 
£- L ADDR BUS 9 AllOIi BUS 9 1.0011 BUS 9 1.0011 SUS 9 
E-H AD'R BUS 10 AllOR BUS 10 ADDR BUS 10 ADDII BUS 10 
E_1i ADDR BUS 1\ ADDR SUS 1\ ADOII BUS \\ ADOII BUS I I 
E- P AODR SUS 12 ADDII BUS 12 ADDII BUS 12 ADOI'! BUS 12 
E- R ADDR SUS 13 1.0011 BUS 13 1.0011 BUS 13 1.0011 BUS 13 ,_s ADOII aus 111 1.0011 BUS I~ ADOII BUS 1~ ADDII SUS lij 

' -7 AODR BUS 15 1.0011 SUS 15 ADDR BUS 15 ADDR SliS 15 
£- u PHASE 2 PHASE 2 PHASE 2 PHASE 2 
£_v READ/WR ITE REAPf~ REAOfiiii"iTE READ/WRITE 
£_v iiEiii/iiRITE READfWIIITE Rfiii"/WIiITE iiEAD/WRlTE 
£- , PlL TEST AUDI O TEST AUDIO TEST .. 16 VOLT U ~REG . 
£- , PHASE 1 "PiiA:S"E2 PHI.SE 2 PHASE 1 
£- z ~ TUJfR7ij • RAM IIIW ~ 

These signals are not bussed to the CPU slot. 

• Siglal gelerated is dirf"rent rro::! KIM· 1 and SfM-I. 

Fig. 6 Processor and Modi fied Expansion Bus Signals © 
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BOX 120

ALLAMUCHY, N.J. 07820

201-362-6574

HUDSON DIGITAL ELECTRONICS INC.

THE TASK* MASTERS

HDE supports the *TIM, AIM, SYM and KIM (TASK) with a growing line of computer programs and

peripheral components. All HDE component boards are state-of-the-art 41/2" x 6Y2", with on board

regulation of all required voltages, fully compatible with the KIM-4 bus.

OMNIDISK 65/8 and 65/5

Single and dual drive 8" and 5V*M disk systems.

Complete, ready to plug in, bootstrap and run.

Include HDE's proprietary operating system,

FODS (File Oriented Disk System). From $795.00.

DM816-M8A

An 8K static RAM board tested for a minimum of

100 hours and warranted for a full 6 months.

$195.00

DM816-UB1

A prototyping card with on-board 5V regulator

and address selection. You add the application.

$49.50

DM81 6-P8

A 4/8K EPROM card for 2708 or 2716 circuits.

On board regulation of all required voltages.

Supplied without EPROMS. $165.00

DM816-CC15

A 15 position motherboard mounted in a 19"

RETMA standard card cage, with power supply.

KIM, AIM and SYM versions. $545.00

DISK PROGRAM LIBRARY

Offers exchange of user contributed routines

and programs for HDE Disk Systems. Contact

Progressive Computer Software, Inc. for details.

ORDER FROM THESE FINE DEALERS:

HDE DISK BASIC

A full range disk BASIC for KIM based systems.

Includes PRINT USING, IF ... THEN . . . ELSE.

Sequential and random file access and much

more. $175.00

HDE ADVANCED INTERACTIVE

DISASSEMBLER (AID)

Two pass disassembler assigns labels and con

structs source files for any object program.

Saves multiple files to disk. TIM, AIM, SYM, KIM

versions. $95.00

HDE ASSEMBLER

Advanced, two pass assembler with standard

mnemonics. KIM, TIM, SYM and KIM cassette

versions. $75.00 ($80.00 cassette)

HDE TEXT OUTPUT PROCESSING SYSTEM

(TOPS)

A comprehensive text processor with over 30

commands to format and output letters, docu

ments, manuscripts. KIM,TIM and KIM cassette

versions. $135.00 ($142.50 cassette)

HDE DYNAMIC DEBUGGING TOOL (DDT)

Built in assembler/disassembler with program

controlled single step and dynamic breakpoint

entry/deletion. TIM, AIM, SYM, KIM AND KIM

cassette versions. $65.00 ($68.50 cassette)

HDE COMPREHENSIVE MEMORY TEST

(CMT)

Eight separate diagnostic routines for both

static and dynamic memory. TIM, AIM, SYM,

KIM and KIM cassette versions. $65.00 ($68.50

cassette)

Progressive Computer Software

405 Corbin Road
York. PA 17403

(717) 845-4954

Lux Associates

20 Sunland Drive

Chico, CA 95926
(916) 343-5033

Johnson computers

Box 523
Medina, Ohio 44256

(216) 725-4560

A-B Computers
115-B E. Stump Road

Montgomeryville, PA 18936

(215) 699-5826

Falk-Baker Associates Perry Peripherals
382 Franklin Avenue P.O. Box 924
Nulley, NJ 071 10 Miller Place, NY 11764

(201) 661-2430 (516) 744-6462

Laboratory Microcomputer Consultants
P.O. Box 84

East Amhersi. NY 14051

(716) 689-7344
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HUDSON DIGITAL ELECTRONICS INC. 

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

OMNIDISK 65/B and 65/ 5 
Single and dual drive B" and 5V4' disk systems. 
Complete, ready to plug in, bootstrap and run. 
Include HDE's proprietary operat ing system, 
FODS (File Oriented Disk System). From $795.00. 

DMB16-MBA 
An BK static RAM board tested for a minimum of 
100 hours and warranted for a full 6 months. 
$ 195.00 

DMB16-UB1 
A prototyping ca rd with on-board 5V regulator 
and address selection. You add the app lication. 
$49.50 

DMB16-PB 
A 4/ BK EPROM card for 270B or 2716 c ircuits. 
On board regulation of all required vo ltages. 
Supplied without EPROMS. $165.00 

DMB16-CC15 
A 15 position motherboard mounted in a 19" 
RETMA standard card cage, with power supply. 
KIM , AIM and SYM versions. $545.00 

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

ORDER FROM THESE FINE DEALERS: 

- V' 1,~;~~t~~ ~~~~d· 
LUI( Associates 

20 Sunland Drive 
Chico, CA 95926 
(9 16) 343-5033 

Johnson computers 
BOI( 523 

Medina, Ohio 44256 
(216) 725-4560 
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HOE DISK BASIC 
A fu ll range disk BASIC for KIM based systems. 
Includes PRINT USING, IF ... THEN . .. ELSE. 
Sequential and random file access and much 
more. $ 175.00 

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

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

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

HOE DYNAMIC DEBUGGING TOOL (DOn 
Built in assembler/ disassembler with program 
controlled si ngle step and dynamic breakpoint 
entry/ deletion. TIM, AIM, SYM, KIM AN D KIM 
cassette ve rsions. $65.00 ($68.50 cassette) 

HDE COMPREHENSIVE MEMORY TEST 
(CMn 
Eight separate diagnostic routines for both 
stat ic and dynamic memory. TIM, AIM, SYM, 
KIM and KIM cassette versions. $65.00 ($68.50 
cassette) 

Falk·8aker Associates Perry Peripherals 
382 Franklin Avenue P.O. Box 924 

Nulley. NJ 07110 Miller Place, NY 11764 
(20 1) 661·2430 (516) 744·6462 

laboratory Microcomputer Consul tants 
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(7 16) 689·7344 

151 



COMPUTE! March, 1981, Issue 1O.

Cassette I/O
With

AIM 65 BASIC
Michael Rathbun
Polar Solutions
Kodiak, Alaska

The AIM 65 is one of the few micro systems I have

worked with which was packed with PLEASANT

surprises. Its monitor, assembler, and BASIC do

things I didn't expect from a piece of equipment in

its price range. After a while, however, I found

myself wishing that the excellent AIM cassette

system could be used with the BASIC on the system

for data input and output, instead of just for SAVE

and LOAD. It turns out that, because BASIC uses

certain monitor routines to interface the keyboard

and display/printer, BASIC cassette file I/O is not all

that difficult.

Monitor Routines

For those who haven't spent an exciting evening or

two reading the assembly listing of the monitor which

Rockwell provides, here is a brief summary of the

I/O routines which BASIC uses.

Most of the AIM 65 functions which get data

from the keyboard (i.e. Editor, BASIC, and even

Assembler) do so by calling a monitor routine called

INALL. INALL, however, is not just for accessing

the keyboard. It will get a byte of data from ANY in

put device. Which device it goes to is determined by

the contents of a memory location labelled INFLG,

which is located at SA412. If this location contains a

RETURN character (SOD) then the input will be

from the keyboard. If INFLG contains an ASCII

"T" (54), then INALL will look to the cassettes for

data.

How does this location come to contain the pro

per value? The functions which allow a selection of

input devices also make use of a subroutine from the

monitor called WHEREI; it is this subroutine which

displays the familiar "IN =" prompting message

after the BASIC LOAD command is entered. If you

respond to "IN « " with "T", the WHEREI routine

then also asks for a file name ("F = ") and then finds

out which cassette you will use ("T = "). From this

time on, any time INALL is called, a byte of data

from the specified tape file will be returned.

Output works in a similar fashion; there is a

subroutine called OUTALL which will output a byte

of data to any AIM 65 output device, depending on

the contents of a location labelled OUTFLG, which

is located at $A413. This location is set to the desired

value by a subroutine called WHEREO, which is the

one which generates the "OUT = " prompt.

Utilization

Making your BASIC programs read from cassettes is

quite simple—most of the work has been done for you

by the program logic used by the LOAD command.

When you type LOAD and give the cassette file in

formation, BASIC simply takes its input data from

the tapes instead of from the keyboard, continuing to

do this until a CONTROL Z character ($1A) is read

from the tape. The CONTROL Z causes control to

return to the keyboard. If your program contains a

step with the LOAD command (for example, 100

LOAD) then when this step is executed, you will see

the "IN =" message. If you specify input from a

cassette file, then from that point on, until a CON

TROL Z is read, or until INFLG is changed to a

RETURN character, every INPUT statement in

your program will take data from the tapes instead of

from the keyboard.

When you reach a point in your program when

you wish to switch input back to keyboard, simply

POKE a RETURN into INFLG. If you want to in

termix INPUTs from keyboard and tape, you can

change the input device back and forth at any time

by changing the contents of INFLG. Remember,

though, that if your program bombs with an error

while INFLG points to the tapes, the system will go

on trying to get its data from the tape file; you will

have to use the RESET button to regain control of

the situation.

For writing data to cassettes, the procedure is a

little more complex; there is no BASIC command

which will change OUTFLG. The SAVE command

will access the tapes, all right, but all it does is LIST

the program and return to keyboard control.

However, this sequence of steps will work:

1. POKE the address of the WHEREO routine into locations

4 and 5.

2. Execute a USR(X) statement. This will cause BASIC to call

WHEREO.

3. Output data is required using regular PRINT statements.

4. When output is finished, you will need to close the file

properly. Do this by PRINTING CHR$(13) and CHR5(26).

This puts an AIM Editor end-of-file mark on the tape, fol

lowed by a CONTROL Z, just to be safe. Then POKE the

address of the routine called DU11 (sec table of locations) into

locations 4 and 5, and execute a USR(X) statement. This will

end the cassette file properly, and also will restore output to

the display.

Notes and Cautions

If the OUTFLG is set to send output to tapes, and

your program bombs with an error message for some

reason, you will never see the error message — it

will have been written to tape! For this reason, it is a

good idea to debug programs using regular keyboard

input and display output before using cassettes; also,

it might be wise to "turn off the cassettes when not

actually reading or writing, by POKEing a

RETURN into INFLG or OUTFLG after a state-

152 COMPUTE! MarCh. 1981. Issue 10. 

CasseHe I/O 
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AIM 65 BASIC 
Michael Rathbun 
Polar Solutions 
Kodiak, Alaska 
The AIM 65 is one of the few micro systems I have 
worked with which was packed with PLEASANT 
surprises. Its monitor, assembler, and BASIC do 
things I didn 't expect from a piece of equipment in 
its price range. After a wh ile, however, I found 
myself wishing that the excellent AIM cassette 
system could be used with the BASIC on the system 
for data input and output , in stead of just for SAVE 
and LOAD. It turns out that , because BASIC uses 
certain monitor routines to interface the keyboard 
and display/printer, BASIC cassette file VO is not all 
that difficult. 

Monitor Routines 
For those who haven 't spent an exciting evening or 
two reading the assembly listing of the monitor which 
Rockwell provides, here is a brief summary of the 
I/O routines which BASIC uses. 

Most of the AIM 65 funct ions which get data 
from the keyboard (i.e . Editor, BASIC, and even 
Assembler) do so by calling a monitor routine called 
INALL. INALL, however, is not just for accessing 
the keyboard. It wi ll get a byte of data from ANY in
put device. Which device it goes to is determined by 
the con tents of a memory location labelled INFLG, 
which is located at SA412. If this location conta ins a 
RETURN character (SOD) then the input will be 
from the keyboard. If INFLG contains an ASCII 
"T" (54), then INALL will look to the cassettes for 
data. 

How does this location come to contain the pro
per value? The functions which allow a selection of 
input devices also make use of a subroutine from the 
monitor called WHEREI; it is this subroutine which 
displays the familiar" IN ~ " prompting message 
after the BASIC LOAD command is entered. If you 
respond to " IN ~ " with ' 'T", the WHEREI routin e 
then also asks for a fil e name ("F ~ ") and then finds 
out wh ich cassette you will use ("T ~ "). From this 
time on, any time INALL is called, a byte of data 
from the specified tape fil e will be returned. 

Output works in a similar fa shion; there is a 
subroutine called OUTALL which will output a byte 
of data to any AIM 65 output device, depending on 
the contents of a location labelled OUTFLG, which 
is located at $A413. This location is set to the desired 

value by a subroutine called WHEREO, which is the 
onc which generates the " OUT =" prom pt. 

Utilization 
Makin g yo ur BASIC programs read from cassett es is 
quite simple--most or the work has been done for you 
by the program logic used by the LOAD command. 
When you type LOAD and give the cassette file in
formation , BASIC si mply takes its input data from 
the tapes instead of from the keyboard , continuing to 
do this until a CONTROL Z character (SIA) is read 
from the tape . The CONTROL Z causes control to 
return to the keyboard. If your program contains a 
step with the LOAD command (for example, 100 
LOAD) then when this step is executed , you will see 
the " IN ~" message. If you specify input from a 
cassette fil e, then from that point on , until a CON
TROL Z is read , or until INFLG is changed to a 
RETURN character, every INPUT statement in 
your program will take data from the tapes instead of 
from the keyboard. 

When you reach a point in you r program when 
you wish to switch input back to keyboard , simply 
POKE a RETUR N into INFLG. If you want to in
termix INPUT s from keyboard and tape, you can 
change the input device back and fort h at any time 
by changing the co nten ts of INFLG. Remember , 
though, that if your program bombs with an error 
while INFLG points to the tapes, the system will go 
on trying to get its data from the tape file ; you will 
have to use the RESET button to regain control of 
the situ ation. 

For writing data to cassettes, th e procedure is a 
little more complex; there is no BASIC command 
which will change OUTFLG. The SAVE command 
will access the tapes, all right, but all it does is LIST 
the program and return to keyboard cont rol. 
However, this sequence of steps will work: 
1. POKE the address of the \VHEREO routine into locations 
4 and 5 . 
2. Execute a USR(X) statement. This will cause BASIC to call 
WHEREO. 
3 . Output data is required using regular PRINT statements. 
4. When output is finished , you wil1 need to close the fi le 
properly. Do 'his by PRINTING CHRS(13) and CHRS(26). 
This puts an AIM Editor end-of-file mark on the tape, fol
lowed by a CONTROL Z, just to be safe . Then POKE the 
address of the routine called DUll (see table of locat ions) into 
locations 4 and 5, and execute a USR(X) statement. This will 
end the cassette file properly, and also will restore output to 
the display . 

Notes and Cautions 
If the OUTFLG is set to send output to tapes, a nd 
your program bombs with an error message fo r some 
reason , you will never see the error message - it 
will have been written to tape ! For thi s reason , it is a 
good idea to debug programs using regular keyboard 
input and display output before using cassettes; also, 
it might be wise to "turn orr' the cassettes when not 
actually reading or writing, by POKEing a 
RETURN into INFLG or OUTFLG after a state-
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rnent which accesses tape. This allows you to inter

mix keyboard-display and cassette operation.

You can use both input and output in the same

program, but unfortunately, NOT AT THE SAME

TIME. The reason for this restriction is as follows:

the monitor cassette routines store data on tape in

8O-byte blocks. The data going to or from a block on

tape is stored temporarily in a buffer area in

memory. If INFLG and OUTFLG are both "T",

then the cassette write routine uses a different buffer

from that used by the read routine. This buffer is

located on page zero, right in the middle of the area

BASIC uses for its math operations. Therefore, if the

same program is going to do both reading and

writing, it must finish completely with one operation

before it initializes the other. A procedure which

eliminates this restriction (but requires assembly-

language routines and some memory overhead) was

reported in the first issue of Rockwell's new publica

tion INTERACTIVE. The method used here is con

siderably simpler, but limits you to read-only or

write-only at any given instant.

Sample Programs

The two sample programs were developed to fill a

need in a project I was working on. The first writes a

table of about 600 prime numbers to tape; the second

program reads this table from tape into an integer

array, and uses this array to print the factors of a

WANT YOUR COMPUTER BACK?'

Let the MICROsport

dedicated task.

TM
Microcomputer (MMC) take over any

It is the affordable alternative - kits from S89.00, application

units from only SI 19.00 (assembled and tested).

It is user-oriented — complete in-circuit emulation allows pro

gram development on ANY 6502 based system. It is compact

(4V21* x 6Vi" 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

1 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

number entered from the keyboard. While not

elegant examples of the programmer's art, they do

show the implementation of the procedures detailed

here.

Location

Label

INFLG

OUTFLG

WHEREI

VVHEREO

DU11

Table

Hex

A412

A413

E848

E871

E50A

Decimal

42002

42003

59464

Low byte = 72

High byte = 232

59505 '
Low byte = 113

Hi^h byte =232

58634

Low byte = 10

High byte = 229

Function

Defines input device

Defines output device

Initialize INFLG

Initialize OUTFLG

Close active tape file

List

0 REM SET UP OUTPUT TAPE FILE.

1 POKE 4,113: POKE 5,232

2 N = USR(N)

5 UL = 600: REM DEFINE TABLE LIMIT HERE

10 DIM X%(UL)

2OX%(1)=2: X%(2)=3

30 L = 2

90 N-3

100 1 = 1

110 IF INT(N/X%(I)ON/X%(I)THEN 200

120 N = N +2 GOTO 100

200 IF X%(I) = >SQR(N) THEN 300

210 1=1 + 1: GOTO 110

300 L=L + 1: X%(L)=N

309 REM OUTPUT TO TAPE.

310 PRINT N

314 REM ALSO SHOW NUMBER ON DISPLAY.

315 POKE 42003,13: PRINT N: POKE 42003,ASC("T)

320 IF L< >UL THEN N = N + 2: GOTO100

321 REM

329 REM WRITE END-OF-FILE MARK ON TAPE

330 PRINT CHR$(13); CHR$(26)

331 REM

339 REM CLOSE TAPE WITH DU11 ROUTINE.

340 POKE 4,10: POKE 5,229

350 N=USR(N)

360 PRINT" DONE."

10 DIM A%(600)

20 A%(1)=2

90 REM SET UP TAPE INPUT.

100 LOAD

115 REM READ DATA FROM TAPE TO ARRAY.

120 FOR I =2 TO 597: INPUT A%(I): NEXT

125 REM TURN OFF TAPE.

130 POKE 42002,13

200 INPUT X

205 PRINT! "•*";X

210Q=l

220 IF INT(X/A%(Q) =X/A%(OJ THEN 230

225Q = Q+1: GOTO 240

230 PRINT! A%(QJ: X = A/A%(Q)

240 IF SQR(X) = >A%(OJ THEN 220

250 PRINT! X: GOTO 200
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ment which accesses tape . This allows you to inter
mix keyboard-display and cassette operation . 

