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can become very costly. The next type is the dot

matrix printer. These are more expensive to buy

than thermal printers, but since they use regular

paper they may be more economical in the long

run. Dot matrix printers are widely used and are

the best choice for most classroom word processing

applications. Their main disadvantage is they tend

to be noisy. The third type is typewriter-quality

printers. These produce the nicest print, but are

much more expensive. When checking into printers,

be sure to check the cost of the interface you will

need to attach the printer to your computer.

One worry is that children have to learn to

type in order to use word processing programs.

We have found that with just a little practice most

children prefer typing to writing with a pen or

pencil. Also, several programs, such as Typing Tutor

by Microsoft, are available to help master typing.

We do not have the space here to mention all

the relevant projects, ideas and products. (Fortu

nately, we do allOur writing on a word processor,
so that when we realized we had written too much,

it was easy to edit and reorganize this article to fit

our space.) We have covered just a few oi the many

possible uses of word processing programs in

education. We hope to hear from you about other

innovative projects and ideas. ©
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This practical book gives

you a good overview of the

operating system, an idea of

what it will be like to use It,

and what it can do for you.

ISBN 0-918398-32-O $ 15.95
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Jerry Willis and

William Dantey', Jr.
This is a book about
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Microsoft BASIC
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BASIC? This book starts with

the simplest and most
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and progresses on with

examples that actually run.

ISBM 0-918398-23-1 $ 13.95
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selling programming book
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style of the old edition. It

provides more annotations,
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ISBN 0-918398-57-6 $ 12.95
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Friends Of The

Turtle

Figure 3. Figure 4.

David D. Thornburg

Los Altos, CA

GR: DROH 40 GR: TURN

Figure 5. Figure 6.

FRIENDS OF THE TURTLE

Procedures And Pathways

All turtle languages incorporate at least two basic

commands - one to move the turtle forward and

another to make it turn. In Atari PILOT, for ex

ample, one can have the turtle draw a 40 unit

square by entering the commands:

GR: DRAW 50

GR: TURN 90

GR: DRAW 40

GR: TURN 90

GR: DRAW 50

GR: TURN 90

GR: DRAW 40

GR: TURN 90

GR: DRAM 4© GR: TURN

Figure 7. Figure 8.

Figure 1. Figure 2.

A
GR: DRAM 40 GR TURN 30

GR: DRAM 46 GR: TURN 30

If you want lots of these squares, most turtle

environments will let you create a procedure which

can be used anytime you want to draw this figure.

In our case {using Atari PILOT), the procedure

starts with a name (for example, *SQUARE). Next,

the commands shown above are entered, and

finally the end command is entered. In PILOT this

last command is simply E:.

Once a procedure is defined, it can be used to

create copies of squares at any screen location,
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COLLEGE BOARD SAT* PREP SERIES
TRS-80, APPLE, PET, OSI, ATARI, CP/M, PDP-11

Each program confronts the user with a virtually limitless series of questions and answers. Each is based on past
exams and presents material on the same level of difficulty and in the same form used in the S.A.T. Scoring is

provided in accordance with the formula used by College Boards.

S.A.T., P.S.A.T., N.M.S.Q.T. — Educator Edition set includes 25 programs covering Vocabulary, Word Relationships,
Reading Comprehension, Sentence Completion, and Mathematics. Independent tests of S.A.T. series performance

show a mean total increase of 70 points in students' scores. Price $229.95

GRADUATE RECORD EXAM Series — Educator Edition includes 28 programs covering Vocabulary, Word Relation
ships, Reading Comprehension, Sentence Completion, Mathematics, Analytical Reasoning and Logical Diagrams.

F 5 Price $289.95

COMPETENCY PROFICIENCY EXAM PREP SERIES

This comprehensive set of programs consists of simulated exam modules, a thorough diagnostic package, and a
complete set of instructional programs. It is designed to teach concepts and operations, provide drill and practice and
assess achievement levels through pre and post testing. The Competency Exam Preparation Series provides a struc

tured, sequential, curriculum encompassing mathematical, reading and writing instruction.

This program is designed for individual student use or use in a classroom setting. Programs provide optional printer
capability covering worksheet generation and performance monitoring. C.E.P.S. are available in three software formats.

Spec/a/ editions available for California Proficiency Assessment Test and New York Regents Competency Tests. Call

for Prices.

M.I.T. Logo for Apple $179.95
Odyssey In Time

This spectacular adventure game adds a

new dimension of excitement and complex

ity to Time Traveler.

Odyssey In Time includes all the chal

lenges of Time Traveler plus 10 additional

eras. Each game is different and may be in

terrupted and saved at any point for later

play. 539.95

Time Traveler
The best of the adventure games. Confronts

the player with complex decision situations

and the demand for real time action. Using

the Time Machine, players face a challeng

ing series of historical environments. To

succeed you must build alliances and

struggle with the ruling power. Each game

is unique. $24.95

(Includes Alice In Logoland)

Isaac Newton +
Perhaps the most fascinating and valuable

educational game ever devised - ISAAC

NEWTON challenges the players (1-4) to

assemble evidence and discern the under

lying "Laws of Nature" that have produced

this evidence. ISAAC NEWTON is an induc

tive game that allows players to intervene

actively by proposing experiments to deter

mine if new data conform to the "Laws of

Nature" in question. Players may set the

level of difficulty from simple to fiendishly

complex.

F.G. Newton
Full Graphics Newton. This

version of Isaac Newton pre

sents all data In graphic form.

Because data Is graphic rather

than symbolic, this game is

suitable for very young child

ren. Players may select diffi

culty levels challenging to the

most skilled adults.

$49.95

&MICRO-DEUTSCH&
Micro-Deutsch set includes 24 grammar les

sons, covering all material of an introductory

German course. Four test units also included.

Grammar lessons use substitution transformation

drills, item ordering, translations and verb drills.

Drill vocabulary based on frequency lists. Suit

able for use with any high school or college text

book. Extensively field tested at SUNY Stony

Brook. Available for Apple II and PET/CBM. (PET version
includes a special foreign language character chip.) Also

available soon: MICRO-FRANCAIS, M1CH0-ESPAN0L.

MICRO-IVRIT, MICRO-YIDDISH, MICRO-CHINESE, MICRO-

JAPANESE. $179.95

-fr NEWft
^Pythagoras and The Dragons
Mathematics in a fantasy game context. Based

on The Sword of Zedek, Pythagoras and The
Dragon introduces Pythagoras as a mentor to

the player. When called on for aid, Pythagoras

poses math questions, and depending on the

speed and accuracy of the player response, con

fers secret information. With Pythagoras as an

ally, the quest to overthrow Ra, The Master of

Evil, assumes a new dimension of complexity.

Depending on the level chosen, problems range

from arithmetic through plane geometry.

32K $39.95

Free Bonus with purchase of $300.00 or more: Applesoft Tutor Series

Krell Software Corp. has no official ties with the

College Entrance Examination Board or the

Educational Testing Service. Krell is, however, a

supplier o/products to the E. T.S.

PROGRAMS AVAILABLE FOR

TRS-80, APPLE II, PET & ATARI

N.Y.S. residents add sales lax.

All programs require 16K m TRS-80 programs require

LEVEL 1! BASIC • APPLE programs require Apple

soft BASIC
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orientation, or color you may desire. In our case,

one simply uses the procedure with the use com

mand; e.g., U: *SQUARE. In this manner, proce

dures let you extend the number of things the

turtle can "understand". To see how handy this is,

look at the following program which draws several

squares:

GR: PEN YELLOW

GR: GOTO -30,0

U: *SQUARE

GR: PEN BLUE

GR: TURN 30

U: *SQUARE

GR: GOTO 20,30

GR: TURN 40

U: *SQUARE

GR: PEN RED

GR: TURN 70

U: *SQUARE

Figure 9.

can make steady progress from the outline to the

final program without having to deal with massive

numbers of statements at a time. I tend to keep

procedures short and sweet-and to use lots

of them.

The next topic for this month is the idea of a

closed pathway. Closed turtle paths have some

interesting properties. If you look at the figures

shown above for the square, you might think that

we were done when we drew the fourth side (Figure

7). If you think about it some more, you will see

that the turtle is back at the place where it started,

but that it hasn't returned to its original orientation.

Closed turtle pathways have the property that the

turtle returns to its original location and orientation

at the end of the trip. This is a very important

point to remember.

Nowr that we have defined a pathway, let's look

at a simple way to create some special closed paths

in Atari PILOT. One type of closed path creates

geometric shapes called regular polygons. A regular

polygon is a closed figure which is made from

equal length sides and equal turning angles. While

we could repeat our DRAW and TURN commands

for each side and angle, this would make our proce

dures very long and tedious to type out. Fortun

ately, Atari PILOT allows some shorthand to make

this task easier. For example, the command:

GR: 4(DRAW 30; TURN 90)

will draw a square on the display screen. The

command says, in effect, "Repeat, four times, the

commands DRAW 30 and TURN 90".

Using this shorthand, we can create several

polygons to study.

GR: 4(DRAW 30; TURN 90)

GR: 5(DRAW 30; TURN 72)

GR: 6(DRAW 30; TURN 60)

Figure 10.

While this isn't a particularly pretty picture, it

does illustrate how to use procedures to save a lot

of typing! Procedures also make programs easier

to read.

An even greater value of procedures is the

freedom they give you while you are writing a

program. As you think about what you want your

program to do, you can write the program in outline

form, with procedure names being used for those

activities you haven't fully defined. Next, you can

create each procedure and test it out independently

of the others to make sure it works. In this way you

GR
GR

GR

4CDRAH

5 CDRAW
6CDRAM

3O;TURN
36;TURN

58:TURN
723
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we were done when we drew the fourth side (Figure 
7). If yo u think about it some more, you will see 
that the wrtle is back at the place where it sta rted, 
but that it hasn't returned to its original orientation. 
Closed turtle pathways have the p rope rty that the 
wrtle returns to its original loca tion and orientation 
at the end of the trip . This is a ve ry important 
point to remember. 

Now that we have defined a pathway, let's look 
at a simple way to create some special closed paths 
in Ata ri PILOT. O ne type o f closed path creates 
geometric shapes called regular polygons. A regular 
polygon is a closed figure which is made from 
equal length sides and equal turning angles. While 
we could repeat o ur DRAW and TU R commands 
for each side and angle, this would make ou r proce· 
dures ve ry long and tedious to type out. Fortun· 
atel y, Atari PILOT allows some shorthand to make 
this task easier. For example, the command : 

GR: 4(DRA W 30; TURN 90) 

will draw a squa re on the display sc reen. T he 
command says, in effect, "Repeat, four times , the 
commands DRAW 30 and TURN 90". 

Using this shorthand , we can create several 
polygons to stud y. 

GR: 4(DRA W 30; TURN 90) 
GR: 5(DRA W 30; TURN 72) 
GR: 6(DRA W 30; TURN 60) 

Figure 10. 

...-.-"-.-... -- --......... ..I"" ,,_. 
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GR .(DR~H 30;TURN ~O) 
GR S(DRAW 30;TURN 7Z) 
GR 6(DRAW ~O;TURN 60) 
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We have created three closed paths — a square, a

pentagon, and a hexagon. If you look, at the com

mands which created these figures, you will notice

that the only thing that changed was the number of

sides and angles, and the amount that was turned

each time. If you are really on your toes, you might

have noticed that the total amount turned for each

figure was the same: 4x90 = 360, 5x72 = 360, and

6x60 = 360. The total amount of turning for simple

closed paths is 360 degrees, regardless of the

number of sides on the polygon. This is called the

Turtle Total Trip Theorem, and it is a beautiful

unifying concept that makes turtle geometry quite

valuable.

If you would like some challenges until next

time, think about these two problems.

1. Can you use the Turtle Total Trip Theorem

to help you make a figure which looks like a

circle?

2. Look at the picture which results from this

command:

GR 5(DRAW 50; TURN 144)

Figure 11.

How much total turning did this figure require?

Why?

Until next time, keep those turtles moving,

and send me ideas, pictures, programs, and any

thing else you want to share with your fellow

members. Friends of the Turtle chapters should be

started in your home town. Let me know what you

are doing.

Resource List

Turtle graphics is increasing in popularity both as

an educational and as an artistic tool. From time to

time, we will publish updates of books, languages,

and organizations which incorporate and/or de

scribe turtle geometry. As you look at this list, you

might find that I have left some important referen

ces out — please let me know what is missing! In the

meantime, here is a beginning list to get us started.

Books:

Mindstorms: Children, Computers, and Powerful Ideas by Seymour

Paperl (Basic Books, 1980).

Turtle Ceometry: The Computer as a Medium for Exploring Mathe

matics, by Harold Abelson and Andrea diSessa (MIT Press,

1981).

Computer Languages and Products:

Big Trak (programmable robot vehicle from Milton Bradley)

Atari PILOT {language cartridge for Atari 400 and 800 from

Atari)

77 LOGO (language cartridge for the TJ 99/4 and 99/4A from

Texas Instruments)

WSFN (language disk or tape for the Atari 400 and 800 from

Atari Program Exchange)

WSFN (language tape for the Commodore PET from Peninsula

School Computer Project, Peninsula Way, Menlo Park, CA

94025)

Organizations:

Young People's LOGO Association

1208 Hillsdale Drive

Richardson, TX 74081

Friends of the Turtle

P.O.Box 1317

Los Altos, CA 94022 Q

Mathematics, Basic Skills

Paper Exercises in Arithmetic

For use with

PET/CUM Computer & Printer

plus

Compatible Dish System

The Teacher's Aide

Computerprograms designedfor use by the classmom teacheras

a primary source of exercises in mathematics, basic skills.

Through simple question ami answer, ami with the use ofonly

one computer system, ateachermaysatisfyall individualized, in-

class and homework requirements for drill in arithmetic.

Students work directly upon exercise sheets. Difficulty level is

easily adjustable. Answers are always provided. _'.> programs

included, covering integers, decimals, fractions, percent and

much more.

On Disk $99-99

Algebra
Explicitly Produced Exercises in Algebra

Sixteen programs in linear and fractional equations, simulta

neous equations, quadratics, signed and complex number

arithmetic.

On Disk $99.99

(Arizona residentsplease add i"- sates tax.)

Please add S1.50farpostage and bundling.