You can use both input and output in the same 
program, but unfortunately, NOT AT THE SAME 
TIME. The reason for this restriction is as follows: 
the monitor cassette routines store data on tape in 
SO-byte blocks. The data going to or from a block on 
tape is stored temporarily in a buffer area in 
memory. If INFLG and OUTFLG are both " T" , 
then the cassette write routine uses a different buffer 
from that used by the read routine. This buffer is 
located on page zero, right in the middle of the area 
BASIC uses for its math operations. Therefore, if the 
same program is going to do both reading and 
writing, it must finish completely with one operation 
before it initi ali zes the other. A procedure which 
eliminates this restriction (b ut requires assembly
language routines and some memory overhead) was 
reported in the first issue of Rockwell's new publica
tion INTERACTIVE . The method used here is con
siderably simpler , but limits you to read-on ly or 
write-only at any g iven instant. 

Sample Programs 
The two sample programs were developed to fill a 
need in a project [ was working o n . The first writes a 
table of about 600 prime numbers to tape; the second 
program reads this table from tape into an integer 
array, and uses this array to print the factors of a 

,----WANT YOUR COMPUTER BACK?---

TM 
Let th e MICROsport Microcomputer (MMq take over any 
dcdicated task. 

It is the afford able alternative - kits fro m 589.00, application 
unit s from o nly 5 119.00 (assembled and tested). 

II is uscr-oriented - complete in-circuit emulation allows pro
gram development o n ANY 6502 bascd system. It is com pa ct 
(4 W' x 6W' pc board) but powerful (32 I/O Iin esi 20 mA full 
duplex, IK RAM + EPROM socket 4 / 16 bit counters i 6503 
CPU) and works o ff any AC or DC power supply. 

Turn your present 6502 based systcm int o a complete devclo p· 
ment system with: 

I MMC/OJD Microcomputer with ZIF sockets 
I MMC/03ICE In-circuit emulator for the 6503 CPU 

1 MMC/OJEPA EPROM Programmer complete wit h so ft ware 
driver. 

Fo r more info caU or write 

R. J. 8RACHMAN ASSOCIATES, INC. 
P.O. 80x 1077 

Havertown , PA 19083 
(215) 622·5495 

number entered from the keyboard. While not 
elegant examples of the programmer's art , they do 
show the implementation of the procedures detailed 
here. 

Location Table 
Label Hex Decimal Function 
INfLG MI 2 42002 Defines input dev ice 

Defines output device 
Initialize INFLG 

OUTfLG M I3 42003 
WH EREI E848 59464 

Low b},tc ,. 72 
High bYlc - 232 

WHEREO E87 1 59505 Ini tialize OUTFLG 
Low byte - 11 3 
High bylC - 232 

DU II E50A 58634 C lose acti ve tape file 

List 

Low byte - 10 
High bYlc - 229 

o REM SET UP O UTPUT TAPE f ILE. 
I POKE 4, 11 3: POKE 5,232 
2 N - USR( ') 
5 UL - 600: REM DEl'I E TABLE LIMIT HERE 
10 DIM X%(UL) 
20 X %(I ) - 2: X %(2) = 3 
30 L = 2 
90 N - 3 
100 1 - I 
11 0 If INT(N/ X%(I)< > N/ X%(I) THEN 200 
120 N - N + 2 GOTO 100 
200 If X%(I) = > SQR(N) THEN 300 
210 I - I + I: GOTO 110 
300 L - L + I: X %(L) - N 
309 REM OUTPUT TO TAPE. 
310 PRINT N 
314 REM ALSO SHOW NUMBER ON DISPLAY. 
31 5 POKE 42003, 13 : PRI NT N: POKE 42003 ,ASC("T) 
320 IF L< > UL THEN - N + 2: GOTOIOO 
32 1 REM 
329 REM WRITE END·Of-fILE MARK ON TAPE 
330 PRINT C HRS( 13) ; C HRS(26) 
331 REM 
339 REM C LOSE TAPE W ITH DUll ROUTINE. 
340 PO KE 4, 10: POKE 5,229 
350 '- USR(N) 
360 PRINT" DONE." 

10 DIM A%(600) 
20A %(I) - 2 
90 REM SET UP TAPE INPUT. 
100 LOAD 
11 5 REM READ DATA FROM TAPE TO ARRAY. 
120 f O R 1 - 2 TO 597: INPUT A%(I): NEXT 
125 REM T URN 01'1' TAPE. 
130 POKE 42002 ,13 
200 INPUT X 
205 PRI NT ! " . · ";X 
210 Q - I 
220 If INT(X/A%(Q} - X/A%(Q}THEN 230 
225 Q _ Q + I: GOTO 240 
230 PRINT! A%(Q} : X - A/A %(Q} 
240 If SQR(X) = > A%(Q} THEN 220 
250 PRI NT! X: GOTO 200 
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Commodore

Business

Machines

Announces

Availability Of

Emergency Relief

Plan Application

Program

Commodore Business Machines, a

Division of Commodore Interna

tional Limited has announced the

availability of a disaster/emergency

plan computer application program.

As a result of the Commodore

experiences during the COMDEX

80 exposition and the tragic fire at

the MGM Grand Hotel in Las

Vegas, November 22, 1980, the

Striking need for immediate informa

tion dissemination on the where

abouts and status of the hotel guests

and employees was apparent. With

the consent and encouragement of

Commodore's Vice Chairman and

Chief Executive Officer, Mr. Jack

Tramiel, Commodore removed

seven complete computer systems

from the COMDEX booth and

established a computer command

center.

Marge Jillett, Director of Public

Relations recruited volunteers to

man the command center until three

a.m., Sunday, November 24, 1980.

Brian Padol, representing Micro

Search, Inc. adapted a Commodore

information list management system

program to allow volunteers to type

the name, address, MGM room

number and the site of relocation of

the thousands of guests. Lists were

compiled, printed and distributed

throughout the night.

Lieutenant Ross of the Las

Vegas Metropolitan Police Depart

ment stated "We were not equipped

to handle a disaster of this mag

nitude without the computers and

personnel". The Commodore "com

mand center" became a vital infor

mation source for the police, the fire

department, Red Cross and other

disaster relief organizations.

Commodore Business Machines

Inc. will release to its over 500

dealers this disaster relief program

and document its experiences so that

should an emergency of this mag

nitude occur again, the Commodore

dealer can assist all local disaster

relief organizations within their area,

in the continuing concern to assist

the public.

New Product releases are

selectedfrom submissions for

reasons of timeliness, available

space, and general interest to

our readers. We regret that we

are unable to select all new

product submissions for

publication. Readers should be

aware that we present here some

edited version of material

submitted by vendors and are

unable to vouch for its accuracy

at time ofpublication.

Chess And

Checkers
Programs For

Atari Personal

Computers

SUNNYVALE, CA - January

22, 1981 — Personal Software Inc.

has introduced MicroChess™ and

Checker King™ for the Atari ™

400 and 800 personal computers.

The MicroChess program

turns a computer display screen in

to a chess board, and is the in

dustry's first "gold cassette" soft

ware product with sales over $1

million. The board and all its

pieces are illustrated in high-

resolution color graphics.

MicroChess has eight levels of

play, and lets the player pick the

appropriate ability level.

MicroChess plays by tournament

rules and allows no illegal moves,

making the program an excellent
chess teacher.

Checker King brings the

popular game of checkers to Atari

home computers. The program

turns the computer display screen

into a colorful checkerboard, where

all pieces are — like MicroChess

— illustrated using high-resolution

graphics.

Checker King allows single,

double and triple jumps, forces

jumps and performs according to

the tournament rules of checkers.

And, again like MicroChess,

Checker King allows no illegal

moves at any of its eight levels of

play.

In both Atari versions of

MicroChess and Checker King,

tournament excitement is generated

by an on-screen, real-time clock

that ticks off the seconds while the

player and the computer ponder

the next move.
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Chess And 
Checkers 
Programs For 
Atari Personal 
Computers 
SUNNYVA LE, CA - January 
22, 198 1 - Perso nal Softwa re Inc. 
has introduced MicroCh ess™ and 
Checker King'lM for the Ata ri ™ 
400 and 800 personal computers. 

The MicroChess program 
turns a computer display screen in
to a chess board, and is the in
dustry's first "gold cassene" soft~ 
ware product with sales over .$ 1 
mill ion . The board and all it s 
pieces are illustrated in high
resolution color graphics. 

MicroChess has eight levels of 
play, a nd lets the playe r pick the 
appropriate abilit y level. 
MicroChess plays by tournament 
rules and allows no ill egal moves, 
mak ing the program an excell ent 
chess teacher. 

Checker Kin g brings th e 
popular game of checkers to Atari 
home computers. The program 
turn s the comput er di splay screen 
int o a colorfu l checkerboa rd , where 
all pieces arc - like MicroChess 
- illustrated using high-resolution 
graphics. 

C hecker King allows single, 
double and triple jumps, forces 
jumps and pe rform s according to 
the tournamen t rules of checkers. 
And , again like MicroC hess, 
Checker Kin g allows no illegal 
moves at any of it s eight level s of 
play. 

In both Ata ri versions of 
MicroChess an d Checker King, 
tourn amen t excitement is generat ed 
by an on~screen, real-time clock 
tha t ticks off th e seconds while the 
player and the computer ponder 
the nex t move. 
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IT'S A DAISYWHEEL COMPUTER

PRINTER & AN ELECTRONIC

TYPEWRITER J§

BUT . ..

Suggested Retail

HJr ...UNLESS YOUR
PRINTER & YOUR

SOFTWARE ARE

TOTALLY

x COMPATIBLE

a TYPEWRITER QUALITY, DAISYWHEEL PRINTER that is Totally Compatible with

All Word Processors. That's because the TYPEPRINTER 221 may be PROGRAMMED

in PLAIN ENGLISH, Imbedded within The Text File of All Word Processing Software!

Use the 221 as your...
Electronic Typewriter

i When not being used as a Computer

Printer, the 221 becomes a fully functional

Electronic Typewriter.

Stand Alone Terminal
Available options allow the 221 to

Communicate with Distant Computer

1 or Information Services such as Source,

Micronet & others.

Computer Printer
It's a Daisywheel Computer <

Printer with more standard features

and available options than any other machine.

Tele-Communications Terminal
Option available to allow your

221 to access the Teletype &

Teienex networks.

Telex & Teletype are registered trademarks.

Additional Options

4K or 16K RAM Memory which can be used as INPUT or OUTPUT

Buffers. Also use as an Automatic Spooler to your computer. Bi-Directionai

Communicatons from The 221 to your Pet, Apple or TRS-BD. Nothing else

to buy. Lawyers. Accountants and others will find our Automatic Strike-Out

Type and High Density Spacing options very useful.

Built-in Features

The 221 Centers Copy Automatically, Sets Columns, Prints in Reverse,

Bold Face and Underlines Automatically. The 221 also Justifies Right,

Types in Three Pitches and does Proportional Spacing. It Types in

Spanish, French, German, Italian and Portugese as well as English.

And much, much more!

Call 714/778-3443 for the distributor in your area.

HOWARD INDUSTRIES
Copyright 19S0, by Howard Industries, inc.

2031 E. Cerritos Ave. 7K

Anaheim, California 92806
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Both MicroChess and Checker

King for the Atari are available on

cassette for Atari 400 and 800 per

sonal computers and both require

8K bytes of memory. MicroChess

was written by Peter Jennings;

Checker king is by Michael Marks.

For more information, please

contact Jeff Walden, Personal Soft

ware, Inc., 1330 Bordeaux Drive,

Sunnyvale, CA 94086.

Atari. Atari -MX) .mil Atari will are

Aiari, Inc. Micr.iCh™ and Chech

EVrsonal Software Jiu

d trademark* of

irrirademarks'ol

Real Estate

Analyzer

A new edition of the "REAL

ESTATE ANALYZER by

HowardSoft" is now available for

Apple Computers. This software

package is unique in its realistic

handling of TODAY'S market con

ditions for real estate investments:

creative financing, negative cash

flows, component depreciation,

high property inflation, rent con

trol, property tax limitations, high

returns on near-terra income, and

inflationary increases in operating

expenses.

The software provides projec

tions of annual cash flows and on-

sale return-on-investment, as well

as several other measures of pro

fitability, including all the conse

quences of ordinary and capital

gains taxes as well as inflation.

Data for your properties are easily

filed on disk for later retrieval and

alteration. Results are displayed on

the video screen or printed with a

line printer in a flexible report for

mat with complete itemized tables.

The package comes with two disks

and a detailed instruction manual

in a quality notebook, complete

with explanations of the principles

of investment analysis. More com

plete and realistic than packages

costing many times more, this pro

duct sells for $99 at dealers

everywhere. (Requires Apple Com

puter with 48K, Applesoft ROM,

and disk drive.) HOWARD

SOFTWARE SERVICES, 7722

Hosford Avenue, Los Angeles, CA

90045, (213) 645-4069.

Cimarron

Announces An

Attorney Package
For Commodore's
8O32 Business
Computer

Costa Mesa, CA./ Cimarron Cor

poration has announced a major

applications package programmed

exclusively for the legal profession.

Incorporating both accounts

receivable and matter tracking,

Legal Time Accounting (LTA) of

fers law firms with an inexpensive

solution to the problems of man

aging the daily flow of words and

information.

LTA proceduralizes daily

operations by logging each activity

e.g., conference, telephone time,

etc., then stores this data by matter

and lawyer. The resultant data

provides for control of receivables,

tracking of attorney activity and

revenue and tracking of client and

matter activities — all with daily

and monthly totals. Reports in

clude aging analysis, attorney bill

ings with ratios, client billings with

ratios, activity code analysis and a

daily charges and payments jour

nal. Statements can be generated

twice monthly allowing for more

predictable cash flow. General

ledger and accounts payable are

also available.

LTA is programmed

specifically for the Commodore

8032 computer system utilizing

either the 4040 or 8050 twin

diskette drives. Compatible printers

are the NEC Spinwiter or C. Itoh's

Starwriter. Both printers allow for

printing of fully formed characters

so that the popular WordPro word

processing program can be used in

conjunction with LTA. In its full

hardware configuration, an

automatic sheet feeder is added

providing for continuous, hands-off

operation.

According to Michael C.

Miller, developer of LTA and co-

founder of Cimarron, the advanced

design of the program represents

the first time high quality applica

tions software created for minicom

puters has been made available on

the now more powerful Com

modore business computer.

LTA is priced at $900.00 per

copy and includes documentation

and support materials. For high

volume dealers, Cimarron will offer

a one time charge. Additionally,

Cimarron will pre-package and

fully test the entire system for those

dealers wishing turnkey installa

tion. Sales and program training

are also available.

For more information, please

contact Daniel M. Gomez, Cimar

ron Corporation, 600 Baker Street,

Suite 319, Costa Mesa, CA 92626.

(714)641-1156

Apartment

Management Soft-
ware Package

Norcross, Georgia — MIN

Microcomputer Software, Inc., has

announced The Landlord"™, an

apartment management software

package for Apple II® computers.

The system can be used by apart

ment properties of up to 400 units.

The Landlord ™ provides pro

perty owners and managers with

listings of apartments, residents,

and past residents, as well as

reports on vacancies, lease expira

tions, intents to vacate, and resi

dent payments. Records of

disbursements and other financial

transactions are maintained by the

system and a monthly property

analysis statement is produced.

The Landlord1" allows entry

of resident charges and payments

using up to 26 different account

codes. Security and pet deposits,

returned checks, and overpayments

are also handled by the system. An

outstanding balance report allows

expedient follow-up of delinquent

residents.

The package is designed to be

used by managers who have no

prior computer or data processing

experience. The manual included

with The Landlord ™ as well as the
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the fi rst time high quali ty applica
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and support materials. For high 
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SOFTWARE CITY
presenting the LARGEST SELECTION OF SOFTWARE EVER ASSEMBLED

for ATARI® • APPLE® • PET® • and other Microcomputers

at SUPER DISCOUNT PRICES!
ATARI

□ PHYSICS (AT) 24.50

□ GHtAT classics iatj 24,50

D BASIC PHYSCOLOGY (AT) 24.50

D PRINCIPLES OF ECONOMICS (AT) .. 24.50
O SPELLING (AT) 25.50
Q BASIC ELECTRICTITY (ATI 24.50

D BASIC ALGEBRA (AT) 24.50

D 8K RAM MODULE (AT) 95.00

D I6K RAW MODULE (AT] 170.00

D KINGDOM (AT) 13 55

D LEMONADE (AT) 13 55

D STATISTICS I (AT) 17 95

□ BLACKJACK lAT) 13.35

D BIORYTHM (AT) 1355

Q HANGMAN (AT) 1355
D SPACE INVADERS (AT) 17.95

D EUROPEAN CAPITALS (AT) 13 55
D MORTGAGE LOAN (AT) 13.55

D STATES & CAPITALS (AT) 13 55

a EDUCATION SYSTEM (AT) 22.50

P ATARI BASIC (AT) 53.95
a ASSEMBLER D£BUG (AT) 53 95

D BASKETBALL (ATI 35 95

(AT) 35.95

(AT) 35 95
(AT) 53 95

(AT) 35 95

35 95

53.95

D VIDEO EASEL-LIFE

D SUPER BREAKOUT

D MUSIC COMPOSER

D COMPUTER CHESS
D 3-DTICTACTOE (AT)

□ STAR RAIDERS (AT)

□ TELELINK [AT( 22.50

D PADDLES (AT) 17.95
D JOYSTICKS (AT) 17.95

D U S. HISTORY lAT) 24 50

D U.S GOVERNMENT (AT) 24.50
D SUPERVISERY SKILLS (AT) 24.50

a WORLD HISTORY (AT) 24.50
□ BASIC SOCIOLOGY (AT) 24 50

ADVENTURE INTERNATIONAL

D ADVENTURE HINT SHEET 7.95

O ADVENTURE (1.2.3) [D] (AP) 35.95

Q ADVENTURE (4.5,6) [D] (AP) 35.95
□ ADVENTURE (7.8,9) [D| (AP) 35.95

D ADVENTURE "10 [D] 18.95

D ADVENTURE (specify 1-101 (AP) 13.55
□ PLANETOIDS "ASTEROIDS" jD] |AP| .... 17.95

O PLANETOIDS "ASTEROIDS" (AP) 13.55
D POKER (AP) 13 55
Q POKER (AP) |D) 18 95

a KID VENTURE el (API 13.55

AVALON HILL
n MIDWAY |P.AP) 13.50

D NUKE WAR (P.AP) 13.50

D PLANET MINERS (P.AP) 13 50

D CONVOY RAIDER (P.AP) 13 50

D B! BOMBER (P.AP) 13.50
D LORDS OF KARMA (P AP) IB 00

AUTOMATED SIMULATION
D TUESDAY QUARTERBACK jD] (AP) ... 26 95

a STAR WARRIOR [CD] (AP) 35.95
D THREE PACK [D] (AP.P) 45.00

a STARFLEET ORION JCD] (AP) 22.50

O STARFLEET ORION [C] |P| 22.50

a INVASION ORION [C.D| (AP) 22.50

D INVASION ORION [C] (P) 22-50

a APSHAt [D| (API 26.95

D APSHAI C] |P) 26.95
D RVN [D.CJ (AP) 17 95

□ RYN |C] (P| 17.95
□ MORLOC [C.D1 (AP) 17.95

D MORLOC [Cj (P) 17.95
□ RIGEL [C,D| (AP) 22.50

a RIGEL [C] (P) 22-50
a HELLFIRE [D] (AP) 26.95

D HELLFIRE (C| (P) 26.95

\

Check program desired.

Complete ordering information
and mail entire ad.

Immediate Shipments from stock.

KEY:

AT-Atari

AP-Apple

P-Pet

D-on Disc.

C-Cassette

If not marked-Cassette

ATARI is a trademark of ATARI INC.
APPLE is a trademark of APPLE COMPUTER. INC.
PET is a trademark of COMMODORE BUSINESS MACHINES.

QUALITY SOFTWARE

□ 6502 DISASSEMBLER (AT) 10.55

D ASTRO APPLE (AP) 13.55

D ASTRO APPLE (AP) |D| 17.95
D ASTEROIDS IN SPACE |D] (AP) .... 17.95
D ATARI ASSEMBLER [ATI 22.50

D BABBLE (API 13-55

D BABBLE (API |D| 17.95
D BATTLESHIP COMMANDER (AP) .... 13.55

Q BATTLESHIP COMMANDER [D] (AP) . . . 17.95

D BENEATH APPLE MANOR (AP) 13.55

D BENEATH APPLE MANOR (AP) [D] ... 17.95
D FASTGAMMON ;D] (AP) 22.50

D FASTGAUMON (AP.ATI 17.95

D FORTH |O] (AT) 70.00
D FRACAS ADVENTURE (AP) 17.95

□ FRACAS ADVENTURE (D| (AP) 22.50
D LINKER (AP) [D] 44.00

D TANK TRAP (AT) 10.55

D TANK TRAP (AT) [D] 13.55

D TARI TREK (AT) 10.55

D TARI TREK (ATI [0] 13 55

PERSONAL SOFTWARE

D CCA DATA MGMT |Dl (API 85.00
D DESKTOP PLAN [D] (API 85.00
D GAMMON GAMBLER (AP) 17.95

D GAMMON GAMBLER [D] (AP) 22.50
D MONTY MONOPOLY |D] (API 31.SS
D VISICALC [D] (AP| 125.00

D VISICALC (D| (AT.P) 170.00

INSTANT SOFTWARE
D AIR FLIGHT SIMULATION (P.API B.95

D APPLE FUN |D] (API 17.95

D CASINO |P) 7 25
D MORTGAGE (P) 7.25
D PADDLE FUN |D] (AP) 17.95
D PENNY ARCADE (P) 7.25
□ PET UTILITY (P) 8.95

D OUBIC 4'GOMOKU (P) 7.25

a SANTA PARAVIA FIUMACCIO [AP.P) . . . a.95
□ SANTA PARAVIA FIUMACCIO (AP)[D) . . . 17.95

O SAHARA WARRIOR (AP) 7.25

a SKY BOMBERS (AP) |D1 17.95

D SPACE WARS (AP) 7.25
a SUPERSHOOTERS (AP) 8 95

D TREK-X (P) 7 25

STRATEGIC SIMULATIONS
a COMPUTER AMBUSH |D] (APj 51 50

D COMPUTER BISMARCK |D| (AP) ...51.50

D COMPUTER CONFLICT |D] (API .... 35 00
D COMPUTER NAPOLEONICSlD|(AP| ... 35.00

D COMPUTER OUARTERBACK)DI(AP) . . . 35.00
D AIR COMBAT [D| (AP) 51.50

D WARP FACTOR {D| (AP) 35.00

SUB-LOGIC

□ 3D GRAPHICS (AP) 40.00

D 3D GRAPHICS PI (API 48.00
D A2-FS1 FLIGHT SIMULATOR (API .... 22 00

D A2-FS1 FLIGHT |D] (API 29-00

MICROSOFT SOFTWARE
D ADVENTURE |D| [APi 25 50

D OLYMPIC DECATHALON [D] (AP). . . 20.00
D TYPING TUTOR (AP) [D] 17 95

Q TYPING TUTOR (AP) 13.55
D Z-80SOFTCARD [Dl (API 280 00

ON LINE SYSTEMS

□ HI-RES ADVEN to (AP) [D] 1795

D HI-RES ADVEN. "1 |O] (AP) 22 50
D HI-RES ADVEN. B2 |D] (AP) 29 00

D HI-RES FOOTBALL "1 ID] (AP) 36 00
D HI-RES CRIBAGGE (DI (AP) 22 50
□ PADDLE GRAPHICS |D] (AP) 36 00
D TABLET GRAPHICS |D| (AP) 4-195

SIRIUS
□ CYBER STRIKE [O] (AP) 36.00

a STAR CRUISER [D] (AP) 22.50

a BOTH BARRELS |D| (AP) 22 50
□ PHANTOM FIVE [D] |AP) 3600

SYNERGISTIC SOFTWARE
a DUNGEON & WILDERNESS [D) (AP) ... 2900

a DUNGEON (AP) 1150
D DUNGEON |D] (AP) 15 75

D ODYSSEY [D] (AP) 27.00

D HIGHER GRAPHICS [D] (AP) 31.50
0 WILDERNESS (AP) 15 75
Q WILDERNESS |D| (AP) 18 00

RORDERBUND
O EMPIRE GALACTIC |AP] |D] 2250

D GALAXIAN (AP| |D] 22 50

D HYPER HEAD ON (AP) (D] 22.50
□ REVOLUTION GALACTIC (AP) |D] ..22 50

D TANK (AP) JD| 13 55
D TAWALAS REDOUBT |AP) [D] 2695

□ TRADER GALACTIC (AP) [D] 22 50

MUSE COMPANY

a ABM p] (AP| 22 50
D ADDRESS BOOK (AP) [D] «.5O
D APPILOT II [D] (AP) 80 00
D BEST OF MUSE (AP) |D] 35.95

D GLOBAL WAR (AP) [D] 22.50
D MATH-APPLESOFT [API [D] 35.95

□ SUPER TEXT II (AP) [D\ 135 00
□ THREE MILE ISLAND (AP) [D] ..... 35.95

□ U-DRAWII (AP) [D] 35.95

□ THE VOICE (AP) ;D] 35.95

IRIDIS

D IRIDIS 1

a IRIDIS 1
□ IRIDIS 2

D IRIDIS 2

(AT)

(AT)

(AT)

(AT)

[D]

'|6j'.'.'.'.'.'.'.

EDU-WARE

(AP) [D]. . ,□ COMPU READ
□ ESP (API [D]

□ NETWORK (AP) |D]

D PRISONER (AP) [D]

□ SPACE |AP| p]

□ SPACE II (AP) |D]

0 TERRORIST (AP) [D]

PROGRAMMA
D MICRO INVADERS (AP)

|AP|

22.50

1450

17 95

26 95

26 95

22 50

26 95

14 50
53 95

35.95

•M50

□ EXPAND-A-PORT

D JOYSTICK (AP)

D TINY PASCAL (AP] |D]

□ SPACE WARS (AP.PI 8 95
□ WPSSTANDARD (AP) (Dj 11700

HAYDEN
a SARGON II (AP) 25 00

D SARGON II (AP) |D] 30 00

D REVERSAL (AP) 25.00

If you don't see it listed, write...we probably have it in stock!

Ship the above pioqinms as checked to Number of Programs Ordered .,.

Amount of order

N.Y residents add Sales Tax

Add shipping anywhere in Ihe U S 2.00

Zip.

Total amount enclosed

Charge my □ Masler Charge D Visa

K memory

Signature

Card No Empires

Mail to:

ARE
V Prices subject to change without notice

a division of DigiByte Systems Corp. J

31 East 31st Street, New York, N.Y. 10016 • (212) 889-8975 /

/
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~------------------------------, ,/ SOFTWARE CITY , 

l 

I 
I 
I 
I 
I 
I 
I 

for ATARI ® • APPLE® • and other Microcomputers 

at SUPER DISCOUNT PRICES! 
ATARI 

o PHYSICS (ATI • . • . . . 24 so 
o GREAT CLASSICS (AT, . . . . . 24 so 

g ~~I~g,~~~~~~LE~~rNd~!ds · (Ai ,' :: ~: ~ 
o SPELLI NG (AT, • • ... • . . .. . ...• 2550 
o BASICELECTRICTITY (AT, . . ... •• 2450 
o BA$ICALGEBRA (AT).. • • • 2450 
o 8K RAM MODULE (AT). . 9500 
o 16K RAM MODULE (AT) . 170.00 
o KINGDOM (AT) •••••• •...... • • 13.55 
o LEMONADE (AT) •••. 13.55 
o STATISTICS I (AT I •••••• • 1795 
o BLACKJACK fAT ) ....... 1355 
o BIORYTHM (AT) ........ .. 1355 
o HANGMAN (AT).......... 1355 
o SPACE INVADERS (AT) ... . 17 95 
a EUROPEAN CAPITALS (AT) 1355 
o MORTGAGE LOAN (AT) ... . . 1355 
o STATES & CAPITALS (AT) . . 1355 
o EDUCATION SYSTEM (All ... •••• 22.50 
o ATARI BASIC (AT) . •.••• .5395 
a ASSEMBLER DEBUG (All . ... . ..• 5395 
a BASKETBALL fAll •••... ... •••• 3595 
o VIDEOEASEL·LlFE (AT) ....•••• 3595 
o SUPER BREAKOUT (AT ) •• • ••• 3595 
o MUSIC COMPOSER (AT) ••• . . . ... 53.95 
o COMPUTEACHESS (AT ) •• .....• • 3595 
o 3·0 TIC TAC TOE (AT) •••• •.• • • • 3595 
o STAR RAIDERS (AT) . .... . • •• 53.95 
o TELELINK (AT) •• •• • • • .. . ... .. 2250 
o PADDLES (AT) • . .....•• •• • • ••• 1795 
o JOYSTICKS (AT) •••••. ....• .•• 1795 
o US HISTORY (AT) ••••. •. •.•• 2450 
o US GOVERNMENT (AT ) •• • •••••• 2450 
o SUPERVISERY SKILLS (All 2450 
o WOALO HISTORY (A TI • . 24 50 
o BASIC SOCIOLOGY (AT) 2450 

ADVENTURE INTERNATIONAL 
o ADVENTURE HINT SHEET . • . • 795 
o ADVEN TURE (1 .2.3) [D) (AP) •... . 35.95 
o ADVEN TURE (4.5.6' 101 (AP) ... • 35.95 
o ADVENTURE (7.8.91 01 (AP) • • •• • 3595 
o ADVEN TURE _10 (OJ.. ...... 18.95 
o ADVENTURE (S pec l' Y HO) (AP) •• 13.55 

g ~~g~',~r~Jir~6~8~!DM~~ : ;n~ 
o POKER (AP)........... 13.55 
CJ POKER (AP) )01 ••••• • • • • . 1895 
o KID VENTURE., (AP) ••. ..... .•. 13.55 

AVALON HILL 
CJ MIDWAY (PAP) . • . ...... ... • 
a NUKE WAR (P.AP) •. . • ... 
a PlANET MINERS (P.API • . 
a CONVOY RAIDER (P.API • . 
o Bl BOMBER (P.API ••••• 
a LORDS OF KARMA IP AP) .• . 

AUTOMATED SIMULATION 
CJ TUESDAY QUARTERBACK [D) (AP) 
CJ STAR WARRIOR (C,D) (AP) ••• 
o THREE PACK (01 (AP.P) 
o STARFLEET ORION [C.D] (AP) ••• 
CJ STARFLEET ORION [C[ (P) • •• . 
a INVASION ORION [C.D) (AP) . 
o INVASION ORION [C) W) .... 
o AP$HAI JDI lAP) ••••••••• • 
o AP$HAI C) (P) ••••• • .• ... 
o RYN gO. ) (AP) . . . •• • • ... 
o RYN C] (Pl •.•••. . • . • • • • 
o MORL C (C.D] (AP) ••••••• . 
o MORLOC [CJ (P) . . •••.• • • •. 

13.50 
13.50 
13.50 
"SO 
13.50 
18.00 

" .95 
3595 
45.00 
22.SO 
22." 
22 SO 
22,. 

"" "95 
"" "95 

"" "" 22.50 

QUALITY SOFTWARE 
CJ 6502 DISASSEMBLER (AT) •• 
o ASTRO APPLE (AP) .••••• •. 
o ASTRO APPLE (AP) (D) ... • . 

g !i~~~~~~~~B~~~C~A ~F.] .. (~~) . 
o BABBLE (AP) •. ... ..• ... . ..••• 
o BABBLE (AP) (D) ..•••• • ••• • 
o BATTLESHIP COMMANDER (AP) •• 
o BATTLESHIP COMMANDER (0] (AP) •• 
o BENEATH APPLE MANOR (AP) ••. . 
o BENEATH APPLE MANOR (AP) (OJ • . 

g ~~~ig~~~g~ 1~~.A(;t ). : : : ::::: 
o FORTH [OJ (AT, ••• •• • •••••• 
o FRACAS ADVENTURE l AP) • . •••.•• 
o FRACAS ADVENTURE [0 ] lAP) ••••• 

g ~~~i~Rl~P)IA~~ I.:::::::::::::: 
o TANK TRAP (AT) (O[ • . 
o TARI TREK (AT) • ••• . 
o T ARI TREK IA T) [D) •. 

PERSONAL SOFTWARE 

10.55 
13.55 
17.95 
17.95 
22." 
13.55 
17.95 
13.55 
17.95 
13.55 
"95 
22." 
"95 
7000 
"95 
22." 
~oo 
10.55 
13.55 
10.55 
13.55 

o CCAOATAMGMT (0] (AP} •••• • •• 8500 
o DESKTOP PLAN [0 ] (AP) ••..•••• 85.00 
o GAMMON GAMBLER l AP) •••••. • •• 17 95 
o GAMMON GAMBLER 10 ] (AP) •• 22.50 
o MONTY MONOPOLY (0 ] (AP) •••• . 3155 
o VIS1CALC (01 lAP) ... . . . ...... 125.00 
o VI$ICALC [0 (AT.P) . .... ••••• 170.00 

INSTANT SOFTWARE 
o AIR FLIGHT SIMULATION {p.API •.••• 8.95 
o APPLE FUN [D) (API . .. . •••• 1795 
o CASINO (P) • • • . . .. . .•••• 7.25 
o MORTGAGE (p) . • .. • . . . . • • •• 7.25 

g ~~ee~e,.~~~o!D)(p:~~I. : : : : :: .'~ :~ 
a PET UTILI TY (P) •••••• •• . • • •. .. 8.95 
a QUBIC 4/GOMOKU (P)......... 7.25 
o SANTA PARAVIA FIUMACCIO (AP.P) . .• 8.95 
o SANTA PARAVIA FIUMACCIO (AP)JO) . 1795 
o SAHARA WARRIOR {AP). ... . .. 7.25 
a SK Y BOMBERS (AP) [OJ . 17.95 
CJ SPAce WARS (AP) •• •••. . • 7.25 
o SUPERSHooTERS (AP) •• . 8.95 
CJ TREK· X (PI ••.•••. 725 

STRATEGIC SIMULATIONS 
o COMPUTER AMBUSH [OJ (AP) . .. 5150 
o COMPUTER BISMARCK (01 (AP) •• • 51.SO 

g gg~~~i~ ~~~6tkljNlb~I(0:(':J) ' : : : ~ ~ 
a COMPUTER QUARTERBACK (DHAP) ••• 35.00 
o AIR COMBAT (D) (AP) •.•••••••. 5150 
o WARP FACTOR [D) (AP) ••••••• • • 35 00 

SUB-LOGIC 
o 3D GRAPHICS (AP) ••• . 4()00 
o 30 GRAPHICS (0) (AP) .... ... . 48.00 
o Al-FSI FLIGHT SIMULA TOR (AP) . 22.00 
o A2·FS1 FLIGHT [OJ (AP) 29.00 

MICROSOFT SOFTWARE 
o ADVENTURE [OJ l AP) ......... 25 50 
o OLYMPIC DECATHALON [0 ] (AP) ••. 2000 
o TYPING TUTOR (AP) [OJ . .. 1795 
o TYPING TUTOR (AP) • •••• . • 1355 
o Z-80 SOFTCARO [0] tAP) 28000 

ON LINE SYSTEMS 
CJ HI·RES ADVEN.o(I (AP) [0).... 1795 
o HI·RES ADVEN" 10J (AP) . . . . 22 50 
o HI·RES AOVEN 12 D) (AP).... 2900 
o HI·RES FOOTBALl" (D) (AP) .•.• • 3600 
a HI·RES CRISAGGE (OJ (AP) • ••••• • 22 50 
a PADDLE GRAPHICS (D) (AP)..... 36 00 
o TABLET GRAPHICS (D) (AP) •••• 44 95 

SIRIUS 
o CYBER STRIKE [D) (AP) •.••. 
o STAR CRUISER JDJ (AP) •• • • • . •• . 
o BOTH BARRELS (D) (AP) • . ••••• . 
o PHANTOM FIVE (D) (AP) . 