T'Aide Software Company

P.O. Box 65

El Mirage, Arizona 85335

S.nnpt.- diskette, one pragma, eaeb group:

SI4 95 postpaid. Coil Deductible
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We have created three closed paths - a square, a 
pentagon, and a hexagon. I f you look at the com­
mands which created these figures, you will notice 
that the only thing that changed was the number of 
sides and angles, and the amOunt that was turned 
each time. If you are reall y on your toes, you might 
have noticed that the tota l amou nt turned for each 
figure was the same: 4x90 = 360, 5x72 = 360, and 
6x60 = 360. The LOtal amount of turning for simple 
closed paths is 360 degrees , regard less of the 
number of sides on the polygon. This is called the 
T urtle Total Trip T heorem, and it is a beautiful 
unifying concept that makes turtle geometry quite 
valuable. 

If you wou ld like some challenges until nex t 
time, think about these two problems. 

I. Can you use the Turtle Total Trip Theorem 
LO help you make a figure which looks like a 
circle? 
2. Look at the picture which results from this 
command : 
GR 5(DRA W 50; TURN 144) 

Figure II. 

How much LOtalturning did this fi gure require? 
Wh y? 

Until next time, keep those turtles moving, 
and send me ideas, pictures, programs , and an y­
thing else you want to share with your fellow 
members. Friends of the Tu rtle chapters should be 
started in your home town. Let me know what yo u 
are doing. 

Resource List 
Turtle graphics is increasing in popularity both as 
an ed ucational and as an artistic LOol. From time LO 
time, we will publish updates of books, languages, 
and organizations which incorporate and/or de­
scribe turtle geometry. As you look at this list, you 

might find that I have left some important re feren­
ces out - please let me know what is missing! [n the 
meantime, here is a beginning list LO get us sta rted. 
Books: 
M imJ,stonll.s: Children, Computers, ami Powerful /dtas by Seymour 
Papen (Basic Books. 1980). 
Turtlt Geometry: The Computer as a Medium for Exploring Mathe­
maticJ, by Harold Abelson and Andrea d iSessa (MIT Press, 
198 1). 

Computer Languages and Products: 
BigTrak (programmable robot vehicle from Milton Brad ley) 
Alari PILOT (language cartridge for Ata ri 400 and 800 from 
Ala r i) 
TI LOGO (language cartridge for the TI 99/4 and 99/4A from 
Texas Instrumellls) 
WSFN (language disk or tape for the ALari 400 and 800 from 
Alari Program Exchange) 
WSFN (language lape fo r the Commodore PET from Pe ninsula 
Schuol Compute r Projec t. Peninsula Way. Menlo Park. CA 
94025) 

Organizations: 
Yo ung People's LOGO Associat ion 
1208 H ilisdale Drive 
Richardson, TX 7408 1 

Friends of the T urtle 
1'.0. Box 13 17 
Los Ahos. CA 94022 

MlltbemRtU:s, BlISic Skills 

For USt' flIilb 

PET/ ClJ.\! COIl1/Juler & Prilllt'T 

/Jlus 
O m/IN/tiMe Disk SySlI!1II 

The TeRCber's Aide 
Com/JUler IJlTJgmms desigllt'ft lor liSt' bJ' liJe claS!>'/Twm leac/X'ras 
(I Pdmtll')' SfJUIT(' (if exercises ill maIJX'uullics, basic skills. 

n JITUlg,iJ sill1/J{(' ques/ioll (/1/(1 awu/ 'c!r, (l1U/ ll'ilb Ibe use (if onl)' 

II/It ' compulel' sysl em. aleacber /IIay sal;s!)' 1111 buli/'it/llalized. iu· 
c/tISS a lld bOllleU'OIk reqllirelllt'llls lor ,bill ill milblllelic. 

.'illl(/el/Is ll'ork dir{'('/~J ' II!JOII t'.\·I.'r(:is(' siJe('/s. Difficulty 11!1!t!1 ;s 

t'(/si~ I ' (lclju slalJle. AII.w 'ers are always pITJllideri. 13 plYlgmllls 

il/d/uled. cOl.'ef1l1g ;IIIt',ew"s, decimals. IraclitJlls. Ix'tl.·elll al/d 
IlIlICb IIUJf1.'. 

On Disk 599.99 

Algebril 
Explicitly Produced Exercises in Algebrll 

Six/t'('11 pmgral1ls ill linear alltllrllclklll(li eqlwtiwlS. s;1II1I1I11' 
IWrJlIS equaliol/s, ql/tldl'a l i cs. sigued mill complex 1Il11ll1)el' 

(IIil blll(!l ic 
On Disk 599.99 

(Ad':-'IIIII 1'<·.fit/l'II'.~ /1/1'l1 :>1' (/(ltl ·, 'I, .fllit':> (U.\'. ) 

1'/t'(I.f(' (ldd SI . :;O fo r /1f.:>III,I!,I' (II/(I /}mltllillg. 

T'AUle Softwllre Compllny 
P.O. Box 65 

El Mirllge, Arizonll 85335 
S.""pl .. ,/,,1.:,,"<,. 0"" p"'I'.,m . ... ub ~"'''P' 

$/~ 9' p''''p.,id. /,.""{ Ik""n;"'~ 
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Large Alphabet

For The VIC
Doug Ferguson

Elida OH

There are many exciting applications for the 64

programmable characters on the VIC-20. David

Malmberg's article in the first issue of Home and

Educational COMPUTING! explains fully how the

VIC can generate programmable characters merely

by changing the contents of memory location 36869,

and by redefining the 64 eight-pixel tall characters

beginning at 7168.

Another interesting memory location in the

VIC is nearby: 36867. Changing its contents creates

double-sized characters. By POKEing a 47 into

36867, the bottom border of the screen drops out

of sight and vertically-paired characters occupy

"stretched" screen locations. After clearing the

screen, type an ,4 and get c. Actually, the VIC's

first character is the "@" (screen POKE 0) which

yields a. Continue to type the alphabet and see how

the stacked letters follow a pattern. To return to

normal, POKE 36867,46 or hit the RESTORE and

RUN/STOP keys simultaneously.

I set about to combine these two ideas so that I

could get a large alphabet. I painstakingly re-

programmed the B to look like the top of a stretched

"A" and the C to look like its matching bottom half.

Continuing on for nearly two hours, I made it to

the "O" and gave up for the night.

Somehow, the clear light of day the next

morning directed me toward a much simpler ap

proach: if the characters already reside in ROM,

just read each eighth of a character twice into the

RAM space for programmable characters to pro

gram two letters at a time!

Clearly, only 32 such stretched characters can

be made since only 64 unstretched characters can

be readily programmed. The space key and all the

numerals fall in the wrong half of the 64, but all 26

letters of the alphabet can be stretched with the

following, surprisingly short, program:

10 POKE 56,28: REM RELOCATE END-OF-MEMORY

POINTER

20 CH = 32776: REM LOCATION OF ALPHABET

IN ROM

30 FORX= 7l84TO7600STEP2: REM ALPHABET

IN RAM

40 POKE X, PEEK(CH): POKE X+1, PEEK(CH):

REM STRETCH

50 CH =CH+1: NEXT X: REM LOOP

60 POKE 36879,25: REM NO MORE BORDER

70 POKE 36869,255: REM PROGRAMMABLE

CHARACTERS

80 POKE 36867,47: REM STRETCHED CHARACTERS

90 PRINT "(clear)ABCDEFGHIJKLMNOPQRSTUV

WXYZ": END

Lines 20 through 50 read the normal alphabet

(8x8 pixels) out of ROM and into RAM. Since

RAM is also wrhere a longer program will do its

work, line 10 tells the computer not to go beyond

7134 (28 times 256). Line 60 is for the purist who

notices the lack of a bottom border with the

"normal" screen.

Simple? Certainly. The biggest drawback is the

lack of numerals and spaces. In string variables

with spaces, e.g., A$="HELLO THERE", the

space can be replaced by the symbol for cursor-

right.

The applications of this large alphabet pro

gram are left to the reader. Although it is obvious

that any characters can be programmed for

stretching, only the alphabet (and a few insignificant

symbols) can be programmed in a way that an

exact keyboard-to-character correspondence can

be realized.

I would appreciate hearing from anyone who

can expand on this or who has a clever application.^

Discover how easy it is

for you to get useful

results from your VIC.

Understanding Your VIC Volume 1: Basic

programming uses a proven step-by-step approach

to teach programming. It costs $11.95

A cassette tape with two demonstration programs

from the book is available for S7.95. It will save you

typing time and eliminate typing errors.

VIC Software

Easy to use program for you to create new

characters for graphics or games. Cassette $9.95.

See your dealer or order direct

VISA/MC accepted

Money back guarantee

Please add $2 (S8 overseas)

for shipping and handling

TIS INC.

Total Information Services. Inc.

Box 921, Dept. H

Los Alamos, NM 87544

Deafer inquiries invited.
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Large Alphabet 
·ForTheVIC 
Doug Ferguson 
Elido.OH 

There are many exciting applications for the 64 
programmable cha racte rs on the V IC-20. David 
Malmberg's article in the first issue of Home a.lld 
Educational COtvIPUTlNG! explains full y how the 
VIC can gene rate programmable characters merely 
by changing the COlllents of memory location 36869, 
and by redefining the 64 eight-pixel tall characters 
beginning at 7 168. 

Another illle resting memory loca ti on in the 
VIC is nea rby: 36867. Changing its comellls creates 
double-sized cha racte rs. By POKEing a 47 in to 
36867, the bottom borde r of the screen drops out 
of sight and vertically- paired characte rs occupy 
"stretched" screen locations. After clearing the 
screen, type an A and get I!. Actuall y, the VIC's 
first cha racter is the "@" (screen POKE 0) which 
yields 'll:. COlllinue to type the alphabet and see how 
the stacked letters fo llow a pattern. To return to 
normal, POKE 36867,46 or hit the RESTORE and 
RUN/STOP keys simultaneously. 

I set about to combine these two ideas so that I 
could get a large alphabet. I painstakingly re­
programmed the B to look like the top of a stretched 
"A" and the C to look like its matching bOllom ha lf. 
Continuing on for nea rl ( two hours, I made illO 

the "0" and gave up for the night. 
So mehow, the clea r light of day the next 

morning directed me towa rd a much simpler ap­
proach: if the characters a lread y res ide in ROM , 
j ust read each eighth of a character twice in to the 
RAM space for programmable cha racters to pro­
gram two lette rs at a time! 

Clearl y, o nly 32 such stretched cha racters can 
be made since onl y 64 unstretched cha racters can 
be readil y programmed. The space key and all the 
nu merals fall in the wrong half of the 64, but all 26 
lellers of the alphabet can be stretched with the 
fo llowing , surprisingly short, program : 

10 POKE 56,28: REM RELOCATE END-OF-MEMORY 
POINTER 

20 CH=32776: REM LOCATION OF ALPHABET 
IN ROM 

30 FOR X=7184 TO 7600 STEP 2: REM ALPHABET 
IN RAM 

40 POKE x, PEEK(CH): POKE x + I , PEEK(CH): 
REM STRETCH 

50 CH=CH+ 1: NEXT X: REM LOOP 
60 POKE 36879,25: REM NO MORE BORDER 

70 POKE 36869,255: REM PROGRAMMABLE 
CHARACTERS 

80 POKE 36867,47: REM STRETCHED CHARACTERS 
90 PRINT "(c1ear)ABCDEFGHIjKLMNOPQRSTUV 

WXYZ": END 

Lines 20 th rough 50 read the normal alphabet 
(8x8 pixels) out of ROM and into RAM . Since 
RAM is also where a longer program will do its 
work , line 10 tells the computer nOt to go beyo nd 
7 134 (28 times 256). Line 60 is for the purist who 
notices the lack of a bottom border with the 
"normal" screen. 

Simple? Cenainly. T he biggest drawback is the 
lack of numerals and spaces . In stri ng va riables 
with spaces, e.g., A$ = "HELLO T H ERE", the 
space can be replaced by the symbol for cursor­
right. 

T he applications of this large alphabet pro­
gram are left to the reade r . Although it is obvious 
tha t any cha racters can be programmed fo r 
stretching, onl y the alphabet (and a few insignificant 
symbols) can be programmed in a way that an 
exact keyboa rd-to-cha racter correspondence can 
be realized. 

I would appreciate hea ring from an yo ne who 
can ex pand on this or who has a clever applica tion.© 

Discover how easy it is 
for you to get useful 

results from your VIC. 

Understanding Your VIC Volume 1; Bas ic 
programming uses a proven step-by-step approach 
to teach programming. It costs $11 .95 

A cassette tape with two demonstration programs 
from the book is avai lable lor S7.95. It will save you 
typing time and eliminate typing errors. 

VIC Software 
Easy to use program lor you to create new 
characters· lo r graphics or games. Cassette S9.95. 

See your dealer or o rder direct 
VISA/MC accepted 

Money back guarantee 
Please add S2 (S8 overseas) 

for shipping and handling 

TIS INC. 

Total Information Serv ices, Inc. 
Box 921, Dept. H 
Los A lamos, NM 87544 

Dealer inquiries invi ted. 



OFTWARE - HARDWARE

COMMUNICATIONS AND

COMPUTER TOOLS

• UMI RS232 COMMUNICATOR INTERFACE $49.95

Our RS-232 Communicator Interlace enables the

VIC-20 to talk to most RS232 devices.

• VICTERM A $19.95

With the VICTEHM A program, begin telephone

communications

• UMI 3K RAM CARTRIDGE $39.95

The easiest way to have 6655 byles ol program

memory in your i/IC

• UMI 3K RAM EXPANDER $79.95

For programmers. ROM developers and advanced

users, our 3K HAM EXPANDER adds two ROM slots

and 3K ol RAM memory to the Commodore VIC-20 to

give a Iota! ol 6655 byles ol available user memory. An

8-position dipswitch provides switch - selectable base

address and single-socket enable/disable lo Iwo ROM

sockets

• UMI 8K RAM CARTRIDGE $89.95

Our 8K RAM CARTRIDGE adds 8K ol user memory to

me VIC-20

• UMI SOCKETED 8K RAM/ROM BOARD $29.95

Our 8K board has lour sockets lor mixing and

matching RAMS. ROMS, or EPROMS.