SYNERGISnC SOFTWARE 
a DUNGEON & WILDERNESS [D) IAPI ••• 
o DUNGEON (AP) ••••••.••.••••• 
o DUNGEON [OJ ( ..... P) ••• . .•••. 
a ODYSSEY (0) (AP) •• ... ••••. 
o HIGHER GRAPHICS (OJ (AP) ••• 
o WILDERNESS (AP) •••••••••••. 
o WILDERNESS [D) (AP) . . .••••••• 

BORDERBUND 
a EMPIRE GALACTIC (AP) 10) ••••.• 
o GAlAXIAN (AP) (OJ •••••••••••. 
o HYPER HEAD ON (AP) [01 ••••••• 
o REVOLUTION GALACTIC (AP) (D) 
o TANK (AP) (0) •• ••• •••..• . 
o TAWAlA'S REDOUBT (AP) (0[ ••. 
o TRADER GAlACTIC (AP) (0) •.•• 

MUSE COMPANY 

3600 
22." 
22." 
36.00 

2900 
13.50 
1575 
2100 
"SO 
1575 
"00 

22SO 
22 SO 
22.SO 
22 SO 
13.55 
26.95 
22.SO 

o ABM (OJ (AP) •.•• . •••••••• 2250 
o ADDRESS BOOK (AP) [OJ •••••.• • 44 50 
o APPILOT II (OJ ( ..... P) ••••••••••.• 8000 
a BEST OF MUSE (AP) (0) • .•.•• • • • 35.95 
o GLDeAL WAR (API [OJ • ••• • ••••• 22.50 
a MATH·APPLESOFT (AP) [D) • •••• 35.95 

g ~~~~ ~Tre I'~J~~ l~~)' io)' : : : : . '~.~ 
o U·DRAW II (AP) 10] ••• ••••• . .• 35.95 
o THE VOICE (AP) [0) .. ... .• 35.95 

IRIOIS 
o IRIDIS 1 (AT) .. .. . . ... •• 8.95 
o IRIDIS 1 
o IRIDIS2 
o IRIDIS2 

(AT) (0] 
(AT) 
(AT) (D) . .•. •••••••• 

EOU·WARE 
o COMPU READ (AP) (0] ••• • • • 
o ESP (AP) [01 • . • ••• 
a NETWORK (AP) (01 • • . 
a PRISONER (AP) (D) • . ...•.••••. 
o SPACE (AP) )0) •. . ..••••••••• 
o SPACE II lAP) [OJ ••••••••••••• 
o TERRORIST (API [OJ ••••••.•••• 

PROGRAMMA 

11 75 
"SO ,." 
22.SO 
"SO 
"95 " .95 
"" 22.SO 

"" 
o MICRO INVADERS (AP) 14 50 
o EXPAND·A·PORT lAP) . . 53.95 
o JOYSTICK (AP) . .. 35.95 
o TINY PASCAL (AP) [0[. .•..• 44.50 
o SPACE WARS (AP.P) •••••••••.••. 8.95 
o WPS STANDARD (AP) [D) ••••••• 11100 

HAYDEN 
o SARGON 11 (AP) •• . 
o SARGON II (API 10) . . 
o REVERSAL (AP) •• . 

2500 
»00 
2500 

o RIGEL IC'O) {AP) •••. . . . .... 
o RIGEL CJ IP) .. ••••••••• •• 
a HELLFIRE (D) (AP) 

22." 
"95 " .95 

If you don't see it listed, write ... we probably have it in stock! 
o HELLFIRE (CJ (PJ 

StliP the above Ilf og rams as checked to Numbel 01 Plog/arns O/deled 

Mr IMls Amou nl ot oldel 

NY reSidents add Sales Tax 

Add shiPPing anywhere In the U S _-,2~.O~O,-_ 

Total amount enclosed 

State ____ z"' __ _ Ch<llge my 0 Maslel Chalge o Visa 

I have a 
--- - " • ..., ,, 01 Com","~;; .. ;;,----- Signa lure ____________ _ 

With ___ K memOIY Caro No _______ Ex pues _ __ _ 

Mail to: 
If n o t marked-Casselle 

, AlARI is a tl ademafk ot AlARlINC. SOFTWARE CITY 
\ 

APPlE is a Irademalk 01 APPLE COMPUTER INC 

157 

I 
I P€Tis a lIademark of COMMODORE BUSINESS MACHINES a diVision of DlglByte Systems Corp. 

\ ~;"SS"bleCllOch",e."h"'"ot;ce 31 East 31 st Street, New York, N.Y. 10016 • (212) 889-8975 I 

,~---------~-------------------~/ 
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instructions that appear on the

Apple's® screen are completely

non-technical in nature.

Suggested retail price for The

Landlord™ is $795.00. The soft

ware requires an Apple II® com

puter w/48K RAM, 2 disk drives,

and either a Silentype® or Cen

tronics 779 printer. The Landlord

M will be sold exclusively through

retail computer outlets.

MIN Microcomputer Soft

ware, Inc. specializes in the

development of software packages

for specific small business applica

tions.

For more information, please

contact Art Nacht, MIN

Microcomputer Software, Inc.,

5835-A Peachtree Corners East,

Norcross,GA30092. (404)447-4322.
The 1-arniluril is a trademark of MIN Mknxomnutei Software, fol

Apple, Apple II. and Silcntype are ngtmred [Mdemarkl of

Apple Computer, Inc.

1981 Tax Preparer

The 1981 Edition of the "TAX

PREPARER by HowardSoft" is

now available for Apple Com

puters. The new edition has several

improvements over the acclaimed

1980 version, including continuous-

stream printing for professional tax

preparers, printouts that can be

filed directly with the IRS, expand

ed documentation in a quality

notebook, and the addition of Form

2210 to the long list of built-in

forms (Schedules A, B, C, D, E,

F, G, R&RP, SE, TC, and Forms

1040, 2106, 3468, 4562, 472, 4797,

5695).

Unique features include on

screen facsimiles of IRS forms dur

ing preparation, easy creation, fil

ing, and editing of itemized lists to

support any entry, automatic com

puting of all arithmetic, automatic

linking of results of various forms,

and easy comparison of alternative

tax strategies. More complete and

easy-to-use than packages costing

many times more, this package

comes with two disks and profes

sional documentation, and sells for

$99 at dealers everywhere. (Re

quires Apple Computers with 48K,

Applesoft ROM, and at least one

disk drive.) HOWARD SOFT

WARE SERVICES, 7722 Hosford

Avenue, Los Angeles, CA 90045,

(213)645-4069.

Super X-1O Mod

From CMC For

Home/Office

Security Systems

The SUPER X-10 MOD, recently

introduced by Connecticut

microcomputer, Inc. allows direct

computer control over the basic

components in a home/office

security system.

Developed for use with most

popular microcomputers, including

PET, APPLE, TRS-80, and KIM,

the MOD controls up to 256 dif

ferent remote devices by sending

signals over house wiring to readily

available BSR remote modules.

These low cost modules, in con

junction with the SUPER X-10

MOD, allow microcomputer con

trol over lamps, motors, and

appliances. With eight digital in

puts and eight digital outputs in

cluded, the SUPER X-10 module

can easily be connected to switches

at windows and doors for sensing

by the microcomputer. The module

can be programmed so that the

opening or closing of a window or

door initiates a sequence of opera

tions such as turning on lights,

radio, and alarm, even if the com

puter is turned off. Direct, plug-in

compatibility and software are

available for most microcomputers.

In addition, the SUPER X-10

MOD can put kitchen appliances,

stereo systems, television, motors,

fans, pumps, and laboratory equip

ment under computer control.

With the module, additional service

from microcomputers in business

and small industrial applications is

now possible. A clock and calendar

which can be read by microcom

puters are also incorporated into

the module. Suggested single unit

pricing for the SUPER X-10 is

$249, and the module is available

from CMC factory stock or from

one of a select group of personal

computer dealers.

For further information, write:

SUPER X-10 MOD, Connecticut

microcomputer, Inc., 150 Pocono

Road, Brookfield, CT 06804
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instructions that appear on the 
Apple's® screen are completely 
non-technical in nature. 

Suggested retail price for The 
Landlord'" is $795.00. The soft
ware requires an Apple II® com
puter w/48K RAM, 2 disk drives, 
and either a Silentype® or Cen
tronics 779 printer. The Landlord' 
™ will be sold exclusively through 
retail computer outlets. 

MIN Microcomputer Soft
ware, Inc . specializes in the 
development of software packages 
for specific small business applica
tions. 

For more information, please 
contact Art Nacht, MIN 
Microcomputer Software, Inc., 
5835-A Peachtree Corners East, 
Norcross,GA 30092 . (404)447-4322. 
ThC' Landlord i. a tudrmarltof MI N Mknxompulu s.:.fcwar". lne. 
Apple. Applr II . and Si["nly~ arr , rgillrrrd , ,;wrma, h of 
Apple Computrr. Inc. 

Super X-10 Mod 
From CMC For 
Home /.Offlce 
Security Systems 
The SUPER X-IO MOD, recently 
introduced by Connecticut 
microComputer, Inc . allows direct 
computer control over the basic 
components in a home/office 
security system . 

Developed for use with most 
popular microcomputers , including 
PET, APPLE, TRS-80, and KIM, 
the MOD controls up to 256 dif
ferent remote devices by sending 
signals over house wiring to readily 
available BSR remote modules. 
These low cost modules, in con
junction with the SUPER X-1O 
MOD, allow microcomputer con
trol over lamps, motors, and 
appliances. W ith eight digital in
puts and eight digital outputs in
cluded, the SUPER X-1O module 
can easily be connected to switches 
at windows and doors for sensing 
by the microcomputer. The module 
can be programmed so that the 
opening or closing of a window or 
door initiates a sequence of opera
tions such as turning on lights , 
radio, and alarm, even if the com-
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1981 Tax Preparer 

The 1981 Edition of the "TAX 
PRE PARER by HowardSoft" is 
now available for Apple Com
puters. The new edition has several 
improvements over the acclaimed 
1980 version, including continuous
stream printing for professional tax 
preparers, printouts that can be 
filed directly with the IRS, expand
ed documentation in a quality 
notebook, and the addition of Form 
2210 to the long list of built-in 
forms (Schedules A, B, C, D, E, 
F, G, R&RP, SE, TC, and Forms 
1040, 2106, 3468, 4562, 472, 4797, 
5695). 

Unique features include on
screen facsimiles of IRS forms dur-

puter is turned ofT. Direct, plug-in 
compatibility and software are 
available for most microcomputers. 

In addition, the SUPER X-l0 
MOD can put kitchen appliances, 
stereo systems , television, motors , 
fans, pumps, and laboratory equip
ment under computer control. 
With the module, additional service 
from microcomputers in business 
and small industrial applications is 
now possible. A clock and calendar 

ing preparation, easy creation, fil
ing, and editing of itemized lists to 
support any entry, automatic com
puting of all arithmetic, automatic 
linking of results of various forms, 
and easy comparison of altern ative 
tax strategies . More complete and 
easy-to-use than packages costing 
many times more, this package 
comes with two disks and profes
sional documentation, and sells for 
$99 at dealers everywhere. (Re
quires Apple Computers with 48K, 
Applesoft ROM, and at least one 
disk drive.) HOWARD SOFT
WARE SERVICES, 7722 Hosford 
Avenue, Los Angeles, CA 90045, 
(213) 645-4069 . 

which can be read by microcom
puters are also incorporated into 
the module. Suggested single unit 
pricing for the SUPER X-1O is 
$249, and the module is available 
from CMC factory stock or from 
one of a select group of personal 
computer dealers . 

For further information, write: 
SUPER X -IO MOD, Connecticut 
microComputer, Inc., 150 Pocono 
Road, Brookfield, CT 06804 

SUPER 
XIO 

MOD 
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TWO POWERFUL PROGRAMS IN ROM FOR YOUR PET/CBM

Lvm user ofXDOSROM™-S97.50

Commodore^ 2ii4ii Dtslchas been walling forXDOS.

I he maintenance, manipulation and organization of

disk files is simplified since XDOS eliminates the

repetitious drudgery of disk work. DISPLAY, COPY.

SCRATCH. LOAD/RUN ope rale from a fast two-column
Menu display. Multiple files can be selected with single

key strokes and then copied or scratched as a batch

without further Input.Take advantage of our unique risk

free refund policy. Once you use XDOS you'll never

give it up.

DMIiNU- Display nr print contents of data file.

CMKNll- Copy any number of selected files as a hatch.

SMKNL1 - Scratch any number of selected files as a

balch.

MIi.NL' - Load and run a program.

SCREEN PRINT- Special key sequence copies the

screen image Hi your printer.

DIRECT PRINT- i'ul a"*" in front of any command

and it will output to the printer automatically

DOS SUPPORT-The complete DOS SUPPORT

(WEDGE] is Included in the XDOS HUM.

SAVEREPLACE XDOS makes SAVE"@...and SAVE
without a drive number completely safe and reliable.

UPGRADEABLE-A1I Prominico software is supplied in

reprogrammable I1OM which can be upgraded when

required

MANUAL INCLUDED - Comprehensive instruction

manual included.

INnWKNDKNT-XDOS uses no RAM. and BASIC is

unaffected by its use.

COMPATIBILITY- XDOS is compatible with most

other RUM products and can be ordered to fit any of the

three available ROM sockets.

Every seriousSORTROM™-S97.50

program can benefit from the five utilities included:

SORT This command takes a list of array names

islriii};. real and integer in any order or mix) and sorts

them based on the alphabetic or numeric order of

the first array in the list. An example best illustrates the

flexibility of this command: Suppose you wish to

maintain an Invoice list with the data held in the

following arrays:

C°o(N) = Customer Number. 19o(N)- Imoice Number.

A(N) ™ S Amount, I)S(N) — Date. It is now a simple

mailer to put this list iuu> order of invoice date,

customer number or amount owing. An Accelerated

HeadsoM algorithm wilhK N Log(N) characteristics

is used for extremely fast speed even on worst case data.

SORT TIME IN SECONDS

NO. OF RECORDS

i nth; Kit

HI M

STRING

1.00(1

16

4.4

1,00(1

KM

lf>7

15.1

5.000

Ii.fi

24,3

10.1)1)0

53.0

READ STRING-This command is a much needed

replacement for INPUT" with the Following improve

ments. Maximum input string length Increased from

80 to 25-1 characters. Embedded COMMAS.COLONS
and QUOTES are now acceptable data. Null string is

returned foremply records.

OPTIMIZED READ. OPTIMIZED WR1TK These two

commands drastically simplify and improve data

storage on disk. Numerical data is written in binary

instead of ASCII, potentially Increasing data density by

300" a, Data is stored without the need for RETURNS

between records thus allowing a string to contain any

characters Including RETURN.COLON. COMMA and
QUOTE In addition, a list of variable names need only

be defined once and not in i-iich read or write statement.

KIND SUBSTRING POSITION - POS is a very fast

String search function which locates the position of one

string within another:

Risk Free Warranty: one year replacement of defective

ROM's, ifyou decide to return the ROM (undamaged)

within 30 days we will refund the full purchase price

including postage and you may keep the Instruction

manual whhnuri'niiiplimcnt^

To order use I'rominico Direct Mail Response Card in

this issue or send: Cheque. Money Order, or Visa/

Charges (include expiry dale and signature). Add $250

postage for each ROM ordered Specify which ROM

socket you want to fill.

PET/CBM are registered indcmarks ofCommodore Business

Machine!

PROMINCO LTD., 1921 BURRARD STREET, VANCOUVER. B.C. V6J 3H3. PHONE (604) 738-7811 FOR PROMPT SHIPMENT.
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Scientific Plotter

for APPLE II

STATE COLLEGE, PA... Interac

tive Microware, Inc. has announced

a program called Scientific Plotter

which produces professional-looking

graphs. Plotting your results with

Scientific Plotter is much easier,

faster, neater and more accurate

than plotting your data by hand.

Data may be input from the key

board, from the disk or it may be

calculated by your own subroutine.

In each case, the data may be sup

plied either as X,Y pairs or as Y

values at a constant X interval.

Since 20 different plotting symbols

are provided, you may plot more

than one set of data on the same

graph. Also, error bars of variable

length may be used to indicate the

range of error for each point.

Scientific Plotter gives you

complete control of the length and

position of each axis, the grid size

and the interval between numbers

that are printed along the axes.

Thus, it is possible to plot data in

one, two or four quadrants and dif

ferent scales may be specified for

up to four axes. Any number of

labels may be superimposed on the

graph, using an alphabet of 76 let

ters and scientific symbols which

can be printed in four different

orientations at 90 degree angles.

The finished graph may be saved

on disk for later review or it may

be printed on a graphics printer.

Many features of Scientific

Plotter make it easy to use. The

program displays the allowable

range for input values, based on

previous answers, and warns of

any errors. At any time, you may

erase the graph and replot it with

any desired changes. All previous

answers become the defaults, so

that you can make changes quickly.

After the best format for your

graph has been selected, that for

mat may be saved on disk for

subsequent use with similar data.

Five demonstrations are included

on the disk so that you will learn

quickly how to construct various

types of graphs.

Scientific Plotter requires a

48K APPLE II computer with Ap

plesoft ROM. It is supplied on a

disk with a 25 page manual for

$25. The manual may be pur

chased separately for $5, refund

able with purchase. For further in

formation, contact Paul K.

Warme, Interactive Microwave,

Inc.; P.O. Box 771; State College,

PA 16801 or call (814) 238-8294.

PET Software

Vendor Expands

Microphys has announced the con

version of its entire educational

software line for use on the Apple

II/Bell & Howell microcomputers.

Over 160 programs are described

in our new Winter catalog. These

computer-assisted instruction and

individualized-instruction programs

have been successfully employed in
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TWO POWERFUL PROGRAMS IN ROM FOR YOUR PEf/CBM 
XDOS ROM,,,_ s97.;O 

E\ en' user of 
COrll rnodore'~ 20-10 Disk has been waili~g for XI)QS. 
The ma illt{'na ncc. l1Ianipul ,lI ioll and orga nization of 
disk fil es is silllplif ied si nce XDOS climinal es Ihe 
rqll'ti tious drudgery of disk work. DISI'I.!" '. COPY. 
SCHATCH. I.OADIIIUN operate from a fas llwo·column 
Mrnu display. ~Iult ipl{' files can beselerted with single 
kC)' strokes and then copied orscralChrd <IS a balCh 
wi thuu t furt her inpu1. Take ad\";ln t a~e of OUT U111(11I 1.: risk 
free rdund policy. Once you usc XDOS you']] !lever 
~ i \'e it up. 

D:\I ENU- Display or prim cont ents of data file . 

CMF.!'iU-CoP)' any num~ror sell.'cled fil es <lsa batch. 

S~ I F..I\!U - Sr r.l tc h ,In)' number of selected fil es as a 
holt{'h. 

r-. IENU - l.oild and run a program. 

SCHEJ:J'I PHINT - Speci~d ke)' sequence copies the 
~cre('n image to your printer. 

DIH ECT PRIf'iT - I'UI a M* Min front of an}' cOllulland 
,inti i l will oulpulto thl" printeraulOrnalically. 

UOS SUPPO HT -TIle nmlplelc ])OS SU fl POHT 
IWEI)GE) is includtd in tht XDOS Hmo!. 

SAVE HEI'LJ\CE .\ I)OS 11l a ke~ SAVE" 1/ ••• allli SAVE 
wi thuut a dri\ (' nurnh<'r complrtrly ~are and reliahle. 

UPGltADEAB I.E- AII Prominico soft .... ·are is supplied in 
n.·pro~rnmmahle H()~ I II hich call he up~ raded I~ hen 
rl'quirl'ti. 

MAI\,UAL lNCLUD ED - Comprehensi\'e inslruction 
manual incl udt"d. 

IN DEJ) I~'1 D1~""" - XDOS lI~ {'S no f{A~ l . and IlASIC is 
ulwffec lcd b)' it s use. 

CmlPATllJ ll.ITY - XDOS is compatible lI'ith 11I0st 
ot her RO~I producb and can beorUered to fit an~' of the 
three ,nailable Rml ~()(" kels . 

SORT ROMT,,_ s97." E\"l' r\' serious 
progralll (;In benefit from the fi ve utili ties included: 

SOHT-This colllllmnd wkrs a fb i of (ma}, naml'S 
(s trin ~. real and intl'cet in anyorderor mix) and SOrl S 
them based on the alph<lbclic or numeric orde-r of 
the fir..1 array in thl' lisl. :\n example best illustrates tile 
nex ibili t) of this cOlllmand: Su ppose you "ish to 
ma intain an ill\01re list \Ii th the d<l ta held in Ihl' 
follolling arra}s: 

C~G(N) - Customer NU lllb e r. I ~G(~) - Invoice Number. 
" (1'0) - 5 I\ mount. D5(N) - Datr. lt b noll' a simpll' 
mat terlo put this Ibl illio order of imoire date. 
customer number or <lIllOUIll o .... ;ng. I\n Accelerated 
lIeadSOrl <llgoritbrn .... ; lh K :-; Lol:! tN) chararteris ti r~ 
is lI .. ed forextrt'me]}' f1l !> t ~pl.'ed I.'\·en on Ilo~t ca!>edat" 

SUlrr1 1~ I E IN S\·rwms 

M) OI' IIE(ORDS 1.000 1000 iOlJO 10.000 

1~-r[GH\ " " 110 n o 

11[ /\ 1. '" tto i !q 3 

READ SfR1 NG -This command is a much nl'edl'd 
replacement for IN PUT· \\ith the fol1o\~ing improve. 
menl.~ •. Maxi mum input stri ng lengt h increased from 
80 to 254 dw rac ter.;. Embedded COMMAS. COLONS 
.:l nd QUOTES arc now .:lCCellt ahlc data. Nul ] string is 
re turned for ernpt}' records. 

OPTIMI ZID READ, OIYfI MIZED \\1UTE-These two 
commands drnslicall}' simpli fy and improve data 
stamge on disk. Numerical data is writt en in binary 
instead of ,\SCII. potent ially increasing dat a density by 
300oo. I) ~l t a isstored ~~; thoutthe need for RETUHNS 
between records thus allowing a string to conlain any 
cha rnctm induding HETURN. COLON. CmIMI\ and 
QUOTE. In addit ion. a list of \ ariable nallles need only 
be dd ined once and not in each read or .... '!i te statelllent. 

FIND SUIlSTR ING POSITION - POS is a \ery fasl 
string search function .... hich locales the position of one 
string .... ; thill another. 

Risk Free \\'arranly: olle } car rep]<lcernent of defective 
Rmrs. if }OU decide to return the RO~1 (undamaged) 
Ilit hin 30 days we Ili ll refund the full purchase price 
incilldin~ po~ t age and you rna}' keep tht· in~trurtion 
11\;11111.11 \I ith 1lll r nllllplillll'nt .. 

To order u)c Prominico Direct Mail Response Card in 
this issue or send: Cheque. ,\Ione), Order. or Visa! 
Charge, (inciudecxpi ry dale and sign<ltutt').Add 52.50 
poslagl' for eac h Rml ordm d Specify IIhieh Rml 
socket you want 10 fil l. 

11' 1 l'Er/(lIII "" "','u",' ""'''''''''' 0[(0'''''''<'''' """"" \13chinr\ 

PROMlNCO LTD., 1921 IlUHHARD STHEET. VANCOUVER. Il.c. V61 3H3. PHONE (6041 738-7811 FOR PHO~IPT SHIPMENT. 
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Scient ific Plotter 
for APPLE II 
STATE COLLEGE, PA ... Interac
tive Microwarc, Inc. has announced 
a program called Scientific Plotter 
which produces professional-looking 
graphs. Plotting your results with 
Scientific Plotter is much easier , 
faster , neater and more accurate 
than plotting your data by hand . 
Data may be input from the key
board , from the disk or it may be 
calculated by your own subroutine. 
In each case , the data may be sup
plied either as X, Y pairs or as Y 
values at a constant X interval . 
Since 20 di fferent plott ing symbols 
are provided, you may plot more 
than one set of data on the same 
graph . Also , error bars of variable 
length may be used to indicate the 
range of error for each point. 

Scientific Plotter gives you 
complete control of the length and 
position of each axis, the grid size 
and the interval between numbers 

that are printed along the axes. 
Thus, it is possible to plot data in 
one , two or four quadrants and dif
ferent scales may be specified for 
up to four axes. Any number of 
labels may be superimposed on the 
graph , using an alphabet of 76 let
ters and scientific symbols which 
can be printed in four different 
orientations at 90 degree angles . 
The fi nished graph may be saved 
on disk for later review or it may 
be printed on a graphics printer . 

M any features of Scientifi c 
Plolter make it easy to use . T he 
program displays the allowable 
range for input values, based on 
previous answers, and warns of 
any errors. At any time, you may 
erase the graph and replot it with 
any desired changes . All previous 
answers become the defaults, so 
that you can make changes quickly. 
Aft er the best format for your 
graph has been selected , ,hat for
mat may be saved on disk for 
subsequent use with sim il ar data. 
Five demonstrations are included 

on the disk so lhat you will learn 
qu ickly how to construct various 
types of graphs. 

Scientific Plotter requires a 
48K APPLE II computer with Ap
plesoft ROM . It is supplied on a 
disk with a 25 page manual for 
S25. T he manual may be pur
chased separately for $5 , refund
able with purchase. For further in
formation , contact Paul K . 
Warme, Interact ive Microwave, 
Inc.; P.O . Box 771 ; State College, 
PA 16801 or call (81 4) 238-8294. 

PET Software 
Vendor Expands 
Microphys has announced the con
version of its enti re educational 
software line for use on the Apple 
II/Bell & Howell m icrocomputers . 
O ver 160 programs are described 
in our new W inter catalog. These 
computer-assisted instruction and 
individualized-instruction programs 
have been successfully employed in 
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Chemistry, Physics, and Calculus

classes (on both the high school

and college levels) and in junior

and senior high school

Mathematics and English classes.

These programs continue to be

available for use with the Com

modore PET/CBM systems.

For more information, please

contact Microphys Programs, 2048

Ford Street, Brooklyn,"NY 11229.
(212)646-0140.

32K Ram

Expansion For

Atari 4OO, 8OO

Announced

Sunnyvale, Calif.—AXLON, Inc.

of Sunnyvale has announced its

new memory expansion system for

the Atari 400 and 800 personal

computers.

According to John Vurich,

AXLON's President, the memory

modules, called RAMCRAM™,

can expand the Atari 400 system to

32K, and the Atari 800 to up to

48K-bytes of random access user

memory. RAMCRAM contains 16

memory chips, yielding a total of

32K-bytes of additional user pro

gram memory.

In the case of the 400, RAM-

CRAM is installed by removing

the top enclosure of the computer

console and unplugging the 8K

RAM module supplied by Atari.

The RAMCRAM module is then

plugged into the same slot.

According to Vurich, this

modification allows the user of the

400 system to plug in disk drives,

printers, and any other peripheral

devices formerly compatible only

with the much more expensive

Atari 800 product. "It really lets

one upgrade a 400 to provide all of

the capabilities of the 800 with 32K

of RAM," he commented. "Any

32K Atari 800 software on the

market will run on a 400 with

RAMCRAM."

The advantages of RAM

CRAM over the Atari plug in

memory modules are a little less

Hayden Unveils
GamewaretM

Series

ROCHELLE PARK, NJ—

Hayden Book Company, Inc. has

announced a new computer game

series, called GAMEWARE™. The

GAMEWARE series features high-

quality, attractively-packaged com

puter games.

The first three games in the

series are: Hayden's REVER

SAL™, winner in the software

division of the First International

Man-Machine Othello Tourna

ment; BLACKJACK MASTER™}

a game that allows players to test

their betting and playing

strategies over

thousands of games

in minutes; and the

famous

SARGON IITM

chess game.

According to

Steven Radosh,

Hayden's Software

Games and

Entertainment Editor,

"Hayden's GAMEWARE

features the finest microcomputer

games on the market, attractively

packaged with four-color art,

shrink-wrapped, and suitable for

rack or shelf display."

Radosh said Hayden plans an

extensive promotion program for

the GAMEWARE series.

All three initial games in the

GAMEWARE series will be

available from Hayden in

December 1980. For more informa

tion, contact: Steven Radosh,

Hayden Book Company, Inc., 50

Essex Street, Rochelle Park, NJ

07662, (201) 843-0550.

•Gam

tradem

arc, Reversal, Blackjack Mana and Sargon II ar

rks of Hayden Book Company. Inc.

HAYDEN
iicnQcoMpuTin

obvious when it is used with the

800 system. But users with future

expansion in mind will immediately

see that putting a full 32K-bytes in

to one memory slot allows

upgrading of the system to 48K

with one entire slot left over for

future expansion.

Are there any devices that can

use the extra slot? According to

Vurich, "There are many things in

the near future." While somewhat

reluctant to discuss future pro

ducts, he did mention that a bus

extender could be plugged into the

third slot. Such an extender might

terminate on the other end with a

series of "slots" for use in plugging

in "all sorts of interesting things."

This is reminiscent of Atari's

competitors who use built-in slot

connectors for connection of

printers, modems, terminals, and

other devices intended to establish

contact between the computer and

the outside world.

Developing the logic necessary

to make the system "think" that

two slots are being used instead of

one was a relatively small problem

for Vurich and his fellow designers

of the RAMCRAM modules. The

Atari operating system actually

does some bank selecting anyway,

and they were able to take advan

tage of this for their own purposes.

"The whole idea", says

Vurich, "is to take the Atari 400

system out of the sophisticated toy

category and turn it into a useful

computer tool." With the ability to

plug in printers, disk drives, and

other previously incompatible Atari

800 peripherals, Axlon has cer

tainly accomplished that goal!

For more information, please

contact John Vurich, AXLON,

Inc., 170 N. Wolf Rd., Sunnyvale,

CA 94086
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Chemistry, Physics, and Calculus 
classes (on both the high school 
and college levels) and in junior 
and senior high school 
Mathematics and English classes. 
These programs continue to be 
available for use with the Com
modore PET/CBM systems. 

For morc information, please 
contact Microphys Programs, 2048 
Ford Street, Brooklyn, NY 11 229. 
(212)646-0140. 

32K Ram 
Expansion For 
Afarl 400, 800 
Announced 
Sunnyvale, Calif. -AXLON, Inc . 
of Sunnyvale has announced its 
new :nemory expansion system for 
the Atari 400 and 800 personal 
computers. 

According to John Vurich, 
AXLON's President, the memory 
modules, called RAMCRAMTM, 
can expand the Atari 400 system to 
32K, and the Atari 800 to up to 
48K -bytes of random access user 
memory. RAMCRAM contains 16 
memory chips, yielding a total of 
32K-bytes of addit ional user pro
gram memory. 

In the case of the 400, RAM
CRAM is installed by removing 
the top enclosure of the computer 
console and unplugging the 8K 
RAM module supplied by Atari. 
The RAM C RAM module is then 
plugged into the same slot. 

According to Vurich , this 
modification allows the user of the 
400 system to plug in disk drives, 
printers, and any other peripheral 
devices formerly compatible only 
with the much morc expensive 
Atari 800 product. " It really lets 
one upgrade a 400 to provide all of 
the capabilities of the 800 with 32K 
of RAM," he commented. "Any 
32K Atari 800 software on the 
market will run on a 400 with 
RAMCRAM." 

The advantages of RAM
CRAM over the Atari plug in 
memory modules are a little less 
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Hayden Unveils 
GamewareTM 
Series 

ROCHELLE PARK, NJ-
Hayden Book Company, Inc . has 
announced a new computer game 
series, called GAMEWARETM. The 
GAMEWARE series fcatllres h igh
qualit y, attractively-packaged com
puter games. 

The first three games in the 
series are : Hayden's REVER
SALTM, winner in the software 
division of the First International 
Man-Machine Othello Tourna
ment; BLACKJACK MASTERTM, 
a game that allows players to test 
their betting and playing 
strategies over 
thousands of games 
in minutes; and the 
famous 
SARGON IITM 
chess game. 

According to 
Steven Radosh, 
Hayden' s Software 
Games and 
Entertainment Editor J 

"Hayden's GAMEWARE 

obvious when it is used with the 
800 system . But users with future 
expansion in mind will immediately 
see that putting a full 32K-bytes in
to one memory slot allows 
upgrading of the system to 48K 
with one entire slot left over for 
future expansion. 

Are there any devices that can 
use the extra slot? According to 
Vurich, 'IThere are many things in 
the near future." While somewhat 
reluctant to discuss future pro
ducts, he did mention that a bus 
extender could be plugged into the 
third slot. Such an extender might 
terminate on the other end with a 
series of Iislots" for use in plugging 
in "all sorts of interesting things." 

This is reminiscent of Atari's 
competitors who use built-in slot 
connectors for connection of 
printers, modems, terminals, and 
other devices intended to establish 
contact between the computer and 
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features the finest microcomputer 
g-ames on the market, attractively 
packaged with four-color an, 
shrink-wrapped, and suitable for 
rack or shelf display. " 

Radosh said Hayden plans an 
extensive promotion program for 
the GAMEWARE series. 

All three initial games in the 
GAMEWARE series will be 
available from Hayden in 
December 1980 . For more informa
tion, contact : Steven Radosh, 
Hayden Book Company, Inc., 50 
Essex Street, Rochelle Park, NJ 
07662, (201) 843-0550. 
'Gam~war~ , Re'"frPl, 8Jackjad< MUlct and Sargon II arc 
.rademarlu or Hayden Book Company, Inc . 

the outside world. 

Developing the logic necessary 
to make the system " think" that 
two slots are being used instead of 
one was a relatively small problem 
for Vurich and his fell ow designers 
of the RAMCRAM modules . T he 
Atari operating system actually 
does some bank selecting anyway, 
and they were able to take advan
tage of this for their own purposes. 

"The whole idea" , says 
Vurich, "is to take the Atari 400 
system out of the sophisticated toy 
category and turn it into a useful 
computer tool." With the ability to 
plug in printers, disk drives, and 
other previously incompatible Atari 
800 peripherals , Axlon has cer
tainly accomplished that goal! 

For more information, please 
contact John Vurich , AXLON, 
Inc., 170 N. Wolf Rd ., Sunnyvale , 
CA 94086 
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QMEGA "WHOLESALE COMPUTER PRICES"
sales DIRECT TO THE PUBLIC
CO East Coast: 12 Meeting St., Cumberland, RI 02864

West Coast: 3533 Old Conejo Rd.( #102, Thousand Oaks, CA 91320

PRODUCT SPECIAL
of the MONTH!!

Intertec Supeibrainl

32K Ram ■ J2449

MK Ram K649

NEC spinu/riier

5510 5530 - $2449

Apple II - 16K. 48K

Call for Price

Products arc

NOW

IN

STOCK

AT

QMEGA

Sales

Co.

S@fflfeHNK£&££89HI

|EpsonMX-80.

Diablo 630-$1995

(wilh tractor feed) $2195

\
Televideo ^
,912BorC- «699|T
920 C - '769 r

Atari 800 16K - $749

32K - $849

Atari S50 Interface Module $159

Atari 825 Printer $695

Okidata

Microlinc 80

525

Centronics ■ Lid. quan.

730-3 S 525

737-1 $ 625

$1250

$ 525

$1750

7049

730-1

753

703 9 $1550

OMEGA OFFERS THE BEST DELIVERY AND PRICE ON:

APPLE • ATARI • TRS-80 Model II • INTERTEC •
DIABLO • EPSON • HEWLETT-PACKARD • SOROC •

COMMODORE • NEC • QUME • CENTRONICS

CALL TOLL FREE FOR OMEGA'S PRICE!

EAST COAST: 1-800-556-7586

OMEGA sells only quality merchandise to our customers.

OMEGA will try to match any current advertised price with similar purchase conditions.

Before you buy anywhere else — be sure to call QMEGA Sales Co.
WEST COAST: 1-805-499-3678 EAST COAST: 1-401-722-1027

OMEGA ships via UPS, truck, or air. COD's.
Visa, Mastercharge accepted, with no service charge.

Telex: 952106
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OMEGA "WHOLESALE COMPUTER PRICES" 
DIRECT TO THE PUBLIC SALES 

CO. 

NEC spim.'riler 
SSIG-5530· $2449 

East Coast: 12 Meeting St., Cumberland, RI 02864 
West Coast: 3533 Old Rd. #102 Thousand CA 91320 

Products are 
NOW 

IN 
STOCK 

AT 
OMEGA 

Sales 
Co. 

;:;;[!J 
~ 

Diablo 630 · $1995 
(with tractor feed) $2195 

Centronics · ltd. quan. 
730·3 $ 525 
737 ·1 S 625 
704·9 $1250 
730·1 S 525 
753 $1750 

703·9 $1550 

OMEGA sells only quality merchandise to our customers. 
OMEGA will try to match any current advertised price with similar purchase conditions. 

Before you buy anywhere else - be sure to call OMEGA Sales Co. 
WEST COAST: 1·805-499-3678 EAST COAST: 1-401-722-1027 

OMEGA ships via UPS, truck, o r air. COD's. 
~! Visa, Mastercharge accepted, with no service charge. -=- Telex: 952106 
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Professional Soft
ware Packages
MISSION VIEJO, CA — Com-

puSoCo has announced the release

of three new professional software

packages for the Dentist, Attorney,

and consultant. The series of "Pro

fessional" packages is designed to

utilize the popular desk type com

puter for appointment scheduling,

professional time management,

private client billing, and manage

ment reporting.

The first new package, called

Professional I, is for the Dental

Professional. The system features

preparation of A.D.A. claims forms

for third party patients. The system

also allows the professional to

locate and prepare notices for pro

fessional dental checkups auto

matically on the schedule the den

tist feels advisable for his patients.

The second package, called

Professional II, is geared to the

needs of the legal profession. The

system features preparation of

special reports for third party legal

plans and special accounting plans

to analyze court time usage, and

work on retainer or contingency

engagements.

The third package variation,

called Professional III, is a general

purpose package for consultants,

accountants and contract ad

ministrators. This system allows

the creation of sub-jobs, special

cost centers, overhead accounts,

billing under time and materials

contracts, fixed priced job cost ac

counting and many other job set

up systems.

All systems include daily cash

reports, time utilization, and pro

fessional service reporting. Monthly

reports include full aged accounts

receivables by client and class of

client as well as third party payors.

Management and analysis package

which is so flexible it can be used

to manage personal finances or

client trust account funds.

All systems require an Apple

II or Apple II Plus computer with

Applesoft, a 130 column printer,

and at least two mini practitioners

with client bases of up to 10,000

clients each.

The systems are available from

CompuSoCo at a single site license

cost of $750.00 for the selected

package. Additional information is

available from CompuSoCo, 26251

Via Roble, P.O. Box 2325, Mis

sion Viejo, California 92690.

Hellfire Warrior,

Sequel To Temple
Of Apshai, Now

Available

Automated Simulations, is now of

fering the sequel to the best-selling

Temple of Apshai, Hellfire

Warrior.