• BUTI (BASIC PROGRAMMER'S UTILITY ROM) $34.95

A beauly of a ROM thai plugs into CVH-0002. our 3K

RAM EXPANDER, or CVU-0006. our

RAM/ROM/EPROM Board.

• UMI VIC-20 REFERENCE CARD $4.95

OurS-l/2" by 3V laminated reference card is packed

with commonly needed Commodore VIC20

information

PROGRAMS FOR THE

COMMODORE PET®

• SATELLITES AND METEORITES 549.95

Satellites and Melerorites is a greater challenge than

most space pilots have met.

• SKYMATH $12.95

Decimal addition and subiraction with super PET

graphics'

• MATH SERIES DISKETTE I $29.95

Pedagogically correct programs SKYUATH.

SPACEDIV. and LONGDIV. on 8 5-1/4" Diskette lor

Commodore Disk Drives

• SPACEDIV $12.95

Oivision practice with graphics that hold the child's

Interest

• LONGDIV $14.95

20 problems of step-by-step long division with super

graphics and 1 -inch high digits

• SUPERHANGMAN $16.95

Superior graphic version of the popular spelling game

GAMES AND

ENTERTAINMENT

• KIDDIE PAK I NOW $39.95

The KIDDIE PAK I includes the lollowing games

KIDDIE CHECKERS (SEPARATE PRICE S7.95)

Checkers lor very small children

SHAPE MATCHER (SEPARATE PRICE SI T 95)

Fun for very small children, matching hirlden patterns

DOGGIE MAZE (SEPARATE PRICE $11.95]

A dogs race against time lo reach the hydrant

FUN TENSES (SEPARATE PRICE $11.95)

Nonsense sentences which aid children

• SUPER FOUR I NOW S49.95

SUPER FOUR I includes the lollowing games

3-D MAZE (SEPARATE PRICE $14.95)

Choose a 4 to 9 level maze, then lind your way down

ihe hallways

BREAKOUT (SEPARATE PRICE $14.95)

No program library is complete without BREAKOUT'

CAROM (SEPARATE PRICE $14.95)

Planning and skilllul play with deflector zaps the target

RACEWAY (SEPARATE PRICE S14.95)

Beat the competition wtth a high-speed race car

NOW $59.95

(SEPARATE PRICE S16.95)

(SEPARATE PRICE $16.95]

(SEPARATE PRICE $18.95)

• FABULOUS FOUR I

Fabulous Four I contains the lollowing games

STAR WARS

Blast the tie fighter'

DRAGON MAZE

Lurking man eating dragon

LASER WAR

Blast away space debris and aliens

INVADER FALL (SEPARATE PRICE S21.95)

Alien paratroopers descend from space (Requires 3K E<pn.)

• SUPER STARS I NOW S69.9S

SUPER STARS I includes the following games

THE ALIEN (SEPARATE PRICE S24.95)

Fast work with inflatable alien traps. (Requires 3K Expn )

AMOK (SEPARATE PRICE S18.95)

Killer robots with one instruction - get the intruder

ALIEN BLITZ (SEPARATE PRICE $24.95)

Sphl second reactions at the 9th level of ALIEN BLITZ will find

how good you are

GLOBBLER (SEPARATE PRICE $24.95)

The Conqueror Worm gobbles globs under your control

ORDER NOW WHILE SUPPLIES LAST!

EDUCATION

SUPER ADDITION, SUBTRACTION,

OONT FALL S14.95

One cassette contains all three educational games.

SKYMATH $14.95

With excellent graphics. SKYMATH shoots 5-digit,

3-piace addition and subtraction problems into

screen's "sky" in i-inch high digits.

SPACEDIV $14.95

Division practice with graphics thai hold the child's

interest

GAME PROGRAM CARTRIDGES NOW

AVAILABLE—ORDER NOW!

• DEALER INQUIRIES INVITED

• ATTENTION SOFTWARE DEVELOPERS

Please contact UMI for distribution and top royalties. Blank Cartridge kits available In quantity.

• MASTERCARD/VISA Accepted

united microware
industries, inc.

-3431 H POMONA BLVD.-POMONA, CA 91768- PHONE (714) 594-1351 • S
VIC 20 and PET are Registered Trademarks of Commodore Business Machines * ZIP

V'
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Pomona. CA 9I7S6

lem/FFIEECATALOG

nDing yum MarOware

SDFT\NARE • HARD\NARE 
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COMMUNICATIONS AND 
COMPUTER TOOLS 

UMI R5232 COMMUNICATOR INTERFACE $49.95 

OUf RS-232 Communicato' Interlace enacles the 
VIC·20 to talk to mOSt RS232 devices 

VICTERM A $19.95 

W,lr. the VIClEAM A plogram, begin telephone 

communicailons 

UMI 3K RAM CARTRIDGE $39.95 

The eaSiest way to nave 6655 bytes 01 program 
memory in your VIC 

UMI 3K RAM EXPANDER $79.95 

For programmers. ROM developers and advanced 
users, OUf 3K RAM EXPANDER adds two ROM $IOIS 

and 3K 01 RAM memory to the CommodOfe VIC-20 to 
give a tota l 01 6655 bytes olaY.,lable use, memory. An 
8-POSI" on dipswilch O'OVIOIlS SWitch· selectable base 

address and single--sockel enable/aisable to twO ROM 
sockets. 

UMI 8K RAM CARTRIDGE $89.95 

Our BK RAM CARTRIDGE adds 8K 01 user memory to 
Ihe VIC-lO 

UMI SOCKETED 8K RAM/ ROM BOARD $29.95 

Our 8K board haS lour SOCkets lor mhung and 
matching RAMS. ROMS. or EPROMS. 

BUTI (BASIC PROGRAMMER'S UTILITY ROM) $34.95 

A beauty 0 1 a ROM that plugs Into CVH..ooo2, our 3K 
RAM EXPANDER, or CVU-0006, our 
RAM/ROM/EPROM Board , 

UMI VIC· 20 REFERENCE CARD $4.95 

Our 8- t /2" by 11" laminated relerence card is packed 
wi1h commonly needeO Commodore VIC20 
iniormation 

PROGRAMS FOR THE 
COMMODORE PET'" 

SATELLITES ANO METEORITES 

Satellites and Meterodtes is a greater challenge than 

most space pi lots have met, 

SKYMATH 

Oeclmal addition and SUbtraction with super PET 
graphics! 

MATH SERIES DISKETTE I 

Peo.gogically correct programs SKYMA TH, 
SPACEDIV. and LONGOIV. on a 5_1 / 4" Disket te lor 

Commodore Disk Dmes 

SPACEDIV 

Division praclice with graphics that hold the chlld's 
interest. 

LONGDIV 

20 problems 01 step-by-step long d ivision with super 
graphics and I -inCh high digi ts. 

SUPER HANGMAN 

Superior graphiC version ol the popular spellin9 game. 

DEALER INQUIRIES INVITED 

$49.95 

$12 .95 

$29.95 

$12 .95 

$14.95 

$16.95 

ATTENTION SOFTWARE DEVELOPERS 

GAMES AND 
ENTERTAINMENT 

KIDDIE PAK I NOW $39.95 
The KIDDIE PAK I Includes lhe lollowlng games 
KIDDIE CHECKERS (SEPARATE PRICE S1.95) 
Cneckers lor very small chltdren. 
SHAPE MATCHER (SEPARATE PRICE SI' .95) 
Fun lor lIery small Chlldlen. mal Ching hidden pallefns 
DOGGIE MAlE (SEPARATE PRICE S11 .95) 
A dog'S race against lime to reach the hydrant 
FUN TENSES (SEPARATE PRICE S11 .95) 
Nonsense scnlences whICh aid Chlldfen 

• SUPER FOUR I NOW $49.95 
SUPER FOUR I Includes the lonowlng games 
3·0 MAlE (SEPARATE PRICE $14.95) 
Choose a 4 to 91ellet maze, then lind your way down 
lhe hallways 
BREAKOUT (SEPARATE PRICE S14.95) 
No program Iobfafy rs comptete Without BREAKOUT' 
CAROM (S EPARATE PRICE S14.95) 
Planning and skiUlul play With dellector zaps the target. 
RACEWAY (SEPARATE PRICE S14.95) 
Beat the competi t ion With a nigh-speed race car. 

• FABULOUS FOUR I NOW $59.95 
Fabulous Four I contalnstne tollowlng games 
STAR WARS (SEPARATE PRICE S16.95) 
BlaSt the he IIghterl 

DRA GON MAlE (SEPARATE PRICE S16.95) 
lurking man eating dragon 
LASER WAR (SEPARATE PRICE $18.95) 
Blast away space debriS and ahens 
INVADER FALL (SEPARATE PRICE S21 .95) 
Aloen pa,atroopers descend trom space (Requrres 3K E.pn.) 

• SUPER STARS I NOW $69.95 
SUPER STARS t Includes the lollowlng games 
THE ALIEN (SEPARATE PRICE S24.95) 
Fast wOfk with 'ntlatable allen traps, (Requires 3K e.pn.) 
AMOK (SEPAR ATE PRICE SI8.95) 
Killer robOts wdh one instruction - gel the intrudef. 
ALIEN BLITZ (SEPARATE PRICE S24.95) 
Split second rcactlons at the 9th lellel 01 ALIEN BLITZ .".itt lind 
how good you ale 
GlOBBlER (SEPARATE PRICE S24.95) 
The Conquefor Worm gobbles globs under your contrOl 

ORDER NOW WHILE SUPPLIES LAST! 

EDUCATION 

SUPER ADDITION. SUBTRACTION, 

DON'T FALL 

One cassene contains all three educational games. 

SKYMATH 

With e.cellent graphiCS, SKY MATH shoots 5-digit, 

3-place addition and sublractlon problems into 
screen's "sky" In l·inch h igh digits. 

SPACEDIV 

Oillision practice with g raphics that hold the Chi ld 's 
interest. 

$14.95 

$14.95 

$14.95 

GAME PROGRAM CARTRIDGES NOW 
AVAILABLE-ORDER NOW! 
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<t.~ , uni ted microw. r. 

Please contact UMI for distribution and top royall1es, 

MASTERCARDIVISA Acc.pled 
Blink Cartrtdg. klta .v.lI.bl. In qu.nUfy. 

.... 0',' Industrln inc, 
J)~ , J~Jl H Pomoni 61vO 

r;t>\l " Pomonl , CA 91168 

9U" PIU!oe!oer>(lml"myfREECATALOG 

cJ- ' deK"D,n9 youl H"d ... '" G !-Inited I,;"icr:oware /,:,., -_ .. '-' 
~ Industries. Inc. /:~" 'OO"ES' ''"'' 

.3431 H POMONA BLVD, . POMONA, CA 91768. PHONE (714) 594-1351 
CO~PANY ________________ ___ 
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Concentration
Charles Brannon

Editorial Assistant

One application of a user-definable character set is

high-resolution, five-color games in GRAPHICS

modes one and two. For example, the invaders in

Atari's Space Invaders game are GRAPHICS 1

characters. The illusion of smooth motion is per

formed with the aid of a special feature of the

Atari, horizontal fine scrolling. Although my game

is less ambitious, it shows what you can do with

minimum effort — I spent no more than three

hours programming — from the design to the

finished game.

The game is based on the card game "Concen

tration." Two decks of cards are thoroughly

shuffled together, then laid out in a matrix of 8 by

13 cards. Each player takes his turn by turning

over two cards. If they match, they are removed

from the set and this "point" is credited to the

player. If not, they are flipped back over. The

game continues until all the cards have been

matched and removed.

The Atari Version Is Slightly Different

The Atari version of the game is rather different,

but the idea is similar. Nineteen different graphics

symbols (people, sailboats, "happy faces," cars, etc.)

are randomly hidden in a 16 by 20 array. When

the game is run, the computer draws the "board," a

solid green rectangle. It then flashes the prompt

"START/SELECT" at the bottom of the screen.

Press [SELECT] to change the number of players,

and [START] to begin play. A solid red cursor is

placed at the top left corner of the board. Move the

cursor with joystick #1 (everyone uses the same

joystick). When you wish to "flip" a card, press the

red button. Then try to match the revealed symbol

by selecting another. If successful, your score is

increased by one. The play then passes to the next

player. Since the array is 16 by 20 elements, (a total

of 320) there could be as many as 160 matches.

Unlike the card game version, there are multiple

pairs of each symbol. This could make for a very

long game, so, instead, the first player to get ten

matches wins. SuperFont (COMPUTE! #20) could

be used to design other gaming characters.

106 REM 1 Concentration 1

110 REM

128 REM CO 13S1 Small Systems

Services^ Inc.