Like the Temple of Apshai,

Hellfire Warrior is a fantasy role-

playing adventure, but with more

magic, more detail and more com

mand options. Hellfire Warrior lets

the player take on the role of his

favorite hero.

The player must rescue the

beautiful warrior maid Brynhild

from the depths of a four-level

dungeon and bring her back to sun

and air.

Hellfire warrior has more than

200 rooms—riddled with trap

doors, bottomless pits, and filled

with monsters and treasures, and

the player must kill the great bat-

winged demon, cross bridges of

flame, face death itself and live

before the adventure is complete.

Hellfire Warrior is a game for

experienced fantasy role-playing

gamers. Even more challenging

than The Temple of Apshai,

Hellfire Warrior allows the player

to explore four levels of 60 rooms

each.

The magical rooms of level

five are inhabited by giant insects.

On level six, the player must

search for the only exit, hidden

within the labyrinth. And on level

seven, the player must do battle

with skeletons, ghouls, mummies

and even invisible ghosts.

The culmination of the adven

ture lies on level eight. But first the

player must overcome the legions

of the lost souls in an underworld

guarded by dragons and riddled

with bottomless pits and blasts of

hellfire.

Hellfire Warrior includes an

armory where the player must

bargain with a tight-fisted inn

keeper for five types of armor, five

kinds of swords and shields in two

sizes. He will also find 13 kinds of

potions and healing ointments to

choose from. At the Magic

Shoppe—if the player has enough

money, he can have ordinary

weapons transformed into Magical

ones.

Hellfire Warrior is available

on cassette for the PET (32K) and

TRS-80 (Level II, 16K), and on

disk for the TRS-80 (32K) and the

APPLE (48K with ROM Ap

plesoft) for $39.95 from Automated

Simulations, P.O. Box 4247,

Mountain View, CA. 94040.

Space Wargame

Strategic Simulations has just

released its first space wargame,

The Warp Factor. The game

allows one or two players to choose

from among 12 starship designs

representing 5 Galactic Empires.

The player(s) are placed squarely

in the Captain's role, dealing with

the critical parameters of in

terstellar battle such as energy

allocation for phasers, shields,

disruptor bolts, screens, and warp

engines. With an average game

lasting between thirty minutes and

four hours, the player(s) can create

scenarios ranging from space skir

mishes to a full-scale, all-out star

war. For $39.95 the game comes

complete with a Starship Operating

Manual, 3 Starship Data Cards,

and a Game Selection Card. The

Warp Factor is available on disc

for a 48k Apple II (Applesoft

ROM).

For more information, please

contact Stratetic Simulations Inc.,

465 Fairchild Drive, Suite 108,

Mountain View, CA 94043.

(415)964-1353.
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Professional SoH
ware Packages 
MISSION VIEJO, CA - Com
puSoCo has announced the release 
of three new professional software 
packages for the Dentist , Attorney, 
and consultant. The series of "Pro
fessional" packages is designed to 
uti lize the popular desk type com
puter for appointment scheduling, 
professional time management, 
private client billing , and manage
ment reporting. 

The first new package, called 
Professional I, is for the Dental 
Professional. The system features 
preparation of A.D.A. claims forms 
for third party patients. The system 
also allows the professional to 
locate and prepare notices for pro
fessional dental checkups auto
matically on the schedule the den
tist feels advisable for his patients. 

The second package, called 
Professional II, is geared to the 
needs of the legal profession . The 
system features preparation of 
special reports for th ird party legal 
plans and special accounting plans 
to analyze court time usage, and 
work on retainer or contingency 
engagements. 

The third package variation, 
called Professional III , is a general 
purpose package for consultant s, 
accountants and (Qmract ad
ministrators. This system allows 
the creation of sub-jobs, special 
cost centers, overhead accounts, 
billing under time and materials 
contracts, fixed priced job cost ac
counting and many other job set 
up system s. 

All systems include daily cash 
reports, time uti lization, and pro
fessional service reporting. Monthl y 
reports include full aged accounts 
receivables by client and class of 
client as well as third pa rty payors. 
M anagement and analysis package 
which is so flex ible it can be used 
to manage personal fin ances or 
client tfu st account funds. 

All systems require an Apple 
II or Apple II Plus computer with 
Applesoft , a 130 column printer, 
and at least two mini practitioners 
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with client bases of up to 10,000 
clien ts each. 

The systems are available from 
CompuSoCo at a si ngle site license 
cost of $ 7 50.00 for the selected 
package. Additional informat ion is 
available from CompuSoCo, 26251 
Via Roble , P .O. Box 2325, Mis
sion Viejo, Californ ia 92690. 

Hellfire Warrior, 
Sequel To Temple 
Of Apshai, Now 
Available 
Automated Simulations , is now of
fering the sequel to the best-selling 
Temple of Apshai , Hell fire 
Warrior . 

Like the T emple of Apshai , 
Hellfire Warrior is a fantasy role
playing adventure, but with more 
magic, more detail and morc com
mand opt ions. Hellfire Warrior lets 
the player take on the role of his 
favorit e hero. 

The player must rescue the 
beautiful warrior maid Brynhild 
from the depths of a four-level 
dungeon and bring her back to sun 
and air. 

Hellfire warrior has more than 
200 rooms-riddled with trap 
doors, boltomless pits, and fi lled 
with monsters and treasures, and 
the player must kill the great bat
winged demon , cross bridges of 
fl ame, face death itself and live 
before the adventure is complete. 

Hellfire Warrior is a game for 
experienced fantasy role-playing 
garners. Even more chall enging 
than The Temple of Apshai, 
Hellfire Warrior allows the player 
to explore four levels of 60 rooms 
each. 

The magical rooms of level 
fi ve are inhabited by giant insects. 
On level six , th e player must 
search for the only exit , hidden 
within the labyrinth . And on level 
seven , the player must do battle 
with skeletons, ghouls, mummies 
and even invisible ghosts. 

The culmination of the adven
ture lies on level eight. But first the 
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player must overcome the legions 
of the lost souls in an underworld 
guarded by dragons and riddled 
with bottomless pit s and blasts of 
hell fire. 

Hellfire Warrior incl udes an 
armory where the player must 
bargain with a tight- fis ted inn
keeper for fi ve types of armor, five 
kinds of swords and shields in two 
sizes . H e wi ll also find 13 kinds of 
potions and healing oi ntments to 
choose from . At the Magic 
Shoppe- if the player has enough 
mo ney, he can have ordinary 
weapons transformed into Magical 
ones. 

Hellfire Warrior is available 
on cassette for the PET (32K) and 
TRS-80 (Level II, 16K), and on 
disk for the TRS-80 (32K) and the 
APPLE (48K with ROM Ap
plesoft) for $39.95 from Automated 
Simulations, P.O. Box 4247, 
Mountain View, CA. 94040. 

Space Wargame 
Strategic Simul ation s has just 
released its first space wargame, 
The Warp Factor. The ga me 
allows one or two players to choose 
from among 12 starship designs 
represen ting 5 Galactic Em pires. 
The player(s) a rc placed sq uarely 
in thc Captain 's rolc, dealing with 
the critical parameters of in
terstellar battle such as energy 
allocat ion fo r phasers, shields, 
di sruptor bolt s, screens, and warp 
engines. With an average game 
lastin g between thirt y minutes and 
four hours, the pl ayer(s) can create 
scenarios ranging from space skir
mi shes to a full-scale, all-o ut star 
war. For $39.95 th e ga me comes 
complete with a Starship Operating 
Manual , 3 Starshi p Data Cards, 
and a Game Selection Card . The 
Warp Factor is available on disc 
for a 48k Apple II (Applesoft 
R OM). 

For morc information, please 
contact Stratetic Simulat ion s Inc., 
465 Fa irchild Dri ve, Suite 108, 
Mountain View , CA 94043. 
(415)964-1353. 
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Don't lose your message

because of the medium..

CASSETTES
The cassette tapes used for recording data are

composed of two parts: the cassette shell and the tape

loaded into the shell. The shell can be either a 5-screw or

sonic welded type with a non-magnetic leader or a magnetic leader (so called leaderless
cassettes). The shell used in our cassettes is of premium quality. 5-screw, with non-magnetic leader. The

choice of non-magnetic leader may confuse some people, but there is a valid reason. There is a splice
required to connect the magnetic tape to the leader at both ends of the tape. A person recording program

material or data, using a leaderless tape, stands to drop a bit of data at the splice point. Not all leaderless

tapes have the splice and you have to be very careful when buying this type of data tape. We use standard
leader to avoid the confusion, and unhappy customers when the first recording on the tape is always bad.

The tape used in our cassettes is of studio quality. The same type

of tape is used by some studios for making master recordings. The

magnetic tape used in the cassette is the true heart of the cassette.

You can have the best shell made, but with low quality tape it is

still junk.

The cassettes offered here have been chosen for the high

est quality components consistent with a practical cost level.

Cassettes come packaged in boxes of 10. They are

offered in 10 and 20 minute lengths.

C-10

C-20

S6.95 ♦ $1

S7.95 + $1

DISKETTES
We offer two levels of diskettes: certified and non-certified. The certified diskettes have been put

through a test to check the entire working surface for bad spots. These diskettes are certified error-free

by the manufacturer. If you require assurance of every diskette being perfect, then the Dysan certified

diskette is for you.

The BASF company invented magnetic tape from which the very large and varied industry of today has

grown. We offer the BASF premium quality (non-certified) Diskette. These diskettes enjoy one of the

lowest reject rates of any manufacturer (all our disk-based software is duplicated on BASF).

We are also offering diskettes from 3-M SCOTCH. These come encased in a touch (PVC) jacket which

resists handling damages. They are certified 100% error-free. Their low modulation provides better

signal stability.

BASF:

Box of 5 $19.95 + $1
Box of 10 $34.95 + $2
Box of 100 $299.00 + $3

3-M SCOTCH:

Box of 10 $39.95 + $2

DYSAN:

Box of 5 $29.95 + $1

TheSoftwareExchange
6 South St . Milford. NH 03055

TO ORDER TOLL-FREE: (in NH call 673-5144)

1-800-258-1790
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Hooray for SYS

(Correction)
Harvey B. Herman

Greensboro, NC 27412
There is a problem with the APPEND programs

(Jan. 1981 COMPUTE!) for "old" and "new"

PETs. I recently learned that there are four kinds of

PET cassette tapes. Unfortunately, in my ignorance,

I only tested two types, both of which worked. The

third very common PET tape, made with "new"

ROMs, was ignored and, in fact, does not work. An

easy fix which will cover most, but not all, cases is to

change line 230, in both APPEND programs to:

230 C = C - 3:T = C + 1 : IFPEEK(635) = 0 THEN

C = C-l:T=T-2

The programs will now work with the PET tapes

which users are most likely to encounter. It may be

instructive to discuss the remaining problems in more

detail as readers may not be aware of it and could

come to grief, as I did.

Both versions of APPEND were designed to

work with tapes made on "old" and "new"

machines. There is a difference in tapes — original

ROMs save starting at hex 400 (dec 1024) and

upgrade ROMs save starting at hex 401 (dec 1025).

The APPEND programs, as published, checked for

start save at statement 230 and made a minor correc

tion depending on which machine was used to make

the tape. What I did not know was that new

machines saved one byte less on either end. A short

program which is written and saved on an "old"

machine saves, for example, from hex 400 to hex 424

(call this case 1). The same program, if written and

saved on a new machine (call this case 2) would be

saved from hex 401 to hex 423 (one less on both

ends). If the case 1 tape for the example program, is

loaded into a "new" machine and saved, we get a

tape which I will call case 3. This tape is a hybrid of

cases 1 and 2. Locations saved are from hex 401 to

hex 424. My tests for APPEND were done unwit

tingly with case 1 and case 3 tapes. The line 230 cor

rection discussed above, will allow the program to

work with case 2 tapes. Hybrid case 3 tapes will not

work but can easily be converted to case 2 after

loading by decrementing the location pointer at hex

28 and 29 (dec 42 and 43) and resaving the program.

Thus, after loading our short example (case 3 or case

1 tape) change location hex 28 (dec 42) from hex 24

(dec 36) to hex 23 (dec 35) and save again. This new

tape (now case 2) and the old one (if case 1) will

both append properly. There is also a hybrid case 4

which requires the location pointer on old PETs to

be incremented but I think you get the idea.

I want to thank Brien L. Wheeler for calling my

attention to a possible error in APPEND and

apologize to all readers for this inconvenience.

By Netronics

ASCII/BAUDOT,

STAND ALONE

Computer SfssLi;
Terminal $14995
The Netronics ASCII/BAUDOT Computer Terminal Kil is a

microprocessor-controlled, siand alone keyboard ''terminal
requring no computer memory or software. It allows the use of
either aMra 32 character by 16 line professional display for
mat *iih selectable baud rate, RS232-C or 20 ma. omput, full

cursor control and 75 ohm composite video output.

The keyboard follows the standard typewriter tonfiguration
and generates the entire 128 character ASCI! upper/lower case
set wilh 96 printable characters. Features include onboard
regulators, selectable parity, shift lock key. alpha loci jumper
a drive capability of one TTY load, and the ability to mate
direct!) with almost any computer, including ihe ne» E\-
plorer/8J and ELF products by Netronics.
The Computer Terminal requires no I/O mapping and

includes Ik of memory, character generator. 2 key rollover,
processor controlled cursor control, parallel ASCII/BAUDOT
to serial conversion and serial to video processing—fully
crystal controlled for superb accuracy. PC boards are the
highest quality glass epoiv for the ultimate in reliability and
long life.

VIDEO DISPLAY SPECIFICATIONS
The heart of the Netronics Computer Terminal is the micro

processor-controlled Nettonics Video Display Board (V1D)

which allows the terminal to utilize either a parallel ASCII or
BAUDOT signal source. The V1D converts the parallel data to
serial data which is ihen formatted lo eiiher RS232-C or 20 ma.

current loop output, which can be connected to the serial I/O
on your compuier or other interface, i.e.. Modem.

When connected to a computer, the computer musi echo the
character received. This daia is received by the VI[) which
processes the information, converting to data to video suitable
to be displayed on a TV sei (using an RE: modulator] or on a

video monitor. The V1D generates the cursor, horizontal and
vertical sync pulses and performs the housekeeping relative to
which character and where it is to be displayed on the urreen.

Vid*o Output: 1.5 P/Pmto 75 ohm (E1A RS-170) ■ Baud Rale:
110 and300 ASCII • Outputs: RS232-C or 20 ma. current loop
1 ASCII Character Stl: 128 printable characters—

!imi'()*+l-./Oi23456789i;<=>?

WBCDEFGHIJWJICPflRSTWWXVZC\3A.

4
BAUDOT Character Set: A HCDEFUH I J K

RSTUVWXYZ-?:*3i*(i..9OI4!S7;2/6 8*-
Curcor Modes: Home, Backspace, Horizontal Tab, Line Feed,
Vertical Tab. Carriage Return. Two special cursor sequences
are provided for absolute and relative X- Y cursor addressing •

Cursor Control: Erase. End of Line. Erase of Screen, Form
Feed, Delete • Monitor Operation: SO or 60Hz /jumper
selectable.

Continental U.S.A. Crecftt Card Buygrs Outside Connecticut

CALL TOLL FREE 800-243-7428
To Order From Connecticut Or For Technical ^

Assistance, E!c Call (2031354-9375

Netronics RSD Lid.. Depl. K-2

133 Lilchfield Road. New Millord, CT 06776 :!
Please send the items checked below—

□ Nrlronics Sland Alone ASCII Kc)board/Computer K
Terminal Kil. S149.9S plus 53.00 postage fi handling. I

D Otiuxt Steel Cabinet for Netronics Keyboard/ Termi- _
nal In Blue/Black Finish, S19.9S plus S2.50 pillage I
and handling.

D Video Display Board Kil alone (less keyboard]. W9.95 I
plus S3 postage & handling.

□ II" Video Monilor (10 MHz bandwidth) fully assent- I
bled and tested, SI39.9S plus Si postage and handling. J

D RF Modulator Kit (10 use your TV set for a monitor), I
M.95 postpaid. ;

D 5 amp Power Supply Kit In Deluxe Steel Cabinet I
(±8VDC @ 5 amps, plus 6-8 VAC). S39.9S plus S2 '
postage & handling.

Total Enclosed (Conn. res. add sales tax) S

By- I
□ Personal Check □ Cashiers Check/Money Order J

□ Visa O MasterCh»rge(Hank»_. __) I
Acct. * . i

Signature

Prim

Name

_Exp. Date . .

Address

Cily

□ Send Me More InTurmaifiin
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Hooray for SYS 
(Correction) 
Harvey B. Herman 
Greensboro, NC 27412 
There is a problem with the APPEND programs 
Gan. 1981 COMPUTE!) for " old" and "new" 
PETs. I recently learned that there are four kinds of 
PET cassette tapes. Unfortunately, in my ignorance, 
I only tested two types, both of which worked . The 
third very common PET tape, made with "new" 
ROMs, was ignored and, in fact , does not work. An 
easy fi x which will cover most , but not all , cases is to 
change line 230 , in both APPEND programs to : 
230 C - C - 3 ,T - C + I IFPEEK(635) = 0 THEN 
C=C-I,T=T-2 

COMPUTEI 

The programs will now work with the PET tapes 
which users are most likely to encounter. It may be 
instructive to discuss the remaining problems in more 
detail as readers may not be aware of it and could 
come to grief, as I did. 

Both versions of APPEND were designed to 
work with tapes made on "old" and cC new" 
machines . T here is a difference in tapes - original 
ROMs save starting at hex 400 (dec 1024) and 
upgrade ROMs save starting at hex 401 (dec 1025). 
The APPEND programs, as published , checked for 
start save at statement 230 and made a minor correc
tion depending on which machine was used to make 
the tape . What I did not know was that new 
machines saved one byte less on either end. A short 
program which is written and saved on an "old" 
machine saves, for example, from hex 400 to hex 424 
(call this case 1). The same program , if written and 
saved on a new machine (call this case 2) would be 
saved from hex 401 to hex 423 (one less on both 
ends). If the case 1 tape for the example program , is 
loaded into a " new" machine and saved, we get a 
tape which I will call case 3. T his tape is a hybrid of 
cases 1 and 2. Locations saved are from hex 401 to 
hex 424. My tests for APPEND were done unwit
tingly with case 1 and case 3 tapes. The line 230 cor
rection discussed above, will al low the program to 
work with case 2 tapes. H ybrid case 3 tapes will not 
work but can easily be converted to case 2 aft er 
loading by decrementing the location pointer at hex 
28 and 29 (dec 42 and 43) and resaving the program. 
T hus, aft er loading our short example (case 3 or case 
1 tape) change location hex 28 (dec 42) from hex 24 
(dec 36) to hex 23 (dec 35) and save again . This new 
tape (now case 2) and the old one (if case 1) will 
both append properly. There is also a hybrid case 4 
which requires the location pointer on old PETs to 
be incremented but I think you get the idea . 

I want to thank Brien L. Wheeler for calling my 
attention to a possible error in APPEND and 
apologize to all readers for this inconvenience . 

Morch, 1981lssue 10. 