130 REM Charles Brannon 12/03/81

140 REM

150 GGSUB 748

160 Q&PHICS i+16:P0KE 1/dG,BASl
l?y PCkE <FEEK(560>+2j6:*:FEEkC561 Hi), f+6

4

180 SETCOLQR 2*8>i8:SETC0LGR 4,-6..0:SETCO

LOR 1,12,6
190 IF T=y THEM DIM AC16.>^>..CHJC2y>,SC(

4>, PROMPTS 24)

290 FOR 1=1 TO 4^C<I)=8 = NEXT I

210 GH*=" »+*-./*i<=>?&>.>•_"

220 COLOR 1

230 F'RuMPT$=!i ISTrRT ISELECTSTART 1 SELECT

240 FOR V=l TO 26:FOR H=i TO IS^ACXjYM

NIX 19&RNEX 0HI > ■ PLOT X+1, V+2 - NEXT X = NtXT

V

250 Fit; ITION 3.- 8: ? #6 =" I concentrat i on i"

260 NP=1=POSITIOH 2,2=? #b;"ABCOEFGHIJKL
1 =PLuTiFn:FriR 1=1 TO 20'COLOR 224+1 =PLu

+2:NEXT I

270 POSITION 5,1:? #6; "IPLttVtRSi "iM^PO

KE 53279. 8=POKE 2B;26-K=0

2S0 IF PEEKX20»25 THEM POSITION 4,23^?
#b.;PROriPT$C 1+KS12; 12+KS12):pOKE 20,Q^K=1

-K

298 I!- T THEN 318

306 T=PEEK(53279)=IF T=7 TfEN T=8'G0T0 2

89
31S IF PEEKC53279)=T THEM 310

320 IF T=5 THEM t^4ffs^CHP<4>+i = T=8'P=sT:G

0T0 27S
330 IF TOfi THEM 369

340 POSITION 4,23 = ? #b;i:

35S REM MAIN LOOP
360 prP&CPW?+I-POSITION 2iI--? #fc;"!PLA

YER! _!;jP; n score " ;SC(P)

37S GOSUB 6i0:Xl=X:Vl=V-Ui=U

3SS GOSUB 619: IF U=Ui THEN 450

390 SOUND 3;20.-2-8:SOUNu L U38; 12.-8:FOR

14=1 TO 53:NEXT_i-i-SOUND y,y,0,O-SOUND h8

;y.-0'POSITION :j,23:? #fc:"iPRESS FHEI"

490 IF STRIG<9>=1 THEM 4m

410 IF STRIG<@>=0 THEM 418
420 POSITION 5,23-? #6-:!

43S COLOR l:PL0i X+t;Y+2:KL0i K1+1jV1+2:
SO^JHD 8:12.' 12;8:F0R i4=l TO 26:NEXT w

440 SOUND y.>£v0.-O:GOTO 360

450 FOR 1=1 TO 15 STEP @.4=SGUND 8/I*17j

12,I=SOUND I,I*i7*i2,I:HEXT TSOUND 0,0,

0..0:SOUNu 1:5-0.0

46@ SC(P)=SC(PHl:pOSITI0N 17/I!?#6iSC(

p>:FOR 1=1 TO IS:POKE 709.PEEK-"53770>:P0

KE 53279,0

4?y POP U=i iO 16:NEX! l']:NEXi I-POKE 7^9

,;i9S:IF SC(P)=i9 THEN 526

,19&:IF SC(P)=19 THEN 528
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Concentration 
Charles Brannan 
Editorial Assistant 
One application of a user-definable characte r set is 
high-resolution , five-color games in GRAPH ICS 
modes one and two. For example, the invaders in 
Atari's Space Invaders game are GRAPH ICS 1 
characters. The illusion of smooth motion is per­
formed with the aid of a special feature o f the 
Atari, horizontal fine scrolling. Although my game 
is less ambitious, it shows what you can do with 
minimum effort - I spent no more than three 
hours programming - from the design to the 
finished game. 

The game is based on the card game "Concen­
tration." Two decks of ca rds are thoroughly 
shuffled together, then laid out in a matrix of 8 by 
13 cards. Each player takes his turn by turning 
over two cards. If they match, they are removed 
from the set and this "point" is credited to the 
player . If not, they are flipped back over. The 
game continues until all the ca rds have been 
matched and removed . 

The Atarl Version Is Slightly Different 
The Alari version of the game is rather diffe rent, 
but the idea is similar. ineteen diffe rent grap hics 
symbols (people, sai lboats, "happy faces ," cars, etc.) 
are randomly hidden in a 16 by 20 array. When 
the game is run , the computer draws the "board," a 
solid green rectangle. It then flashes the prompt 
"START/SELECT" at the boltom of the screen. 
Press [SELECT] to change the number of players, 
and [START] to begin play. A sol id red cursor is 
placed at the top left corner of the board. Move the 
cursor with j oystick #1 (everyone uses the same 
joystick). When you wish to "flip" a ca rd , press the 
red button. T hen try to match the revea led symbol 
by selecting another. If successful, your score is 
increased by one. The play then passes to the next 
player. Since the array is 16 by 20 elements, (a tota l 
of 320) there could be as many as 160 matches. 
Unlike the card game version , there are multiple 
pairs of each symbol. This could make for a very 
long game, so, instead , the first player to get ten 
matches wins . SuperFont (COMPUTE! # 20) could 
be used to design other gaming characters. 

100 1':8:1 I Concent.r·ation 
110 ":EM 
120 FHl <: C) 1981 S,." a 11 :';~ste,.,.,s 

Sero'.)ices .. Inc. 
130 RH1 Chat-·1 es Brannon 12/03/:31 
Wi F:Et1 

15£1 W;UE: 740 
16£1 GRAPH I CS 1+16 POf:E 756 , Bi6E 
17~1 POKE ( PEEK( 560 )+256:'i:PEEK(,:'61 )+3 ), 7+6 
4 
1&'lC1 ~HCOLOF~ 2 .. O, H),:;nCOLOR 4, 6, 0 ,:,;£1CO 
LOP L 12,6 
19(1 IF T=€l TiiIH [lIt. A(16 .20 :;.CHl\ 2t'). SC( 
4 ), PRot'lPT $( 24 ) 
20f1 FOR 1=1 TO 4 , Sc( I>=£HE:<T I 
2!f1 CH$=" ):H, - . /'; < =>~'I~[- .. ] ,._ a 
2'-'(1 ell. OR 1 
23~1 PROt'1PT $=;; i ::;TAF~T I SELECT~;TAPT I SELECT 
I" 
24~1 FOR \'=1 TO 20 , FOR :'-(=1 TO 16 ' AOV( )=1 
HH 19tRtiD( [) )+ 1 ), F'lOT :~+ L \'+2 ' t·1E>n i~' ~E<T 

'1 
25(1 PCGIT IOt·; 3.·(1,'7' #6.:" lconcentntion l" 
26~1 t-lP= 1 ,per,; IT lOti 2 .. 2 , ? #6 :" ABCDEFGH LlKL 
tllOP " ' FOP 1=1 TO 2£1 : COLOF: 224+! ' F'lOT L I 
+2 , 11£!::T ! 
270 F'J':; IT! C~i 5 .. 1 ,? #6 ; ,; i F'lA\'ERS in; HP , PO 
KE 53279 J::: : F'G~<E 20} 26 : K=~1 
280 IF PEEK( :::'13 ) >25 THEil F'J':; I TI Ct·; 4, 23 : 7-
li6 .; PF:CIt·lPT$( I+KH2, 12+Kt:12): F'OKE 20, 0 :K=1 
-K 
29~1 IF T THEt-l 310 
3~1f1 T=F'EEK( 53279 )' IF T=7 THEIl T=O ' GOTO 2 
:;'11 
3W IF F'EEK( 53279 )=T THEti 3W 
3~1) 1FT =5 THEH t'lP=l iP ~;( t1F"< 4 )+ 1 : T =~1 : P= T G 
010 270 
330 IF T< >6 THEt·l 3~10 
34(1 F1J'; IT i m'l 4, 23 :? li6 : n 

350 PEi1 t1A I tl LOOP 
" 

36(1 P=F't:( P<tP)+l ,PO';ITIml 2, 1: ' #6 ; " !Fi...A 
YEF.: I I i ,; F' ; iI 5CDr-e \I .; SC( P ) 
370 Gcr~;UB 61~1 : ::-::1=>::: \'1=\ ' : 1,)1 =i) 
38[1 GO~;U8 610 : IF- 1):::Ui THEH 450 
39(1 ::;C(it·~D ~} , 20 : 2 ; :3 :::;l)J'K) 1.: l(1~~ J 12 :8: FOF~ 
l·j= 1 TO 50 : t'1[,<T l·! ' :;OUr·lO [) .. (1 . (1 , (1 ,SOUt·1D L [1 
, 0 .. 0 ' F'OS ITIOt·j 5 .. 23 , 7- #6 : " i PF:E:,S FiF:E I " 
4£(1 IF ::;T~~ IG( 0 )=1 THEt·~ 40£i 
4W IF STRI::;«(1)=0 THEH 41(1 
42f1 PO~:; ITIDH 5.: 23 :? i£ .; 11 " 
43[1 COLO~~ 1 :F'LOT :)::+1.,'y'+2 :F'LOT >::i +i ,'-:"1 +2 : 
SCriJr-4D (1 / 12 .. 1 2 .: ~:: FOP H=l TO 20 :t'~E>::T i·j 
44(1 ::;[~Jt·~D 0 J C1 .: (1 : [1 : GOTO 36(1 
45(1 FO~: 1=1 TO 15 ':;TEP 0 . 4: ~:;OUt·~D 0J 1'.::::171 
12 . I : WJtD L I:i17.· 12 .. I: If>::' I: SOiJflO 0 .. 0., 
(1 .' (1 : :::OUt·~O i : ~1 ., l1 .1 (1 

46fi :;C(P)=::;!):: F' )+l : PO~;ITIDt·~ 17) 1:? #6 .;~:;C( 
p ) : FO~: 1 = 1 TO 1 ~3 : POKE 7(19 ., PEE~:::( 53770 ) : PO 
KE 53279 I ~j 
47[1 FOP ~·i=l TO 10 : tlE:>,:T tH·lE:>::T I : POKE 709 
" i 9E~ : I F ~:;u: P)= ~1 THEt·~ 52e 

l 



THE MOSAIC 32K RAM FOR ATARI

32K RAM BOARD

THE MOSAIC

ADVANTAGE

Works in both Atari 400 & 800

Gold edge connectors for better
reliability

Fits Atari 400 without

modification

Custom components for better

performance & reliability

Highest quality components for

the best screen clarity

Full year warranty

Designed to take advantage of

Atari SOO's superior bus structure.

Can be used with 8K, 16K and

future products.

Allows Atari 800 to have 2 slots

for future expansion

Designed so there's no danger of

damaging your computer

Designed for inter-board

communication in Atari 800

Easy to follow instructions for

simpler no-solder installation in
Atari 400

Available companion board | $5] to
allow running 32K board

independent of other boards

Full flexible memory configuration

MOSAIC

32KRAM

■

■

■

■

■

■

■

■

■

■

■

■

■

■

OTHER

32K RAMS

■

■

■

DESIGN

MATERIALS

SAFETY

GUARANTEE
THE ONLY CHOICE

You own the best micro computer available, the Atari*. At

Mosaic we've made Atari computers our only business and

have made our products the best anywhere. You've seen the

advantage of having a 32K RAM board. The Mosaic 32K

RAM is the only board designed to meet your needs now

and in the future too. It has designed-in flexibility to be

compatible with products available in the near future. See

for yourself. Mosaic is the only choice for the serious

Atari owner.

THE BEST SCREEN CLARITY

Here's what A.NA.L.O.G. magazine had to say: "Mosaic

uses, what we feel are the highest quality components,

which may improve reliability." and 'The Mosaic showed no

sign of interference and gave the best screen clarity."

Atari 800

Memory

Configuration

Atari BOO

Memory

Configuration

«BK RAM

lOKW.rn BASIC

48KRAM

40K With BASIC

Cartridge

Dangerl This

Configuration Can

Damane Compute;

Dangerl This

Configurelion Car

Damage Compute

Dangerl This

Configuration Can

Damage Compute!

48K RAM

40KU/i[h BASIC

Cartridge

Dangerl This

Configuration Can

Damage Computei

Dangerl TJiis

Configuration Can

Damage Computer

Now from your

nearest Mosaic dealer $179.95
Direct from Mosaic $189.95

■Trade Mark of Atari. Inc.

?i mosaic
ELECTRONICS

PO. Box 748 Oregon City. Oregon 97045 503/655-9574

THE MOSAIC 32K RAM FOR ATARI 

THE MOSAIC 
ADVANTAGE 

Works in both Atari 400 & BOO 

Gold edge conneaors for better 
reliability 
Firs Atari 400 without 
modification 
Custom components for better 
performance & reliability 
Highest quality components for 
the best screen clarity 
Full year warranty 

Designed to take advantage of 
Atari BOO's superior bus structure. 
Can be used with BK. 16K and 
future products. 
Allows Atari BOO to have 2 slots 
for future expansion 
Designed so there 's no danger of 
damaging your computer 
Designed for inter·board 
communication in Atari 800 
Easy to follow instructions for 
simpler no-solder installation in 
Atari 400 

Available companion board I SSI to 
allow running 32K board 
independent of other boards 
Full fJexible memory configuration 

*Trade Mark of Acari. Inc. 

MOSAIC OTHER 
32KRAM 32KRAMS 

• • 
• • 
• • 
• 
• • 
• 
• 
• 
• 
• 
• 
• • 

V DESIGN 
V MATERIALS 
V SAFETY 
V GUARANTEE 
THE ONLY CHOICE 
You own the best micro computer available. the Atari'. At 
Mosaic we've made Atari computers our only business and 
have made our products the best anywhere. You've seen the 
advantage of having a 32K RAM board. The Mosaic 32K 
RAM is the only board designed to meet your needs now 
and in the future too. It has designed-in fiexibility to be 
compatible with products available in the near future. See 
for yourself. Mosaic is the only choice for the serious 
Atari owner. 

THE BEST SCREEN CLARITY 
Heres what ANA.L.o.G. magaZine had to say: "Mosaic 
uses. what we feel are the highest qua lily components. 
which may improve reliability. " and "The Mosaic showed no 
sign of interference and gave the best screen clarity. " 

Danger! ThIS 

J2K RNv1 Conflgurallon Can 
Da~ Computtr 

Now from your $179 95 
nearest M osaic dealer • 

.~rnOSAIC 
Direct from Mosaic S 189.95 

ELECTRONICS 

~o . Box 74B Oregon City. Oregon 97045 503/ 655-9574 
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488 POSITION 5,23=? #fa;"lPRESS FIRE!"

430 IF STRIGCSM THEN 498
568 IF STRIG<9)=@ THEN 588

5ly POSITION 5,23:? #6;" ":GQTO

360
52@ POSII ION 8^2™':* vh* "f iiysr nuffiber Jr

.;i! IwinsI" :POKE 53279,3

538 FOR 1=6 TO 15 STEP 0 4;SETC0L0R 4,1,

:SOUND i,5&+10*M2,8:'f€XT I

549 SOUND 8,3,0,8: SOUND 1,8,8,8'SETCC'LOR

4..b, 6

556 T=FEEK( 53279 V IF T=7 THEN 558

570 FOR X=l TO ItrFOR V=l TO 28

538 LOCATE X+i.-Y+2,Z:IF ZO1 THEM COLOR

Z~I28:PLG7 X+1.-Y+2: GOTO £88

590 COLOR ASC1- CHt<£CX-YW+I£8:PL07 K+l,

Y+2

60S NEKT Y:NEX1 H:b0T0 :z>j8

610 ><=i: V=i
620 LCCATt K+l,Y+2;2:C0LOR £+32-168£<Z>l

)^PLUT X+1..V+2mX=X^TY=Y

b-<0 ST=STICK(O>: iR=STRIG!l!S): Ii- TR=0 ArCi

Z=l THEM 728
648 IF PEEK<53279X? WN COLOR 2: PLOT H

+1- Y+2 "■GOTO 558

650 IF ST=15 Tf€N 63?

668 T=INT(i00^RND(O)+5y)-SOUND 0,T,10,S:

SOUND IjT+20.. 18.. 8

670 IF ST=14 OR ST=iS OR ST=6 THEM Y=Y-1

= IF Y<1 THEN Y=2y

6S0 IF ST=9 OR ST=j OK ST=i-i iHEH Y=Y+1:

IF Y>28 THEN Y=i

698 IF ST>8 AND ST<12 iHtN >■=>■-!; IF X<1

ThEN X=16

7^ IF ST>4 ANu ST<8 !>£H X=X+1'*IF >016

TON X=i
710 COLOR Z:PLOT !K+i..TY+2:S0UNu 9j0jSj@

■SOUND 1-0.0-0:GOTO 620

720 FOR 1=1 TO 7:COLOR i*I:PLOT X+LY+2:
SOUND 8;i9@+I$i8..12..8-F0R w=l TO 20:NEKT

H--NEXT I*SOUND 0,0,9,0
73y U=A(X/f):COLOR ASC(CH$:'UaO)+128:PL0

T X+!.. Y+2: RETURN

748 REn INITIALIZE CHARACTER SET

758 BASE=PEEK< 186 >-8: CHSh. I =BASEt256
768 GRAPHICS 2+ifc:POSITION 3^4'? S6;lMCI

OnicElNtirftlTiloNl"

778 POSITION 2.6:? #S; "patience p-ease''

788 FOR I=CHSET TO CHSET+127;READ A:POKE

I j As POKE 712, A = SOUND 0..&i0,S:MEXT I
798 FOR I=CHSEi+26-?:S TO CHSET+i2^8+7:REA

D R-POkE LA-POKE 712, A = SOUND 8A18*8:N

EXT I

888 FOR I=CHSEi+5?tS iO CHSEi +63^:3+ r'':RhH

D ft:P0Kh LA'POKE 712, A-SOUND 8;A,18;3:M

EXT I

8i£ FOR 1=123 TO 207 = A=PEH«57344+1 > = PCH<

E CHSET+LA'POKE 7i2,A:S0UHD 8;A^i3,34£

XT I

yvy H-OR 1=264 TO 471 :fM3£EKC57344+1 ):POK

E CHSET+I^A:POKE 712^A:S0Ur€ 8;A.>18;3:NE

838 SOUND 0,8,0,8-RETURN

B40 DATA 3j9j@.-0j0/0j8.'8

^8 DATA 295,255,255.355*235,255^255*255

i™i^~"t~j r*r"'- :■■"■- m -~;C^ L"*itr^ -""iiTC "iCC ■ :&C ■ .—- ' i'—c
obU LJH ; it <Qj jij-j.: £.._■_!.' il.jj-- l! ■-'■_>.■ cjjf £ZOi c-j-j

878 DAJA 8,8-255_255_255i255i255.-£55

c*9ti L'H 1 h y.- 0: y ■ y .< ^55,255.- ^'55 ? ^55

988 DATA 8.: 8,8.6 ■ 8 ■ 255.- 255 .-■ 255

918 DATA 0,8:8..0.0.-8-255.'2t;5

928 DATh 0 > 8.- 8.- 8 .■ 8.- 8 ■ 8 .= 255

938 DATA 24.-24.'19.124-33,24.20.54

94y Uh!h B.'0j0^26j28." i-^f',i4.-'v

958 DATA !29:66;6§.'36,36.'6y,66,129

968 DATA 8..8,8-96,95.* 181:5,8

978 DATA 8.16,48,68.254,124.8,8

990 ri£TQ 0. iyv. 192/0, i29.= £6,bS.'C-

998 DATA 8,56,124,84,124,56,48.63

1880 DCjTft 8,8,68,34,63,3^,68,8

1818 DATA 8495,1§2,68,126,36,8,8

1828 DATA 66; 255,102■ 98.'?^.-182,255,66

i838 DATA 16,16,16,56,56,56,124,254

1843 L-A; A 8.<8.' j6, 68.-84,68.- ^6, y

1858 DATA 8, t6:46.68,254.-68, 48.-16

1868 DATA 8,178-188,198.-16,198,168,178

1878 DATA 173,85,170.. 85,-178,85/17S.-85

1889 DATA 16O6' 124.-254.-84. 16, \t> 124

1898 DATA 14:8;12/8,8;56,128,48

1188 DATA 8,255,8:255,8,255,8,255

U18 DATA 24,56,i20,9.-8,136,127,62

Scotch Diskettes
Rely on Scotch" diskettes to keep your valu

able data safe. Dependable Scotch diskettes

are tested ano guaranteed error-free. The low

abrasivity saves your read/write heads

They're compatible with most diskette drives.

(800)235-4137

Dealer Inquiries

invited
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48(1 F'Ct::ITIO~~ 5 .. 23" *6' n I PF.:E ~:; ~:: FI RE!" 
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52~1 F'tj::, ITIm·~ ~! : ::': :' ( ;;:6 .; ': F' i ~~ier' nUfiLbe.r· i i ,;F' 
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. ~ .' :.: 
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4, 6,O 
55£1 T=PEEK( 53279 :: : IF 1=7 THEH 5:'£1 
560 IF T0 3 THHl 1';~ 
57(1 FO~: >:>= 1 T :~; t 6 : F :j;:;~ "1}= ~ 1"1) 2t~ 

:080 LC(ATE ><-d .·'i+2 , Z' IF 2(> 1 THEJ1 COLOF.: 
2-12::: : PLOT ::.;+ 1: 'l+2: (;OT(; 600 
59(1 COLOr:: ;6C( CH$( A( >::, \' > »+ 12::: : PLOT >{+ 1 .. 
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E:3~1 ST =::;TI CfJ Lj) , TR=:::TRI G( e ), IF TF.:=0 AtiD 
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: IF \ '( 1 THEt·~ \ '=2£1 
6:::(1 IF ~:;T=9 OF.: ~;T=5 OF.: ~:;T= 13 THEt· ~ y=\'+!: 
IF \'>2[1 THH1 'l =1 
69(1 IF ::;T)::: AND ST< i2 THt}~ >=:=::<- i : IF :=.~<: 1 
T~t·~ ::<=16 
7(1(1 IF :::T >4 At·[! :::1<:::: THEr'~ >::=<:<+1 : I F ::.~ > 16 
TItH :'<=1 
710 CClOF.: Z:PLOT T>::+l J TY+2 ::::(lUND 0/0 .. 0 .,(1 
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74(1 J;:Ei'l HH T I AL I ZE CHA~:ACTE~~ '::ET 
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B3(1 ~:;OUr'~D ~ I tj I ~1 J ~1 : F~E TUF.:H 
::::40 [~~TA :'}, t}, 0 .. ~1 1 t1} ;1, ~::~ .. 0 
:::5[1 DA l' ~I 255 ., ~~55 .. 255.1 25r:i: 255 ) 255 ., 255 J 255 

~:60 D<iTA 
87f1 DAT A 
:::8(1 DATA 

(1 .. 255 ., ~'55 .. 255 ., 255 ., 255 , 255: 255 

:::9(1 [tATA ;j ; ~) : ~3 ' ~~ J 255 .. 255:255 .' 255 
9(1(1 DATA (1 .. (1 ., (1 , t1) ~: , 255 .. 25:!: 255 
91(1 DATA ll, t}, t}, 0, 0: ~3 · 255 : 255 
920 DATA 13 .. 0. (1 : £1, ~1 ., 0., 0 .. 255 
930 DATA 24 .. 24 .. 1~ , 124 .:::::: . 2~ -, 20 , 54 
94(1 DATA ~1 : 0 ., (j ! 2B ., 2~) .. 127 .. 34 ., (1 
95~1 DATA 129 ., 66 ) f.~1J 36 ., 36 .. 60.'66 } 129 
%(1 DATA g .. O .,l) · 96 1 95.'i~}1 .. 5 .. t1 
970 DATA 0. 16 .. 40 .. t ,::: ,254 ., 1 24 , ~) ., 0 
98r::~ DATA 0·102: lf~2 .,0, 12? , 6f. ., 60 .,0 
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10(1(1 DATA ~3 .' ~::~ ., 6!3 , 34.'6'3 , 34 , 6::: .. l1 
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102(1 DATA 66 } 2~5 .1 102 , 9~) . 9(1 : lf12 , 255 Jt.6 
i~J3(1 DATA 16, 16J 16}56 .1 56 .' 56.' 124 , 254 
104~1 [::~TA ~3 .'~3 ! S6 ., '; ::; .,~::4 ., t8 : 56 ., ~~ 
1~15(1 
1~160 
107(1 
10t:[1 
W3l1 
11(10 
111 ~~ 

DAT A 
D~TA 
DATA 
DATA 
DATA 
DATA 
DAT A 

~), 16 · 4~~ } 6:::~.' 254 : e:::; 4~:' .. 16 
0: 170 .. 1£1::::-, i'?!::., 1t .: 19;:! , l l~8 ., 170 
17~1 . :::5! 170 ., t:5 .. 17~::1 .. :::5., 170., :::5 
i6 , S~,· 1 24 : 2S4 : ::~4 : i6 ., i6 J 124 

Diskettes 
Rely on Scotch- d iskettes to keep your va' .... 
able data safe. Dependable Scotch d Iskettes 
are tested ana guaranteed error· free. The low 
abrasivity saves your read/write heads. 
They're compatible with most diskette drives. 

(800)235-4137 
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ARCADE PRO FOOTBALL"

CHARGERS

28 :00
[4TH QTR]

1:12

RAMS

18

An Armchair Quarterback's
Dream Come True!

It's 4th down and 14 on your opponent's 44 yard line. You're out of time outs with just over
a minute left in the game. You call it.. .sweep right, screen pass left or go for the bomb!

Arcade Pro Football® puts you in the middle of 60 minutes of exciting gridiron play.
You control the action and call all the shots. It's the most realistic computer sports game

available and it's designed exclusively for the Atari 400/800® personal computers by
Arcade PLUS.

With features like these, Arcade Pro Football® is in a league of its own!

• Play offense and defense head-to-head against the computer or against another
player!

• Control two full-color, animated teams in 3-D perspective on a 100 yard, scrolling
field!

• 4 game variations, including player handicapping!

• Over 25 offensive and defensive play possibilities.. .passing, and catching, running
and kicking!

• All the fun and excitement of real Pro Football...penalties, interceptions, fumbles,
bad snaps, 30 second clock—even 4-channel sound and a crowd to cheer you on!

Arcade Pro Football® is available on cassette or disk for Atari® 400/800® computers

with 16K minimum memory from your local Atari computer dealer. Or send $29.95

(cassette)/$34.95 (disk) plus $2.50 postage and handling (California residents please
add 6% sales tax).

©1981, Arcade PLUS

Atari 400/800 is a trademark of Atari, Inc.

Arcade Pro Football is a trademark of Arcade PLUS. 5276 Hollister Avenue Suite208 Santa Barbara, CA 93111 {805)683-2305
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Comment Your

Catalog

Richard Cornelius

Department of Chemistry

Wichita State University

Wichita KS

Since the first day that I had my Apple II, I have

been frustrated by the inability to fully identify

stored programs and files except by using long

names. Wouldn't it be nice, for example, to have

the date of the latest revision of a program stored

along with its name? Of course, a person can always

make the date part of the name, but I thought that

there ought to be a better way. There is a better

way. I have written a program to make writing

comments in the catalog easy.

Control Characters

You may have already discovered that some control

characters can be part of program and file names

in the catalog. For example, a CTRL-J at the end

of a program name is helpful in formatting the

catalog. The CTRL-J is a linefeed which, when

entered as the last character in a program name,

has the effect of leaving an empty line between that

program name and the next one when the catalog

is listed. Another control character which can be

inserted into a program name is CTRL-G which

will make the Apple beep when the name of the

program is listed in the catalog.

Most of the other control characters can be

entered into program names, but generally they

are not particularly useful. One application they

do have is based on the fact that control characters

in a name do not actually appear on the screen in

the catalog, but they must be used in order to

access the program on the disk. Their invisibility

can provide a measure of security by preventing

someone else from readily loading programs off of

your disk. (See your Apple DOS manual for a

program to detect most of these control charac

ters.)

The control character that I have found useful

in creating comments for the catalog is CTRL-H,

the backspace character. This character cannot

easily be entered directly into a program name.

Typing CTRL-H is the same as pressing the left

arrow; you can backspace over characters, but the

character that you backspace over is deleted from

the name as you backspace. The solution to this

difficulty is to put CHR$(8) into a string variable

that you use as the program name. In immediate

mode, [not in a program —just type it on the screen

directly] try going through the routine below using

an initialized disk with only the HELLO program

on it:

]CATALOG

DISK VOLUME 254

A 002 HELLO

]D$ = CHR$(4)

]NAME$ = "ABC" + CHR$<8) + CHR$(8) + "DEF"

]?D$"SAVE";NAME$

]CATALOG

DISK VOLUME 254

A 002 HELLO

A 004 ADEF

JLOAD ADEF

FILE NOT FOUND

The lines that start with a "]" prompt are the ones

that I typed into the Apple. The others are those

that the computer wrote. When I try to load ADEF

the computer tells me FILE NOT FOUND because

the name is not ADEF, but "ABC" + CHR$(8) +

CHR$(8) + "DEF". Although the program name in

the catalog appears to be four characters long, if

you were to ask ?LEN(NAME$) you would find

that it is actually eight characters long.

This information about CHR$(8) is really all

that you need in order to be able to write comments

into your catalog. You simply create a string variable

that contains enough backspace characters to back

space over the letter that identifies the file type and

the number that gives how many sectors are occu

pied on the disk by the file. Once all of that infor

mation is backspaced over, the desired comment is

entered into the string. The string variable is then

used as shown above to SAVE a program — any

program. The "comment" is actually the name of a

program — whatever program you had in memory

when you do the SAVEing - but it doesn't look like

a program name because the file type and sector-

count information is missing.