ASCII/BAUDOT, 
STANDALONE ~

- .... . -:"" -. : ....... '-' ... , :-

C t COMPLETE ompu er FORONLY .. . 

Terminal $14995 

The Nwonks ASC Il / 8AUDOT Compulc/ Terminal Kil is 3 
microprOCtuor·(ontrolled, Mand alone keyboard/ terminal 
requring no computer memory or ~oftwale , II allo ... , the u~ of 
either a M or 32 character by 16 line profeu ional display for 
mat ... ith se!«lable baud ra re, R5232·C or 20 ma, output, rull 
cursor oontrol and 7 j ohm composite \ideo OUlpUI, 

The keyboard follo"' 5 the standard t)pe ... riter config urat,on 
and g~nerates t~e emire 128 character ASC II upper/ lo"'er case 
set ... ,th 96 pnntabk characte" , Featutes include onboard 
,egulators, sel«uble parity. shift lock key, alpha tod, Jum~r, 
a dri\C C'a~br1it)' of one TTY load, and the ab ll ir ) to mate 
directly "'lIh almost any computer , im:ludmg the ne .. E •. 
plmn/ 8S and ELF products by Ne1fonics, 

The Computer Tnminal requires no I/ O mappmg and 
indudcs I k of memor)', character generator, 2 key 101l0\'el, 
processor controlled cursor conlrol, parallel ASCIl/ BAUOOT 
to serial con,-cnion and serial to \ideo procnsmg-fully 
cr)"ual conlrolled fOf ~upcr b Kruracy. PC boards arc the 
highest quality gla» cpo:.) for the ultimarc m rehablh ty and 
long lire. 

VIDEO DISPLAY SPECIFICATIONS 
The hearr of the Nelronies Compute r Terminal is the micro

procnSOl <omrolled Netronics Video Display Board (V IO) 
.... hich allows the lerminalto utilize either a parallel ASC II or 
BAUOOT signal source. The VIO conl'em Ihe parallel da ta to 
~rial data which is Ihen forma Hed 10 ell her RS232·C or 20 mao 
current loop output, ... hich can be connected to the ~ri DI I/ O 
on )'our computer or other in terface, i.e. , Modem , 

When connC'Ctcd to a computer. the computer mrut echo the 
character rC'Cci,'cd , This data is recei\ed by the VID which 
processes the information. con"crr ing to data 10 \'ideo suitable 
to ~ displa)'ed on a TV leI (using an RF modulatorl 0 ; on a 
,-ideo monitor. The VIO generatn the cursor. hor il.OllIal and 
"cnical sync puJs.cs and performs thc houloC'keeping relativc 10 
which character and ... ·here it is to ~ displa)'ed on the lr rcen. 

RS · I 70) · Blud Ratf: 
}O mo. n.rrt ru loop 

Continental U.S ..... tlldi! card 8uyen Outsicl. ContIKllcut 

CALL TOLL FREE 800-243-7428 
,. _ 10 Order From Connecticut 01 FOI Technical _ ., 

Assistance, Elc, Ca ll (203) 354·9375 
Nrironics R&D lid .. Dept, K·2 
J33 Lilchfirld Road. Nrw Milrord, LT 06776 

Pleost send Ihr ;Iems (h«ktd /)tlo_ 
D Netronics Sllnd Alonf ASCII Kt , bolrd/ Compurfr 

Trnninll Kif , $ 149 .95 plu$ .13 .00 po!lag~ &: handling . 
D Dcfu.\, Slcrf Cabin" ror Net ronics Kc)·boardrrermi. 

nal In Blue/ Black Fini!h, $19.95 plus S2.ID po! tage 
and handling. 

o Vidro (llsplay Bolld Kif alonc (Ie» keyboard), 589 ,95 
plus $J postage &: handling, 

o 12" VldfO MonItor (10 MHz band .. idth) fully :w-cm· 
bled and te$ted • .1 139.95 plus Sj postage ~nd handling, 

o RF Modulator Kit (to usc your TV SCI for a mOnttor). 
S8.9S postpaid. 

o 5 amp Po,,-, r Supply KI, In Delu.\c Sted C~binet 
( :!: 8VDC @ S am~. plu! 6-8 VAC). SJ9.95 plu) S2 
pos tage &: handlin • . 

Total Enclosed (Conn. re$, add sales tUI .1' ___ _ 
B)'- -
o PersonaICllec:k. 0 Cashiers C hC'Ck / MoneyOrder 
o VIs. 0 MlJler ChalJt (Dank' ____ 1 
Acct. , 
Signaturc _____ ___ ... .\p. Dalc __ _ 

Prin t N .. , __________________________ __ 

Address _________ _____ _ 

Cily _______ _ _ _____ _ 

• State Zip 
___ 0 Stnd Mf ,\t o~ Inrormation __ .. 
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A REMARKABLE MAGAZINE

David Ahl, Founder and

Publisher of Creative Computing

You might think the term "creative com

puting" is a contradiction. How can some

thing as precise and logical as electronic

computing possibly be creative? We think

it can be. Consider the way computers are

being used to create special effects in

movies—image generation, coloring and

computer-driven cameras and props. Or an

electronic "sketchpad" for your home

computer that adds animation, coloring

and shading at your direction. How about a

computer simulation of an invasion of killer

bees with you trying to find a way of keep

ing them under control?

Beyond Our Dreams

Computers are not creative per se. But

the way in which they are used can be
highly creative and imaginative. Five years

ago when Creative Computing magazine

first billed itself as "The number 1 maga

zine of computer applications and soft

ware," we had no idea how far that idea

would take us. Today, these applications

are becoming so broad, so all-

encompassing that the computer field will

soon include virtually everything!

In light of this generality, we take "appli
cation" to mean whatever can be done with
computers, ought to be done with comput

ers or might be done with computers. That

is the meat of Creative Computing.

Alvin Toff ler, author of Future Shock and

The Third Wave says. "I read Creative Com

puting not only for information about how

to make the most of my own equipment but

to keep an eye on how the whole field is

emerging.

Creative Computing, the company as

well as the magazine, is uniquely light-
hearted but also seriously interested in all
aspects of computing. Ours is the maga

zine of software, graphics, games and sim
ulations for beginners and relaxing profes
sionals. We try to present the new and im
portant ideas of the field in a way that a 14-
year old or a Cobol prog rammer can under-

creative

"The beat covered by Creative Computing

is one of the most important, explosive and

fast-changing."—Alvin Toffler

stand them. Things like text editing, social

simulations, control of household devices,

animation and graphics, and communica

tions networks.

Understandable Yet Challenging

As the premier magazine for beginners, it

is our solemn responsibility to make what

we publish comprehensible to the new

comer. That does not mean easy; our

readers like to be challenged. It means

providing the reader who has no prepar

ation with every possible means to seize

the subject matter and make it his own.

However, we don't want the experts in

our audience to be bored. So we try to

publish articles of interest to beginners and

experts at the same time. Ideally, we would
like every piece to have instructional or
informative content—and some depth-
even when communicated humorously or

playfully. Thus, our favorite kind of piece is
acessible to the beginner, theoretically

non-trivial, interesting on more than one

level, and perhaps even humorous.

David Gerrold of Star Trek fame says,

"Creative Computing with its unpreten

tious, down-to-earth lucidity encourages

the computer user to have fun. Creative

Computing makes it possible for me to

learn basic programming skills and use the

computer better than any other source.

Hard-hitting Evaluations

At Creative Computing we obtain new

computer systems, peripherals, and soft
ware as soon as they are announced. We
put them through their paces in our Soft

ware Development Center and also in the
environment for which they are intended —

home, business, laboratory, or school.

Our evaluations are unbiased and accur

ate. Wecompared word processing printers

and found two losers among highly pro

moted makes. Conversely, we found one
computer had far more than its advertised
capability. Of 16 educational packages,

only seven offered solid learning value.

When we say unbiased reviews we mean

it. More than once, our honesty has cost us

an advertiser—temporarily. But we feel

that our first obligation is to our readers and

that editorial excellence and integrity are

our highest goals.

Karl Zinn at the University of Michigan

feels we are meeting these goals when he

writes. "Creative Computing consistently

provides value in articles, product reviews

and systems comparisons... in a magazine

that is fun to read."

OrderToday

To order your subscription to Creative

Computing, send $20 for one year (12

issues). $37 for two years (24 issues) or $53

for three years {36 issues). If you prefer,
call our toll-free number, 800-631-8112 (in

NJ 201-540-0445) to put your subscription

on your MasterCard, Visa or American Ex

press card. Canadian and other foreign

surface subscriptions are $29 per year, and

must be prepaid. We guarantee that you

will be completely satisfied or we will re

fund the entire amount of your subscrip

tion.

Join over 80,000 subscribers like Ann

Lewin. Director of the Capital Children's

Museum who says, "I am very much im

pressed with Creative Computing. It is
helping to demystify the computer. Its arti

cles are helpful, humorous and humane.

The world needs Creative Computing."

creative

Attn: Barbie
P.O. Box 789-M

Morristown. NJ 07960

Toll-free 800-631-8112

(In NJ 201-540-0445)
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David Ahl, Founder and 
Publisher of Creative Computing 

You might think the term "creative com
puting " is a contradiction. How can some
thing as precise and logical as electronic 
computing possibly be creat ive? We think 
it can be. Consider the way computers are 
being used to create special effects in 
movies-image generation , coloring and 
computer-driven cameras and props. Or an 
electronic "sketchpad " for your home 
computer that adds animation , coloring 
and shading at your direction. How about a 
computer simulation of an invasion of killer 
bees wi th you trying to find a way of keep
ing them under control? 

Beyond Our Dreams 

Computers are not creative per se . But 
the way in which they are used can be 
highly creative and imaginat ive. Five years 
ago when Creative Computing magazine 
first bil led itself as "The number 1 maga
zine of computer applications and soft
ware," we had no idea how far that idea 
would take us. Today, these appl icat ions 
are becoming so broad , so all
encompassing that the computer field will 
soon include vi rtually everything! 

In light of this generality, we take "appti
cation" to mean whateve r can be done with 
computers. ought to be done wi th comput
ers or might be done with computers. That 
is the meat of Creative Computing . 

Alvin Toffler , author of Future Shock and 
The Third Wave says, " I read Creative Com
puting not only for information about how 
to make the most of my own equipment but 
to keep an eye on how the whole field is 
emerging . 

Creative Computing , the company as 
well as the magazine , is uniquely light
hearted but also seriously interested in all 
aspects of computing. Ours is the maga
zine of software , graphics, games and sim
ulations for beginners and relaxing profes
sionals. We try to present the new and im
portant ideas of the field in a way that a 14-
year old or a Cobol programmer can under-
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cP6at;iv6 
Gomput;infj 
"The beat covered by Creative Computing 
is one of the most important, explosive and 
fast-changing. "-Alvin Toffler 

stand them. Things like text editing, social 
simUlations, control of household devices, 
animation and graphics, and communica
tions networks. 

Understandable Yet Challenging 

As the premier magazine for beginners, it 
is our solemn responsibility to make what 
we publish comprehensible to the new
comer. That does not mean easy; our 
readers like to be challenged . It means 
providing the reader who has no prepar
ation with every possible means to seize 
the subject matter and make it his own. 

However, we don't want the experts in 
our audience to be bored . So we try to 
publish art icles of interest to beginners and 
experts at the same time. Ideally, we wou ld 
like every piece to have instructional or 
informative con tent-and some depth
even when communicated humorously or 
playfully. Thus, our favorite kind of piece is 
acessible to the beginner, theoretically 
non-triv ial. interesting on more than one 
level, and perhaps even humorous. 

David Gerrald of Star Trek fame says, 
"Creati ve Computing with · its unpreten
tious, down-to-earth lucidity encourages 
the computer user to have fun. Creative 
Computing makes it possible for me to 
learn basic programming skills and use the 
computer better than any other source. 

Hard-hitting Evaluations 

At Creative Computing we obtain new 
computer systems. peripherals, and soft
ware as soon as they are announced . We 
put them through thei r paces in our Soft
ware Development Center and also in the 
environment for which they are intended
home , business, laboratory, or school. 

Our evaluations are unbiased and accur
ate. We compared word processing printers 
and found two losers among highly pro
moted makes. Conversely, we found one 
computer had far more than its advertised 
capability. Of 16 educational packages. 

only seven offered solid learning value. 
When we say unbiased reviews we mean 

it. More than once. our honesty has cost us 
an advertiser-temporarily. But we feel 
that our first obligation is to our readers and 
that editorial excellence and integrity are 
our highest goals. 

Karl Zinn at the University of Michigan 
feels we are meeting these goals when he 
writes. "Creative Computing consistently 
provides value in articles, product reviews 
and systems comparisons .. . in a magazine 
that is fun to read." 

Order Today 

To order your subscription to Creative 
Computing, send $20 for one year (12 
issues), $37 for two years (24 issues) or $53 
for three years (36 issues). If you prefer. 
call our toll-free number. 800-631-8112 (in 
NJ 201-540-0445) to put your subscription 
on your MasterCard , Visa or American Ex
press card. Canadian and other foreign 
surface subscriptions are $29 per year. and 
must be prepaid. We guarantee that you 
will be completely satisfied or we will re
fund the entire amount of your subscrip
tion. 

Join over 80.000 subscribers like Ann 
Lewin, Director of the Capital Children 's 
Museum who says, " I am very much im
pressed with Creative Computing . It is 
helping to demystify the computer. Its arti
cles are helpful, humorous and humane. 
The world needs Creative Computing." 

GPeative 
Gomputiurl 

Attn: Barbie 
P.O. Box 789-M 

Morr is town, NJ 07960 
Toll-free 800-631-8112 
(In NJ 201-540-0445 ) 
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Writing For

COMPUTE!

Robert Lock, Editor/Publisher
We are always seeking good material for publication

in COMPUTE!. I cannot overstress our interest in

material for the beginner; in short (e.g. 1 page or so)

programming hints; in material that crosses

"machine boundaries". We present a mix of long ar

ticles and short ones. Length is not a criteria of suc

cess. Frequently our most favored articles have been

simple, provocative programs.

Remember The Beginner

Every time an issue of COMPUTE! goes out, there

are new readers, with new machines, trying to get

started with documentation that may or may not

meet their needs. That's one of the reasons we stress

good solid introductory material. Many of our

readers are interested in simple programming

assistance and support. Many are interested in useful

programs that allow them to get more practical use

from their machines.

Guidelines for Potential Authors

Take a look at The Readers Feedback column this

time. It's devoted to reader comments on content.

Then sit down and write up a brief article describing

that program you've been using at home for six

months that you think nobody else would be in

terested in. You might be surprised.

Submitting Articles To COMPUTE!

Manuscripts should be double spaced, typed with

both upper and lower case (please!). Program listings

should be provided in printer output form as well as

machine readable form. If you don't have a printer,

that shouldn't stop you from submitting an article.

I'm sure your local store or a friend would be more

than happy to let you run off a listing for COM

PUTE! If that isn't feasible, send it anyway. Many

excellent articles don't even contain programs.

Address your articles to:

The Editor

COMPUTE! Magazine

P.O. Box 54O6

Greensboro, NC 274O3 USA

The Follow-Up

We pay for accepted articles based on their number

of pages in the magazine. You'll receive payment

after the article appears. Thanks to you all for

writing for COMPUTE! ^

HiUNYIN'GTCN

CC/HIPILTING
PROGRAMS LISTED BELOW ARE ON

Memore* Disks 'Special 11. J-15-fli i Ten lor

Appie Gafoxian
EPYX (Automated Smuiaixmsi SPECIAL -

Wr.iieshey :as\ Ryn MotIoc RigeiaiHh'ee
Gaia«y Wars

Super Scnpt

Interactive F>ct:on

A i en Lander
Sorcerer Doom Casein
Hyper Heaa-Qn

Galactic Empire

Gaiact'C Trace'

Ga'actiC Revolution
Gotten Mountain

Tank Command
DB Master

Muffler

Wy Base

Ansictles Apple

Micro Memo
The Dala Factory

Mission Asteroid

Vinyl holders lor 20 disks in

beaulitul deluie padded

SkyOomoers II
Apple-Doc
Programmers Utility

DOS Tool Kit
Microsoft Adventure
O'ympic Decathlon

Corrpu-Matn Arithmetic

Apple Ptot

52-1 95 ,

SS9 95,

SU95,

S2J 95 i
520 00 i

S24 95,

S2J 95 i

Mi 95 i

S2J 95 i
519 95,

S1J95.

Sl995i

524 95 .

53-199.

539 95 ,

5150 00.

S19 95,

■n.ts

ST..J*
S11.M

111.**

S>T.**

fa 1.3a

iJi.lo

in. ao
jn.io

tl«.*S

Sia.4*

i tit.00

Time Traveler

SworOolZedek
All Time Super Star Baseoal

CRAE2 0

MCAT2 0
The Tartunan

Tl PROGRAMMER- He*icec.mai/Octal Calculator
Retail 565 00

MP1 BBG Printer

The Prisoner .

The WuarOfi The Princess
Compu-Spell

Computer Ambush

Computer Bismark

Computer Napoieonics

Computer Quarterback
Fligw Simulator tdisk)

Slar Cruiser

Space AiBurn

Oayssey

Botn Barrels

529 95

S49 95,

575 00,

52-195,

Sl'195 i

S2J95.

Si9 95i
S2*95i

529 95 no.

532 95 no.

533 95 no.

S59 95 no.

S59 95 no.

£59 95 no.

S3*.**

J3J.**

S ta4.se

Si i.**
SIT.**

sai.*«

Sis.o*

si».o*

;.3».oi

'.**.«>

S.V.fl

Ml 11

■.,11.99

$11.1*

tsa.v*

tll.M

tif.se

J10.M

US. SO

Modifiable Database

Micro League Baseoan
Sargon II

Program Line Editor

Retro Ball

Space Eggs

Mystery House m French

Z-80 Soheard wuhCP'M

VideiSOCol Board
EZ Draw

Head On

3D Super Graphics
Compu-Math lor II

HI-RES Cribbage
Phartom Five

Star Gazer s Guide

Lords ot Karma

Tjwala sLasl Reaoubt
Apple PIE & Formatter Reg S129 95i
Apple World

ABM (Muse)

Oata PloMMuse.)

Computer Conflict

Computer Air Combat
Terrcnsi

Tt^e emtjie of Apshai
Super-Teil II
Magi; Winctow

CCA Dala Managemem

VISICALC

Acant Fortune telling

HornDlescope
Gomo*u icass )

Reversal

16KNEC Memory

Savage Island Adv (cass )

Baker s Trilogy

Crosswords

Micrcgammon II

Pen soft
Dogfight

■UOG Graphics
450G GrapMics

Cyber Strike

HIRESFooteaiiiOn.Linel
Fastcammon

The Voice
He'ii.'e Warner

Beneaih Ape e Manor

A^ro Apple

ANDROMEDA t6KRAM Eioansion Board tOr App-e tt
RelailisSi9S-0urpr.ee

NEC 12 Green BiacV
Centronics 730 Primer
Cention.es 737 Primer
ABT Pab tor Apple
ROM ■ h litter

ul ViceoCard

Send lor TRS-BO. PET and ATARI Catalog I

53195,

WO 00 i
S29 95i

S2J 95 no*

539 95 no*

540 00 no*

S3J 95 no»

529 95 mm

530 00 to.