Some Limitations

This commenting technique does have its limita

tions. Names of programs are limited to 30 charac

ters by DOS. Since the first character of a name

cannot be a control character, seven backspaces are

needed to erase the information that is normally

printed. The first character, plus these backspaces,

consume eight of the available 30 characters, so

only 22 characters can go into a comment. In addi-
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the name as you backspace. T he solution to this 
difficulty is to put CHR$(8) into a string variable 
that you use as the program name. In immediate 
mode, [not in a program - just type it on the screen 
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pied on the disk by the fil e. Once all of that infor­
mation is backspaced ove r, the desired comment is 
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tion, you have only limited control over where in

the catalog the comment appears. This kind of

comment is best used for disks on which people are

not going to be making many changes. As long as

you start with a fresh disk and put the files, pro

grams, and comments onto the disk in the order

you wish them to appear, the catalog will come out

fine. If you modify programs in such a way as to

change their length, then the order of items in the

catalog may be changed and the comments will no

longer be adjacent to the program name. One

more limitation is that hard copies of the catalog

are harder to make appear as nice as the screen

listing of the commented catalog. If you try to

print the catalog directly, the printer will backspace

and overstrike the original characters.

This difficulty can be overcome by listing the

catalog on the screen and then, using a program

such as that by Jeff Schmoyer (COMPUTE! #6) to

route the screen image to the printer. In spite of

these limitations, I have prepared commented

catalogs such as the one in Figure I. Each line of

letters is actually a program name, but the only

programs of interest are the ones that have the file

type and sector count next to them. The other

program names serve only as comments, and the

actual programs could be anything (or nothing).

Clearly typing all of these names with the

CHR$(8) feature inserted could be quite a chore at

the keyboard, so I wrote a program to enter the

comments into the catalog. The program is called

simply "Catalog Commenter" and is a short BASIC

(Applesoft) program. The program shows just how

long the name can be and lets you cither erase or

write names. It then gets a catalog so that you can

see what you have done. Hitting any key clears the

screen and takes you back to the beginning of the

program. This program is the one that was used to

prepare the catalog Figure I. After the backspace

characters, two spaces are inserted into the initial

part of the string variable used for the name. This

spacing makes the comments appear lined up with

the sector count of the "real" program names in

the catalog, but further limits the length of the
comments to 20 characters.

Figure 1.

DISK UOLUME 254

ft 025 PH PLOT-BUFFER CfiPfiCITV
CHflIN PROGRAM WHICH
LOGOS OTHER FILES)

*B 802 OR LOflDER & LINE ERfiSE

<OUERLflVS HIRES PfiGE

2 ONTO PflGE 1 flND

ERASES HIRES TEXT

LINES. fl$30@i fi$325>

*B 027 HZCHGR3

(SPECIPL WHITE CHfiR-

RCTER SET, fl$6000>

*B 00S INSTRUCTIONS

(BINflRV TEXT FILE OF

INSTRUCTIOHS.fl$8000 >

*B 034 COUER PflGE

(BINflRV HIRES FILE.

100

110

120

130

140

150

160

170

180

190

200

210

220

230

240

250

260

270

280

290

300

310

320

330

340

350

360

370

380

390

400

410

REM ** CATALOG COMMENTER**

REM BY RICHARD CORNELIUS

REM CHEMISTRY DEPARTMENT

REM WICHITA STATE UNIV.

REM WICHITA, KS 67208

REM (316) 689-3120

REM **INITIALIZATION**

D$= CHR$(13) + CHR$(4)

REM D$ SIGNALS DOS COMMAND

N$= CHR$(8) + CHR$(8) + CHR$ (8)

REM CHR$(8) IS BACKSPACE

N$="A" +N$ + N$ +CHR$(8)+11 "

HOME: VTAB 5

REM **GET COMMENT**

PRINT "TYPE IN COMMENT"

PRINT" UP TO THIS LONG—"

INPUT"";C$

PRINT

PRINT"WRITE(W), ERASE(E), OR QU

IT(Q)7";
GET G$

IF G$= "Q" THEN 410

IF G$ <> "E" AND G$ <>"W" THEN '

GOTO 220

REM **CREATE PROGRAM NAME**

N$= N$ + C$

REM **WRITE TO DISK**

IF G$= "E" THEN 370

PRINT D$"SAVE";N$:G0T0 380

PRINT D$"DELETE";N$

PRINT D$"CATAL0G"

GET G$

IF G$ <> "Q" THEN 220

PRINT:PRINT"THE END" ©
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comment is best used for disks on which people are 
not go ing to be making many changes. As long as 
you start with a fresh disk and put the fil es, pro­
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prepare the cata log Figure I. After the backspace 
characters, l wO spaces are in serted in to the initial 
part of the string va riable used for the name. T his 
spacing makes the comments a ppear lined up with 
the sector count 01 the " real" program names in 
the catalog. but further limiLs the length of the 
comments to 20 characters. 

Figure I. 

[11 Sf( I')OLUHE 254 

A 025 PH PLOT-BUFFER CAPRCIW 
( MA Hl PROGRAM I.H 1 CH 
LOADS OTHER FILES > 

*B 0132 OR LOADER t LI NE EF:I=ISE 
(OVERLAYS HIRES PAGE 
2 ONTO PRGE 1 AND 
ERASES HIRES TEXT 
LI HES. R$3ee; R$325) 

*B 1327 t'iZCHAR3 
(SPECIRL HHITE CHI=IR­
ACTER SET. 1=1$601313) 

*B 006 INSTRUCTIONS 
( BINARY TEXT FILE OF 
1 t.STRUCT IONS. 1=1$8131313 ) 

*B 1334 COUER PI=IGE 
( BINARY HIRES FILE. 

1 00 REM 
110 REM 
1 20 REM 
130 REM 
140 REM 
150 REM 
1 60 REM 
170 D$= 
180 REM 
190 N$= 

** CATALOG COMMENTER** 
BY RICHARD CORN ELIU S 
CHEMI STRY DEPARTMENT 
WICHITA STATE UNIV . 
WICHITA , KS 67 20 8 
(316) 689 - 31 20 
**INITIALIZATION** 

CHR$(13) + CHR$(4) 
D$ SIGNALS DOS COMMAND 
CHR$(8) + CHR$(8) + CHR$(8) 

200 
210 
220 
230 
240 
250 
260 
270 
280 

290 
300 
310 

320 
330 
340 
350 
360 
37 0 
380 
390 
400 
410 

REM CHR$(8) I S BACKS PACE 
N$="A "+N$+N$+CHR$(8) +" " 
HOME: VTAB 5 
REM **GET COMMEN T** 
PRINT "T YPE I N COMMENT" 
PRINT"---UP TO THIS LONG--" 
INPUT""; C$ 
PRINT 
PRINT" WRITE(W), ERASE(E) , OR QU 
IT(Q)?" ; 
GET G$ 
IF G$ = "Q" THEN 410 
IF G$ <> " E" AND G$ <> "W" THEN -
GOTO 220 
REM **CREATE PROGRAM NAME** 
N$= N$ + C$ 
REM **WRITE TO DI SK ** 
IF G$ = " E" THEN 370 
PRINT D$" SAVE";N$:GOTO 380 
PRINT D$"DELETE";N$ 
PRINT D$" CATAL OG " 
GET G$ 
IF G$ <> "Q" THEN 220 
PRINT:PRINT"THE END" a 
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STARFIGHT3
David R Mizner

Houston, TX

STARFIGHT3 is a program that will let you fight

off Kiingons to save the Federation. Before you

start typing away, a little word of warning is needed.

This program loves memory. In fact, STARFIGHT3

will use it all up; so be careful entering the program.

An extra space added now may cause a "no

memory" message later.

Have fun!!!

Program Description

A new Galaxy is generated each lime the program

is RUN. A random number of stars (maximum of

25) and Kiingons (maximum of 3) are generated

and, along with the Enterprise, are randomly

placed in a 10x10 Galaxy.

The Enterprise is equipped with three photon

torpedos for every Klingon. and three shield units.

Three hits on the Enterprise from Klingon attacks

will deplete its shield, a fourth hit will destroy the

enterprise. There will be self-destruction if the

Enterprise runs into a star or Klingon while traveling

around the Galaxy.

Kiingons (all that have not been destroyed)

will fire at the Enterprise if your response time for

a command is too slow or if your torp misses. Only

one hit on the Enterprise is allowed per attack,

lake note that the Kiingons fire their torps in

eight directions while the good guys can only fire

in one direction at a time. However, neither side

can fire through a star.

The stars and Kiingons remain stationary

throughout the game.

Program Directions

1. Observe operating procedures for VIC20.

2. Commands

a. Move: VIC will request direction and dis

tance. Direction is a number from 1 through
8. while distance is the number of spaces you

want to move.

b. Torp: VIC will request a direction. Torp

does not have a distance since a photon torpedo

will travel until it hits a star, Klingon, or Galaxy

boundary.

c. End: This command ends the game. "You

surrendered" is the real meaning of "end."

3. Scan

a. A scan is generated before each command

request.

b. The Galaxy is displayed so you can see the

actual location of stars, Kiingons, and the

Enterprise. At the same time, the direction

code is primed out.

c. Scan code.

Enterprise Klingon Star

+1 -C
4. Direction

The direction for moving the Enterprise or

firing a photon torpedo is given by entering a

number from I through 8. These numbers

will let you move or fire a torp every forty-five

degrees.

5. Changing the game's difficulty

a. You can change the number of torps allowed

by modifying line 120.

b. Another way is to change the time you are

allowed before the Kiingons fire. The value of

TIS is changed by modifying lines 450,545,

and/or 1530.

10 PRINT"{CLEAR} ** STARFIGHT3 **"
20 PRINT:PRINT"DAVID R MIZNER,SEP81"

3 0 X=PEEK(56)-2:POKE5 2,X:POKE56,X:POKE51

,PEEK(55):CLR

40 CS=256*PEEK(52)+PEEK(51)

5 0 FORI=CSTOCS+511:POKEI,PEEK(I+32768-CS

):NEXT

6 0 FORI=7168TO717 5:READJ:POKEI,J:NEXT

70 DATA15,68,228,254,228,68,15,0

8 0 FORI=7448TO74 55:READJ:POKEI,J:NEXT

90 DATA7,12,204,252,204,12,7,0

100 POKE36869,255

110 DIMA%(10,10),KL(6)

120 FORI=1TO10

130 FORJ=1TO10

140 A%(I,J)=0

150 NEXTJ

160 NEXTI

170 K=INT(RND(1)*3+1):S=INT(RND(1}*25+l)

180 KC=K:T=3*K:H=3

190 FORI=1TOS

200 GOSUB840

210 IFA% (C1,C2)O0THEN200
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STARFIGHT3 
David R Mizner 
Houston, 1)( 

STARF IG I-IT3 is a program that wi ll le t you fi g ht 
ofT Klin!?ons to save th e Fed e rati o n . Be l() re yo u 
start typlll g all'ay, a lillie word o f warn ing is need ed . 
T hi s prog ram/out's memory. I n fact, ST A RFI G I-I T3 
will use it a ll up ; so be care fu l e llle rin g the program. 
A n ex tra space added Il OW may ca use a " no 
memo!,)'" message hu e r . 

Ha ve fun!! ! 

Program·Description 
A new Galax)1 is ge nerated eac h lime the program 
is RUN. A randolll numbe r of stars (maxi mum of 
2.:;) and Klin go ns (ma xim um 01'3) a re ge ne rated 
a ncl, along with the Ellle rprise, a re rando ml y 
p laced in a lOx I 0 Galax y. 

The Ellle rpri se is equipped with three photon 
torpedos for eve ry Klin gon. and th ree shield units. 
Three hits o n th e Ent.e rpri se from Klin go n allac ks 
wi ll d e plete its shie ld , a Fourth hit wi ll d estroy the 
e nte rprise. The re will be sel f-d estructi o n if th e 
Ente rprise runs into a star or Klin gon while traveling 
around the Ga laxy. 

Klingo ns (a ll that have no t been destroyed ) 
lI' ill fire "tthe Elllerprise if yo ur response time fo r 
a comma nd is lOU slow or if you r torp Ini sses. On ly 
o ne hit O il th e Erue rprise is a llo wed per attac k. 
Ta ke note that th e Klingons fire th e ir to rps in 
e ig ht di rectio ns wh ile the good g uys ca n o nl y fire 
in one direClio n at a lillle. Howeve r , ne ithe r side 
can fire through a star. 

T he sta rs and Klin go ns remain stationa ry 
litro ugh o ul th e game. 

Program Directions 
I. Obse rve o pe ra tin g procedures for V IC20. 

2. Commands 
a. Mo ve: V IC wi ll req uest di rectio n and dis­
la nce. Direction is a numbe r from I thro u g h 
8. whi le distance is the numbe r of spaces you 
wa nllo move. 
h. Torp: V IC will req uest a direction . Torp 
docs 1101 have a dista nce since a pho ton torpedo 
will travel until it hilS a star, Klingo n , o r Ga lax)' 
boundary. 
c. End: This command e nds the game. " You 
surrendered" is the rea l llleaning of "end ." 

3. Scan 
a. A sca n is gene ra ted befo re each command 
request. 
h. The Galax)' is displayed so you ca n see the 

aClualloca lio n o f s ta rs. Klingons. and the 
Ente rpri se. At the Stl Tll C lime. the d irect ion 
code is p ri nted OU L 

c. Sca n cod e. 

Enterprise Klingon Star 

4 . Di rection 
T he di rectio n fo r movin g th e Enle rpri se or 
firin g a photon to rpedo is g ive n by e lll eri ll g a 
numbe r from I th rough 8. T hese nllmbe rs 
will let yo u move or fire a lo rp c\'e r y fo n y-live 
d egrees. 

8 2 

7 ~----~?-----~ 3 

6 
5 

4 

5. C ha nging th e game's diffi culty 
a. Yo u Ca n change th e numbe r oi"lorps a \l owed 
by modifying line 120. 
h. Ano the r wa y is to cha nge (he lime you a re 
a llowed before the Klin gons fi re . The va lue of 
T IS is cha nged by modi fying li nes 450,545, 
'md/or 1530. 

10 PRINT" {CLEAR} ** STA RFIGHT3 **" 
20 PRINT:PRINT"DAVID R MIZNER,SEP81 " 
30 X=PEEK(56) - 2: POKE52 , X: POK E56,X:POKE51 

,PEEK (55) : CLR 
40 CS=256* PEEK(5 2)+PEEK(51) 
50 FORI=CSTOCS+511:POKEI,PEEK(I+32768-CS 

) : NEXT 
60 FORI=7168T07175:READJ:POKEI , J:NEX T 
70 DATA15 , 68,228,254,228,68,15,0 
80 FORI=7448T07 455: READJ : POKEI ,J:NEXT 
9 0 DATA7 ,1 2 , 204 ,252, 204,12,7,0 
100 POKE36869 , 255 
110 DIMA% (10,1 0) , KL(6) 
1 20 FOR I=lT010 
130 FORJ=l T010 
140 A%( I,J ) =0 
150 NEXTJ 
160 NEXTI 
170 K= INT(RND(1)* 3+1) : S=INT( RND( 1)*25+1) 
18 0 KC=K :T= 3*K:H=3 
190 FORI=lTOS 
20 0 GOSUB840 
2 10 IFA%(Cl,C2)<>0THEN200 
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General Purpose

* Character Generator

Design your own special symbols for

any malhemahcal or engineering ap

plication with your own unique fi

gures, create excellent low resolution

graphics (or your games. The pro

gram comes on a cassette with a

sample run that includes many

strange game creatures

Price $12.50

* Mailing List

Create files, enter your mailing lists,

names, addresses and phone num

bers wilh this user Inencly program.

Use one keystroke commands to sort

by name or zip code, modify, delete or

add new entries, and store them on

tape. Recall entries by name or phone

number. Print out mailing fists. It's

simple! Requires at least iDk bytes of

memory to be used effectively.

Price S16 00

1 Bold Face

This program lets you create titles,

banners, ana headlines in almost any

shape or size Create big banners,

headlines, feetlmes, all kinds of

lines. Imagine a ten foot long Happy

Birthday", for instance.

Price S9 00

" Text Editor

At last! The indespensable ■ An easy

to use single load text editor for your

VIC Don't wait any longer

Price S16 00

VIC-20
Mathematics

MathPak

* Complex Function Calculator; Use

your VIC as a handy complex number

calculator with eight registers to

store complex numbers, recall them.

Dperate on them, ana restore them.

* Matrix Operations: Add. subtract.

multiply, find the inverse and deter

minant ot any matrices with this

menu driven program

" Systems of Linear Equations: Solve

any system of linear equations with

this menu driven program

' Function Analysis; Finds *eros.

mm., max.. derivative, or integral of

any user supplied polynomial func

tion.

■ Statistics I and II: Computes mean

*ru standard deviation Performs

hred' ana nonlinear regression on a

usei suppuco aata set as wen as his

* Special Functions' Use trigonomet

ric (unctions not found in VIC'S in

struction set with this easy to use

program.

" Data and Function Plotting: Plots

any user supplied functions or data

set with labels on the VIC printer.

Each program $9 50

Complete MathPak. . 149.50

Educational

■ U S Quiz Set

' States of the Union

' Revolutionary War Battles

' Civil War Battles

This Series of four tutorial programs

helps teach important facts about

U S History. Learn the who. when.

where, and how long of two centuries

ol American Presidents. Learn when

each state entered the Union, where

it is, what its capital and population

are Learn about the battles of the

Revolutionary and Civil wars that

changed the course of history, when

and where they were fought, who the

commanding generals were, and who

won!

Single . Sa.00

Pack S25.OO

* Ouiz Kit

Create your own quizes with this han

dy quiz programming kit Compile the

questions and answers and the com-

puler program does the rest. This

flexible progiam allows you to design

custom quiz sets for home or class

room use A great way to teach or to

study

Price $14.00

' Spelling Bee

I You are thn spelling Dee. and

beautiful, if you miss the word, it's

deadly The program contains a dic

tionary of often misspelled words for

you to practice on.

II. Included on the same tape is an ad

vanced version of the above program

that allows teachers and parents to

make their own lists of hard to spell

words to use with this program.

Price 512.50

Games & Entertainment
" Road Rally

■ Wipeout

" Hidden Code

' Alien Descent

" Laoynnth

• Pods

' Blackjack

■ Kahedescope
Each

Any Ihree

Color

Sound

Graphics

S7.00

SI 7.00

Order today or ask for our

free catalogue;

MDS

47 Dearborn PI. #18

Goleta, CA 93117

Please add SI 50 for shipping.

California residents add 6% sales
tax

VIC-20 is a Registered Trademark of

Commodore Business Machines.

VIC-20 VIC-20 VIC-20 VIC-20 VIC-20 VIC-20 VIC-20 VIC-20 VIC-20 VIC-20

220 A%(C1,C2)=1

230 NEXTI

240 F0RI=lTOK

250 GOSUB840

260 IFA%{C1,C2)O0THEN250

270 A%(C1,C2)=2:KL(I)=C1:KL(I+3)=C2

280 NEXTI

290 GOSUB840

300 IFA% (C1,C2) O0THEN290

310 A%(C1,C2)=3:E1=C1:E2=C2

320 PRINT:PRINT:PRINT"KLINGONS",K

330 PRINT:PRINT"TORPS",T

340 PRINT:PRINT"STARS",S

350 FORI=1TO3000:NEXT

360 GOSUB860

370 PRINT:PRINT"ENTER YOUR COMMAND"

380 PRINT"1=MOVE 2=T0RP 3=END"

390 TI$="000000"

400 INPUTC

410 IFTI$<"000015MTHEN440

420 GOSUB1130

430 GOTO360

440 ONCGOTO470f580

450 PRINT">Y0U SURRENDERED"

460 GOTO1420

470 PRINT:PRINT"ENTER DIRECTION,DISTANCE"

480 C1-E1:C2=E2:TI$="000000"

490 INPUTC,D

500 IFTIS<"000015"THEN530

510 GOSUB1130

520 GOTO350

530 IFO8ORD>14THEN490

540 A% (E1,E2)=0:GOSUB670

550 E1=T1:E2=T2

560 IFA%{E1/E2)=1ORA%(El,E2)=2THENPRINT">

HIT A STAR OR KLINGON":G0T01420

570 A%(E1,E2)=3:GOTO360

580 IFT>0THENGOSUB1270

590 IFT>0ANDKOK0THEN360

600 PRINT">N0 MORE TORPS"

610 IFKO1THEN640

620 PRINT">RAM LAST KLINGON"

630 GOTO470

640 PRINT">YOU'RE OUTNUMBERED"

650 PRINT">FEDERATION IS LOST"

660 GOTO1420

670 ONCGOTO690,7 00,710,7 20,7 30,740,7 50

680 U=-1:V=-1:GOTO760

690 U=-1:V=0:GOTO760

700 U=-1:V=1:GOTO760

710 U=0:V=1:GOTO760

720 U=1:V=1:GOTO760

730 U=1:V=0:GOTO760

740 U=1:V=-1:GOTO760

750 U=0:V=-1

760 FORI=1TOD

770 T1=C1+I*U:T2=C2+I*V

780 IFTK1ORT1>10ORT2<1ORT2>10THEN8 20

790 IFA%(T1,T2)>0THEN830

800 NEXTI

810 GOTO830

820 T1=C1+(I-1)*U:T2=C2+(I-1)*V

830 RETURN

8 40 C1=INT(RND(1)*10+1):C2=INT(RND(1)*10+

1)

General Purpose VIC-20 SOFTWARE 
thOugh mat lIower you nestle In lookS 
beautl lul, If you miss the word, It's 
oeaoly The program Contains a oic· 
1I0nal Y 0 1 often misspetleo woros for 
you to practice on. 

• Character Generalor 
Design your own special symbols 101 
any mathematical or engineer ing ap­
plication with your own uniQue ,,­
gures, create el(cellen l low resolu l10n 
graphics lor your games The prC). 
gram comes on a cassell e with a 
sample run t haI Includes many 
strange game creah.llos. 
Price ............ . · $t2.50 
• Malti ng List 
Create liles. enter your mailing Itsts, 
names, addresses and phone num· 
bers wi th this usef Inenoly program. 
Use one keyslfoke commands to sort 
by name 01 ZiP coae. rno!!! ly. celete or 
add new enlnes, anc store them on 
l ape Recall entnes by name or phone 
number. P,lnt out mailing lists Irs 
Simple! ReQUires alleas\10k bytesol 
memory 10 be used ellectlVely. 
Price . SI6.00 
• Bold Face 
ThiS plOgram lei S you crea te titles. 
banners. and headlines In at most any 
shape or size Create big banners, 
headlines. leettines. atl kinas 01 
hnes. tmaglne a ten loot tong " Happy 
Blllhday··. lor Instance. 
Price . · S9 00 
• Text Editor 
At last! The Indespensabte ' An easy 
to use single loaolexl eOltor lor your 
VIC Don'l walt any longer 
Pllce . 

22~ A%(C1 , C2)=1 
23~ NEXTI 
24~ FORI=lTOK 
25~ GOSUB84~ 

· St6.oo 

Mathematics 
MathPak 
• Complex Func tion Calcula tor: Use 
your VIC as a handy complex number 
calculator WI th eight registers to 
stole complex numbers. recatt them, 
operat e on them . ana res tor e them 
• Matri_ OperaUons: Add, subtrac t. 
mul tiply. fino the Inverse ana aeter· 
mlnant 01 any ma tr ices With thiS 
menu allven prog ram 
• Systems 01 linea' Equal Ions: Salve 
any system of hnea r eQualions With 
th iS m~nu ollven program 
• Function Analysis: Flnos lelOS. 
min .. max .. aerlvatlve. 01 Integral 01 
any user suppllea polynomial lunc· 
tlon 
· Statistics I ana II: Compu tes meoln 
.. ro ~tanOarCl Clevlahon PCIIO'IIlS 
IW(>,,, <lno nonlinear legresslon on a 
U~'" ~uDDhed aata ~el as well as n,s 
tOl.;' .. tI1S 

• Special FunctiOnS: Use trlgonomet· 
IIC functions not louno In VICS In· 
s\ruchon ScI wltn tn,s easy to use 
program. 
• Data and Function Plotting: PIOIS 
any user supphea functions or o"l a 
set With labels on the VIC pllnter 
EaCh program $9.50 
Complete MalhPak $49.50 

26~ IFA%(C1 , C2)<>~THEN25~ 
27~ A%(C1 , C2)=2:KL(I)=C1 : KL(I+3)=C2 
28~ NEXTI 
29~ GOSUB84~ 

3~~ IFA%(C1 , C2)<>~THEN290 
31~ A%(C1 ,C 2)=3:E1 =C1 :E2=C2 
32~ PRINT :PRINT:P RINT "KLINGONS ", K 
33~ PRINT:PRINT"TORPS" ,T 
34~ PRINT:PRINT"STARS",S 
35~ FORI=lT03~~~:NEXT 
36~ GOSUB86~ 
37~ PRINT:PR I NT " ENTER YOUR COMMAND" 
38~ PRINT"l=MOVE 2=TORP 3=END " 
39~ TI$="~~~~~~" 

4~~ INPUTC 
41~ IFTI$< " ~~~~15 "THEN44~ 

42~ GOSUB113~ 

43~ GOT036~ 

44~ ONCGOT047~ , 58~ 

45~ PRINT" >YOU SURRENDERED" 
46~ GOT0142~ 
47~ PRINT:PRINT"ENTER DIRECTION,DISTANCE" 

48~ C1 =E1: C2=E2:TI $ ="~ ~~~~~ " 
49~ INPUTC , D 
500 IFTI$<"000015 "THEN530 
510 GOSUB1l30 
520 GOT0350 
530 IFC>80RD>14THEN49~ 

Educational 
· US OUIZ Set 
· Slates 0 1 Ihe Unron 
· Revolu t,onary War Battles 
· C,v,1 Wal Battles 
ThiS senes o t tour tutorral programs 
helps l eaCh ,mportant lac ts about 
US H IStOfy Learn the who. when. 
where. ana how long o f two centuries 
0 1 Amellcan Presloents. learn when 
eaCh state enlereo Ihe Union. where 
,t 'S what ' IS capital ana population 
are Lealn at>Qut Ihe batt les 0 1 Ihe 
Revolutionary ana C,Vil wars that 
c flanged the course 0 1 n'slory, when 
and whele they were taught. who Ihe 
commanomg generals were. ana who 
·,. on' 
Smgle 
Pac !.. 
• Ou iz KII 

. $8.00 
S25.00 

Create your own QUileS w,th thiS han· 
Oy QU" programmIng kit Compile the 
Quest,ons ana answers and !he com· 
pu tel program ooes Ihe lest. ThiS 
Itcuole prog ram allows you toOeslgn 
custom QUIZ sel s lor home or class· 
loom use A great way to teacn or to 
Sludy 
Pllce $14.00 

I! Incluoea on Ihe same tape IS an ad· 
vanceo verSion of Ihe above program 
that allows Icachers ana paHlIlls 10 
make therr own IIsl s of haro 10 spetl 
wOlas to use With Ih ls program. 
Pllce. . ..... $12.50 

Games & Entertainment 
· Roan Rally 
• Wipeout 
· Hiaden Code 
• Alien Descent 
• Labyronth 
· Pods 
• Black jack 
, Katieaescope 
Each 
A.ny Ih ree 

Color 
Sound 

Graphics 

Order today or ask for our 
free catalogue; 
MDS 
47 Dearborn PI. #18 
Goleta, CA 93117 

Please aao SI .5O lor shlppmg. 
Caillornia residents ada 6% 
Ia. 
VtC·20 ,s a Registered Trademark 01 
Commooore S .... sl ness Machines. 