520 00™

529 95 now

Spec i

S59 95 no*
524 95 w.

559 95 now
539 95 no.

553 95 no.

525 95 now

S99 95

S99 95

S1500

Sl500

$10.t*

S».*f
(Mea

$3I.«9

SIS.49

flS.3*

S1*.**

tlS.4*

$31.4«

in.**

>is.*«

S31.9*

tis.as

tn.vs

S11V.V1

Si4 95

524 95

S .-

51995

S29 95
525 95

$3.1 95

53-1 95

539 95

539 95

529 35

;. ..

520 CO

53-1 95

5995.

Si25.

S200 1

s«*.«»
Sia.TO

SIS.**

sis!**
Sas.v*
ii'.n

Sl*.*«
S3*.**

SI* 99

$11.10

S1S.4S

5 IT.AS
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Writing For 
COMPUTE! 
Robert Lock, Editor/Publ isher 

COMPUTEI 

We are always seekin g good material for publication 
in COMPUTE!. I cannot overstress our interest in 
material for the beginner; in short (e.g. 1 page or so) 
programming hints ; in material that crosses 
"machine boundaries" . We present a mix of long ar
ticles and short ones . Length is not a criteria of suc
cess. Frequentl y our most favored articles have been 
simple, provocative programs. 

Remember The Beginner 
Every time an issue of COMPUTE! goes out , there 
are new readers, with new machines , trying to get 
started with documentation that mayor may not 
meet their needs. That 's onc of the reasons we stress 
good solid introductory material. Many of our 
rcacers are interested in simple programming 
assistance and support. Man y are interested in useful 
programs that allow them to get more practical use 
from their machines. 

Guidelines for Potential Authors 
T ake a look at The Readers Feedback column this 
time . It 's devoted to reader comment s on content. 
T hen sit down and write up a brief a rticle describing 
that program you 'ye been using at home for six 
months that you think nobody else would be in
terested in . You might be surprised . 

SubmlHlng Articles To COMPUTE! 
Manuscripts should be double spaced , typed with 
both upper and lower case (please !). Program listings 
should be provided in printer output form as well as 
machine readable form . If you don ' t have a printer , 
that shouldn ' t stop you from submitling an article. 
I'm sure your local store or a friend would be more 
than happy to let you run off a listing for COM
PUTE! If that isn ' t feasible, send it anyway. M any 
excellent articles don't even contain programs. 

Address your articles to: 

The Editor 
COMPUTE! Magazine 
P.O. Box 5406 
Greensboro, HC 27403 USA 

The Follow-Up 
We pay for accepted a rticles based on their number 
of pages in the magazine. You ' ll receive payment 
a ft er the article appears. T hanks to you all for 
writing for COMPUTE! Cl 

March, 1981. Issue 10 . 
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Big Savings On Atari & PET!
No Risk - No Deposit On Phone

Orders - Shipped Same Day You

Call0-CO. D. or Credit Card

(800) 233-8950

On all in stock units

Please Call Between 11AM & 6PM
(Eastern Standard Time)

Atari®

800™16K

Personal

Computer

List $1080

only $744

Atari® Peripherals:

400 8K S389
400 16K 449

410 Recorder 62

815 Disk 1199

810Disk 489

822 Printer 359

825 Printer 779

830 Modem 159

850 Interface Module 179

Atari® Accessories

CX852 8K RAM S 94

CX853RAM 149
CX70 Light Pen 64

CX30 Paddle 18

CX4O Joystick 18
CX8100 Blank Diskettes (5/box) 22

3B3-S3SS33&

ATARIAtari® Software

Entertainment:

CXL4004 Basketball S 30

CX4105 Blackjack 13

CXL4009 Chess 30

CXL4O11 Star Raiders" 45

CX4111 Space I nvaders 18

CXL4006 Super Breakout" 30

CXL4010 3-D Tic-Tac-Toe 30

CXL4005 Video Easel" 30

Personal Interest & Developement

CXL4104 Mailing List S 17

CX4107 Biorhythm 13

CXL4007 Music Composer 45

CX4110Typing 20

CX4101 An Invitation to

Programming 17
Information & Communication:

CXL4015 TeleLink~ 20

Programming Languages:

CXL4003 Assembler Editor 46

CXL4002BASICComputing Language . 46

Program Cassettes:

CX4121 Energy Czar $13

CX4108 Hangman 13

CX4102 Kindgon 13

CX41 12 States S Capitals 13

CX4114 European Countries &

Capitals 13

Education: (Talk & Teach Courseware)

CXL4001 Education System

Master $21
CX600! U.S. History 23

CX6002 U.S. Government 23
CX6003 Supervisory Skills 23

CX6004 World History (Western) 23

CX6005 Basic Sociology 23

CX6006 Counseling Proceedures — 23

CX6007 Principles of Accounting 23

CX6008 Physics 23

CX6009 Great Classics 23

CX6010 Business

Communications 23

CX6011 Basic Psychology 23

CX6012 Effective Writing 23

CX6014 Principles of Economics 23

CX6015 Spelling 23

CX6016 Basic Electricity 23

CX6017 Basic Algebra 23

Professional Applications:

CX8102 Calculator $ 23

CX4109 Graph It 17

CX4103 Statistics 17

Investment Analysis:

CX8106 Bond Analysis $ 20

CX8107 Stock Analysis 20

CX8101 Stock Charting 20

commodore

Commodore Computers:

4032 N S1090

4032 B 1090

8032 1499

Commodore Peripherals:

CBM 2022 Printer 675

CBM 4040 Dual Drive Floppy Disk ... 1090

CBM 8050 Dual Drive Floppy Disk ... 1420

CBM C2N Cassette Drive 87

Cables:

PET to IEEE Cable 37

IEEE to IEEE Cable 46

NEW-VIC-20 $299

Software

Professional Software Inc.

WordPro 3 {40 col.) $186

WordPro 4 (80 col.) 279

WordPro 4 Plus (80 col.) 339

Personal Software, Inc.

Visicalc - Apple S122
Atari 163

PET 163

Microtek- for Atari

16KRAM $ 99.95

32KRAM 189.95

NEW-

Commodore Tax Package S399

Disks

Sycom Disks

5IV Soft Sector - Single Density

Box of 10 S29

Maxell Disks

5W Floppy- MD1, Single Density

Box of 10 $34

MD 2, Double Density

Box of 10 44

Printers

OkidataSO 629
Trendcom 200 48£

Epson 539

NEW-

Commodore Tally 8024 $1679

To Order:

Phone orders invited (800 number is (or order desk only). Or send check or money order.

Equipment Shipped UPS collect. Pennsylvania residents add 6% sales tax. Add 3% for
Visa or MC. Equipment is subject to price change and availability without notice.

Computer Mail Order

501 E. Third St.

Williamsport, PA 17701

(717) 323-7921
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The 65O2 Resource Magazine

TEI PET-ATARI-APPLE
OSI-KIM»SYM«AIM

My computer It:

D PET D APPLE D ATARI D OS1

D KIM D SYM □ AIM C OTHER

G Don't yet have one...

During the next year I expect to buy:

D computer G printer

D disk drive D other peripherals

□ Please enter my 1 year (12 issue) subscription to COMPUTE!

□ New subscription □ Renewal subscription

DS2OOOUS subscription

□ S25.OO Canada and international surface mail: Payment in US funds, drawn

en U S bonk or money order

D Bill me (U.S. only). Sl.OO billing fee,

Name, Address:

Charge my: □ Visa □ MC

Number Expires.

3 4 5 6 7 6 9 10 11 12

The Editor's Feedback:

My computer Is:

D PET D APPLE □ ATARI D OSI

D KIM D SYM D AIM □ OTHER

D Don't yet have one...

During the next year I expect to buy:

D computer G printer

□ disk drive G other peripherals

Content:

Best Article This Issue (page *, title)

Other suggestions

ii i;

The 65O2 Resource Magazine

C PET-ATARfAPPLE

Vv OSI«K1M*SYM*AIM

My computer Is:

□ PET Q APPLE G ATARI □ OSI

G KIM a SYM D AIM □ OTHER

a Don't yet have one...

During the next year I expect to buy:

G computer □ printer

G disk drive □ other peripherals

D Please enter my 1 year (12 issue) subscription to COMPUTE!
D New subscription □ Renewal subscription

DS2OOO US. subscription
D S25 OO Canada and international surface mail- Poyment in U.S. funds, drawn

on U.S bank or money order.

D Bill me (U.S. only) Sl.OO billing fee

Name, Address: ■

Charge my: Q Visa G MC

Number . Expires,

3 & 5 6 7 8 <? 1O 11 12

The 6502 Resource Magazine 

COMPUTE' PET-ATARI-APPLE 
. OSI - KIM-SYM-AlM 

My computer II: 
o PET 0 APPLE 0 051 
o KIM O SYM 

o AURI 
O AIM o OTHER ___ _ _ 

o Donlt yet have one ... 
During the next year I expect to buy: 
o computer 0 printer 
o dllk drive 0 other peripheral. 

o Please enter my 1 year (12 issue) subscription to COMPUTE! 
o New subscription 0 Renewal subscription 
052000 US subscription 
o 52500 Conodo ond Internationa l surtoce mOIl, Poyment In U S funds. drown 

on U S bonk or money order 
o Sill me (U S only) 5100 billing fee 

Name, Address: 

Charge my: 0 Visa o MC 
Num~ ________________________ _ Expires _______ I _______ 1 
3 4 5678 9 101112 

The Editor's Feedback: 
My computer II: 
o PET 0 APPLE 0 051 
O KIM O SYM 

o ATARI 
O AIM o OTHER ____ _ 

o Don't yet have one ... 
Dunng the next year I expect to buy: 
o computer o printer 
o dllk drive o other peripherals 

Content: 
Best Art icle This Issue (poge # . tit le ) 

Other suggestions 

J 4 5 6 7 8 9 10 11 12 

The 6502 Resource Magazine 

COMPUTE' PET-ATARI-APPLE 
. osr -KIM- SYM- AIM 

My computer II : 
o PET 0 APPLE 0 051 
o KIM O SYM 

o ATARI 
O AIM o OTHER ____ _ 

o Donlt yet have on •... 
During the next year I expect to buy: 
o computer 0 prlnt.r 
o dllk drive 0 other peripherals 

o Please enter my 1 year (12 issue) subscription to COMPUTE! 
o New subscription 0 Renewal subscription 
OS20 00 US subscrliJtlOn 
o S2500 Conodo ond Internotrono l surtaoe mOil Poyment rn US. funds. drown 

on US bonk or money order 
o Bill me (U S only) Sloo blllrng fee 

Name, Address: 

Charge my: 0 Visa 
Number ________________________ _ 

o MC 
Expires _______ I _______ 1 

3456789 lO11 t2 
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IFYOU CAN
A MINUTE,

WE CAN S/yE
YOU *iIII
With the Storwriter™ Daisy

Wheel 25 cps printer from C. Itoh.
A business letter, written on a 45 cps

word-processing printer, might take

about two minutes to print.
With the Starwriter, it might take

closer to three.

The typical 45 cps printer retails for

about $3,000.

But the Starwriter 25 retails for about

$1,895—thus saving you about 51,000.
And therein lies the biggest difference

between the Starwriter 25 and the more

expensive, daisy wheel printers.

The Starwriter 25 comes complete

and ready-to-use, requiring no changes
in hardware or software. It uses indus
try-standard ribbon cartridges, and it's
"plug-in" compatible to interface with a

wide variety of systems, to help lower
system-integration costs.

Using a 96-character wheel, it
produces excellent letter-quality print

ing on three sharp copies with up to 163
columns, and offers the most precise
character-placement available, for out

standing print performance.

Gltoh's warranty;

3 months on parts and labor, sup

ported by one of the best service organi

zations in the industry.

'1000OFF
Leading Edge Products, Inc.,

225 Turnpike Street,

Canton, Massachusetts 02021

Dear Leading Edge:
I'd like to know more about the Starwriter, and
how spending ;i minute can save me a grand.
Please send me the name of my nearest dealer.

Name

Title

Company.

Street

State .Zip.

Phone: Area Code

Number

LEADING
EDGE.

Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021

Dealer inquiries invited. For immediate delivery from the Leading Edge Inventory Bank™ call toll free 1-800-343-6833

In Massachusetts, call collect (617) 828-8150. Telex 951-624

IF YOU CAN 
A MINUTE, 
CAN SAVE 

YOU$~,OOO. 
WIth the Starwriter™ Daisy 

Wheel 25 cps printer fram C.ltah. 
A business letter, written on a 45 cps 

word-processing printer, might take 
about two minutes to print. 

With the Starwriter, it might take 
closer to three. 

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

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

And therein lies the bigges t difference 
between the Starwrite r 25 and the more 
expensive, daisy wheel printers. 

The Stanvriter 25 comes complete 
and ready-to-use, requiring no changes 
in hardware or software . It uses indus
try-standard ribbon cartridges, and it's 
"plug-in" compatible to inte rface with a 

wide variety of systems, to help lower 
system-integration costs . 

Using a 96-character wheel, it 
produces excellent le tter-quality print
ing on three sharp copies with up to 163 
columns, and offers the most precise 
character-placement available, for out
standing print performance. 

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

ported by one of the best service organi
zations in the industry. 

i S~,oOOOFF 
I Leading Edge Products, Inc., 
I 225 Tumplke Street, 
I Canton, Massachusetts 02021 
I DC<lr LC(lding Edge: 
I I' d like to know more aboullhc Starwriter, and 
I how spcndins,: a minute C,IIl 5,IVC me a grand. 
I Please send me the name of my nearest dealer. 

I Namc ___________ _ 

I Titlc ____________ _ 
I Cornpany __________ _ 

I 5" cct ___ ________ _ 
I State Zip. ___ _ 

: Phone: Area Code ________ _ 
Number _ ___ ______ _ 1 __ - __ _ __________ _ 

LEADING 
EDGE. 

Leading Edge Products, Inc . . 225 Turnpike Slreet, Ctmlon, Massachusett s 02021 
Dealer inquiries in vi led. For immediate delivery from the Leading Edge Inventory Bank"" call toll free 1-800-343-6833 

In Massachusetts. call collect (617) 828·8150. Telex 951·624 



The Great
American Solution

Machine.
Meet Commodore. The busi

ness computer that's providing

solutions for more than 100,000

people all over the world. Built
by one of the pioneers in office
machines. With a reputation for

quality that can only come from

vertical integration of the total

manufacturing process. Commo
dore builds, not assembles.

Compare Commodore's word
and data processing capabilities
with computers costing twice or

even three times as much. You'll

see why so many small busi

nesses are turning to Commodore

for solutions to problems as var
ied as these:

□ A car leasing company's cus
tomers were terminating too early

for account profitability. Solu

tion: A 16K Commodore. It

analyzes cash flow on over 1200

accounts, identifies those for

early penalties, and even writes
up lease contracts. Commodore

paid for itself within weeks.

D A law firm needed a high

quality, easy-to-use, affordable
word processing system.

Solution: Commodore plus

its WordPro software pack

age. At a $6,000 savings.

D A gasoline retailer needed to
inventory, order and set prices;
determine Federal and state

income taxes; and comply with

Federal pricing and allocation

regulations. All done daily,
weekly, monthly and yearly.

Solution: Commodore. It keeps
his business on track—and Uncle
Sam off his back.

□ A paint and wallpaper store

had to inventory over 600 expen
sive wallpaper lines for

profitability, monitor distributor
sales, set and track salesmen's
goals, and help the customer

select the right size, pattern and
quantity. Solution: Two 32K

Commodore com

puters, floppy

disk and

printer.

Commodore
does it all —

and account

ing, too.

In applica

tions like

these,

commodore

and many more, Commodore

solves the problems that stand in
the way of increased profitability.
Commodore can provide the solu
tion in your Great American bus
iness, too. Find out more by call
ing or writing any of Commo

dore's District Sales Offices.
COSTA MESA, CA 2955 N. Air
way Avenue 92626. (714) 979-6307.

SANTA CLARA, CA3330 Scott
Boulevard 95051. (408) 727-1130

DECATUR, GA 5360 Snapfinger
Woods Drive 30035. (404) 987-3311
BENSENVILLE, IL 790 Maple
Lane 60106. (312) 595-5990.
NORRISTOWN, PA

950 Rittenhouse Road 19401.
(215) 666-7950.

DALLAS, TX 4350 Beltwood
Parkway South 75234.
(214) 387-0006.

Commodore Business Machines,

Inc., Computer Sales Division,
Valley Forge Corporate Center.
950 Ritten

house Road,
Norristown,

PA 19401.

The Great 
American Solution 

Machine. 
Meet Commodore. The busi

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

Compare Commodore'S word 
and data processing capabilities 
with computers costing twice or 
even three times as much. You'll 
see why so many small busi
nesses are turning to Commodore 
for solutions to problems as var
ied as these: 
o A car leasing company's cus
tomers were terminating too early 
for account profitability. Solu
tion: A 16K Commodore . It 
analyzes cash flow on over UOO 
accounts, identifies those for 
early penalties, and even writes 
up lease contracts. Commodore 
paid for itself within weeks. 
o A law firm needed a high 
quality, easy-to-use, affordable 
word processing system. 
Solution: Commodore plus 
its WordPro software pack-
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age. At a $6,000 savings. 
o A gasoline retailer needed to 
inventory, order and set prices; 
determine Federal and state 
income taxes; and comply with 
Federal pricing and allocation 
regulations. All done daily, 
weekly, monthly and yearly. 
Solution: Commodore . It keeps 
his business on track-and Uncle 
Sam off his back. 
o A paint and wallpaper store 
had to inventory over 600 expen
sive wallpaper lines for 
profitability, monitor distributor 
sales, set and track saJesmen's 
goals, and help the customer 
select the right size, pattern and 
quantity. Solution: Two 32K 

Commodore com-
puters, floppy 

disk and 
printer. 
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does it all 

and account
ing, too. 
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tions like 

these, 

and many more, Commodore 
solves the problems that stand in 
the way of increased p rofitability. 
Commodore can prOVIde the solu
tion in your Great American bus
iness, too. Find out more by call
ing or writing any of Commo
dore's District Sales Offices . 
COSTA MESA, CA 2955 N. Air
way Avenue 92626. (714) 979-6307. 
SANTA CLARA, CA 3330 Scott 
Boulevard 95051. (408) 727-1130. 
DECATUR, GA 5360 Snapfinger 
Woods Drive 30035. (404) 987-3311. 
BENSENVILLE, IL 790 Maple 
Lane 60106. (3U) 595-5990. 
NORRISTOWN, PA 
950 Rittenhouse Road 19401. 
(215) 666-7950. 
DALLAS, TX 4350 Beltwood 
Parkway South 75234. 
(214) 387-0006. 
Commodore Business Machines, 
Inc., Computer Sales Division, 
Valley Forge Corporate Center. 
950 Ritten
house Road, 
Norristown , 
PA 19401. 
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