540 A%(E1 , E2)=0 :GOSUB670 
550 E1=T1:E2=T2 
56~ IFA%(E1,E2)=10RA%(E1,E2)=2THENPRINT"> 

HIT A STAR OR KLINGON ": GOT01420 
570 A%(E1,E2) =3:GOT0360 
580 IFT>0THENGOSUB127~ 
590 IFT>0ANDKC>K0THEN36~ 
6~0 PRINT " >NO MORE TORPS" 
61~ IFKC>lTHEN640 
620 PRINT" >RAM LAST KLINGON " 
630 GOT0470 
64~ PRINT">YOU'RE OUTNUMBERED" 
650 PRINT">FEDERATION IS LO ST " 
66~ GOT01420 
670 ONCGOT069~ ,7 00,710 , 72~ , 730 , 740 ,7 50 
680 U=- 1:V=-1 :GOT076~ 

690 U=- 1:V=~ : GOT076~ 
700 U=- 1:V=1 :GOT0760 
710 U=~ : V=1 : GOT0760 

720 U=1:V=1:GOT0760 
730 U=1:V=0 :GOT0760 
74~ U=1 : V=-1: GOT076~ 
75~ U= ~ :V=-l 
760 FORI=lTOD 
77~ T1=C1+ I*U:T2=C 2+I*V 
78~ IFT1<10RT1>100RT2<10RT2>10THEN820 
79~ IFA%(T1 ,T2»0THEN830 
800 NEXTI 
810 GOT0830 
82~ T1=C1+(I -1 )*U:T2=C2+(I - 1)*V 
83~ RETURN 
840 C1 =INT (RND(1) *10+1) :C2=INT (RND( 1) *10+ 

1 ) 
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850

860

870

880

890

900

910

920

930

940

950

960

970

980

990

1000

1010

1020

1030

1040

1050

1060

1070

1080

1090

1100

1110

1120

1130

1140

1150

RETURN

PRINT:PRINT" *** SCAN ***"

PRINT:PRINT" ++++++++++++"

FORI=1TO10

PRINT" +";

FORJ=1TO10

ONA%{I,J)+1GOTO940,960,980

PRINT"@";

GOTO990

PRINT" ";

GOTO990

PRINT"*";

GOTO990

PRINT"#";

NEXTJ

ONIGOTO1020,10 30,104 0,1050

1080

GOTO1090

PRINT"+ COURSE":G0T01100

PRINT"+":GOTO1100

PRINT"+ 1":GOTO1100

PRINT"+ 8 2":GOTO1100

PRINT"+ 7 3":GOTO1100

PRINTn+ 6 4":GOTO1100

PRINT"+ 5":GOTO1100

PRINT"+"

NEXTI

PRINT" ++++++++++++"

RETURN

FORM=1TOK

C1=KL(M):C2=KL(M+3):D=14

IFA%(C1.C2J-0THEN1210

COMPUTE!

,1060,1070,

1160

1170

1180

1190

1200

1210

1220

1230

1240

1250

1260

1270

1280

1290

1300

1310

1320

1330

1340

1350

1360

1370

1380

1390

1400

1410

1420

1430

1440

1450

March, 1VB2. Issue 22

PRINT">KLINGON SHOOTING"

FORC=1TO8

GOSUB670

IFA%(T1,T2)=3THEN1230

NEXTC

NEXTM

GOTO1260

H=H-1:IFH<0THEN650

PRINT:PRINT">ENTERPRISE IS HIT"

PRINTH"SHIELD UNITS LEFT"

RETURN

PRINT:PRINT"PHOTON TORP DIRECTION"

TI$="000000"

INPUTC

IFTI$<"000015"THEN1330

GOSUB1130

GOTO1410

C1=E1:C2=E2:T=T-1:D=14

IFO8THEN1270

GOSUB670

IFA% (T1,T2)O2THEN1400

A% (T1,T2)=0:KC=KC-1

IFKC=0THENPRINT"> FEDERATION SAVED <"

:GOTO1420

GOTO1410

GOSUB1130

RETURN

PRINT:PRINT

INPUT"ANOTHER GAME 1=YES";Z

IFZ=1THEN120

END ©

"Probably the best-documented

programs I've seen for the PET/CBM."

- Robert Baker, Sept. 1981 KILOBAUD/Microcomputing

HESBAL : Assembler/editor for PET and VIC

HESCOUNT, n . . , . , ___ .„._

HESLISTER • Debu99m9 tools for PET and VIC

HESPLOT : Hi-res graphics subroutines for VIC

HESCAT : Disk cataloging system for PET

HESCOM : Exchange data, programs between PET and VIC

v

i

c
Also, many games for the VIC

Write today for your free catalog

Human engineered Software (213)398-7259

3748 Ingleuuood Blvd. Room 11 24 HOURS

Los flngeles, California 90066

PET, CBM, and VIC are trademarks of Commodore
Dealer Inquiries invited

SOURCe ID:

TCK308
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850 RETURN 
860 PRINT:PRINT" *** SCAN ***" 
870 PRINT:PRINT" ++++++++++++ " 
880 FORI=lT010 
890 PRINT" + "; 
900 FORJ=lT010 
910 ONA%(I,J)+lGOT0940 , 960 , 980 
920 PRINT u @,,; 
930 GOT0990 
940 PRINT" "; 
950 GOT0990 
960 PRINT"·"; 
970 GOT0990 
980 PRINT"#"; 
990 NEXTJ 

COMPUTIEI 

1160 PRINT">KLINGON SHOOTING " 
1170 FORC= lT08 
1180 GOSUB670 
1190 IFA%( T1, T2)=3THEN1230 
1200 NEXTC 
1210 NEXTM 
1220 GOT01260 
1230 H=H-1:IFH<0THEN650 

March, 1982. Issue 22 

1240 PRINT : PRINT " >ENTERPRISE IS HIT" 
1250 PR INTH" SHIELD UNITS LEFT " 
1 260 RETURN 
1270 PRINT:PRINT"PHOTON TORP DIRECTION " 
1 280 TI $="0 00000 " 
1 290 INPUTC 

1000 ONIGOT01020 , 1030 ,1 040 ,1 050 , 1060 , 1070 , 
1300 I FTI $< " 000015 "THEN1330 
1310 GOSUB1l30 

1 080 
10 10 GOT01090 
1020 PRINT"+ COURSE" : GOTOl100 
1030 PRINT"+ " :GOTOl100 
1040 PRINT"+ 1":GOTOl100 

1320 GOT01410 
1 330 C1 = E1: C2 = E2:T=T-1: D=14 
1340 IFC>8THEN1 270 
1350 GOSUB670 
1360 IFA%(T1 , T2)<>2THEN1400 
1370 A%(T1 ,T2)=0 : KC=KC-1 1050 PRI NT"+ 8 2 " :GOTOl100 

1060 PRINT"+ 7 3 ": GOTOl100 
1070 PRINT"+ 6 4 ": GOTOl100 

1380 IFKC= 0THENPRINT " > FEDERATION SAVED <" 

1080 PRINT"+ 5 " :GOTOl100 
1090 PRINT"+" 
1100 NEXTI 

: GOT01420 
1390 GOT01410 
1400 GOSUB1l30 
1410 RETURN 
1420 PRINT : PRINT 1 11 0 PRINT" ++++++++++++ " 

1 120 RETURN 
113 0 FORM= 1 TOK 

1430 INPUT " ANOTHER GAME l=YES "; Z 
1440 IFZ =lTHEN120 

1140 C1=KL( M) : C2 =KL(M+3) : D=14 
1150 IFA%(C1 , C2)=0THEN1 210 

1450 END © 

"Probably the best-documented 
programs I've seen for the PET ICBM." 

- Robe rt Baker, Sept. 1981 KILOBAUD/ Microcomputing 

HESBAL : Assembler/ editor for PET and VIC 
HESCOUNT, . 
HESLISTER : Debugging tools for PET and VIC 

HESPLOT : Hi-res graphics subroutines for VIC 
HESCAT : Disk cataloging system for PET 
HESCOM : Exchange data, programs between PET and VIC 

V 
I 

C 
Also , many games for the VIC 

Write today for your free catalog 

Human Engineered Software 
3748 Inglewood Blvd. Room 11 
Los Angeles, California 90066 

PET, CBM, and VIC are trademarks of Commodore Dealer Inquir ies invited 

(213) 398-7259 
24 HOURS 

SOURCE ID: 
TCK308 
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Swirl And Scribble

Matt Giwer

Annandale.VA

Swirl produces extremely complex designs in

Graphics 8 which have to be seen to be appreciated.

These are not simple sinusoidal or trigonometric

plots, but rather are of some artistic merit and may

be suitable for logos, letterheads and the like.

The basis for these plots is the set of equations

in lines 230 and 235. They arise from the study of

modern control theory and are of interest in that a

very small change in the two input constants, A

and C, can produce a very large change in the

shape and character of the plots. The program is

easily adaptable to computers other than the Atari

by simply plotting the values ofX and Y as in line

250. The values of R and T merely center the ploi

on the screen.

On your first few plots you will notice that, for

the first minute or so, the points will all be in a

small area in the center. REM lines 2249 and 2250

show how to change line 250 to show this region.

To get you started the 501 through 660 REM lines

show pairs of values for A and C respectively.

A note of caution: since this uses Graphics

8+16, if the program should end, the display will

go back to Graphics 0 and tell you that it is ready.

This is why the I loop in line 215 is set to 3000.

Although a few hundred would be more than

enough to fill enough to fill the screen the extra

hundreds hurt nothing and permit unexpected
phone calls and the like.

Scribble

A computer program should be scaled to its users.

Scribble is a simple program thrown together at

the insistance of my six year old who remembered

that our last computer had a built in game called

scribbling. The Atari would never be up to his

standards until there was a way to scribble on the

screen. So in order to keep down the heated dis

cussions as to which computer to hook up to the

TV I threw this short program together. To my

surprise this little program is held higher in his

estimation than Star Raiders and is second only to

his favorite sea serpent. I offer it here for your

child's enjoyment.

To use, a joystick is inserted into position

number one and this draws a line on the screen.

Pushing the trigger erases the screen. No other

provision for operator interaction is made. Keeping

it simple kept it popular.

Scribble

1 REM
lies

1182
1210

1226

1236

1240

1250

1260

1270

1286
1290
1460

1410

1420

1430

1500
1510

1550

NAME SCRIBBLE

GRAPHICS 5+16

COLOR 1

A=STICK<0>

IF R=7 THEN X=X+1
IF A=ll THEN X=X-1

IF A=14 THEN Y=Y-1

IF A=I3 THEN V=Y+i

IF R=b THEN X=X+1:Y=Y-1

IF A=5 TrEN X=X+i:Y=Y+l

IF A=9 THEN X=X-1=Y=Y+1
IF A=10 TrEN X=X-1=Y=Y-1

@ TrEN X=BIF

IF 79 THEM X=79

IF Y<@ TrEN Y=0

IF Y>47 TrEN Y=47
F10T X,Y

IF STRIG<£O=U THEN GRAPHICS

GOTO 1210

5+16

Swirl

50

89

99

100

110

151

152

153

154

155

170

180

215

220

230

235

250
315

GRAPHICS
■? ■ ? ■ ■? ■

? "IHPUT

0
n

A ArCi C :"j

INPUT A,C
',-' "Q—ll • Li

n .' n

GRAPHICS

R=150

T=85

SETCQLGR
SETCOLOR

X=l
i—l

FOR 1=1
s=x

X=R:i:V+C^

. n .-■_ H. .-■

8+ib;COLOR 1

2,1,3

1,4,13

TO 3960

:^+S'v-X£X£( I—CV( i+X*X)

Y»-S+C$X+S®$X#< 1-C >/( 1+X*X >

TRAP 315

rCXT I

;KL0T X+R,Y+T;TRAP 4U000
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Swirl And Scribble 

Matt Giwer 
Anna ndale, VA 
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Swirl produces extremely complex designs in 
Graphics 8 which ha\'e to be seen to be a ppreciated. 
These a re not sim ple sinusoidal or trigonometric 
plots. but rather a re of some a rtistic merit a nd may 
be suitable for logos, le tterheads and the li ke. 

provisio n for operalo r inle raclio n is made. Keeping 
it simple kept it popula r . 

The basis fo r these plots is the set o f equations 
in lines 230 and 235. They arise from the swd y o f 
mode rn conlro!lheory and are o f" inle res l in lhal a 
very small change in lh e lWO inpul conSlanlS, A 
and C, can produce a very large change in the 
shape and character of the plo ts. The progra m is 
easil y ada pta ble to computers o the r tha n the Ata ri 
by simply plo tting the va lues of X a nd Y as in line 
250. T he va lues o f R and T me rel y center the plo t 
on lhe screen. 

On your first few plots yo u will no tice that, for 
the first minute or so, the poin ts will a ll be in a 
sma ll a rea in the center. REM lines 2249 and 2250 
show how to change line 250 to show this region . 
To get you sta rted the 50 I thro ug h 660 REM lines 
show pairs of values fo r A and C res pectively. 

A note o f cau tion: since this uses Gra phics 
+ 16, if the program should end . the d isplay will 

go bac k to Graphics 0 a nd tell )'O U th at it is read y. 
T his is why the I loop in line 2 15 is set to 3000. 
Although a few hundred would be mo re tha n 
enough to fill eno ugh to fill the screen the ex tra 
hundreds hu rt nothing a nd permi t unex pected 
phone call s and the li ke. 

Scribble 
A computer program should be scal ed to its use rs. 
Scribble is a simple progra m thrown togethe r at 
the ins istance o f my six yea r old who re membered 
that ou r last compu ter had a built in game ca lled 
scribbl ing. The Ata ri wo uld neve r be up to hi s 
standards until there was a way to scri bble on the 
sc reen . So in order to kee p d own the heated dis­
cussions as to which compute r to hoo k up to the 
TV I threw thi s short p rogram together . T o my 
surprise this littl e program is held higher in his 
estimation than Star Raide rs a nd is second onl y to 
his favori te sea ser pent. I o ffer it he re fo r yo u r 
child 's enjoyment. 

To use, a joystick is inserted in to pos ition 
number o ne and this draws a line o n lh e screen. 
Pushing the trigger erases the screen . No othe r 

Scribble 

1 REM NAtE SC'R I E.'BLE 
1100 GRAPHIC:; 5+16 
1102 COlOR 1 
1210 A=STICI( 0) 
12:..~ IF A=7 THEN :~=X+l 
1230 IF A=l1 THEH )(=X-1 
124£1 IF A=14 THEH ,\,=\,-1 
1250 IF A=13 THEfl '(=')'+1 
126£1 IF R=6 HIll :'(=)(+1 : \ '='l-l 
127(1 IF f:;=5 THEtl )(=X+ 1 : 'i='(+ 1 
12b'0 IF A=9 Tf·El :';=X-l: \ '=\'+1 
12'30 IF A=10 TitH :~=)H : \,=,/- 1 
1400 IF )«0 TtEH :~=0 
1410 IF X>79 THEtl :":=79 
1420 IF 'N0 THEH '1'=0 
1430 IF '047 THEfl '1'=47 
1500 PLOT )(, \' 
1510 IF STRIG( (1 )=0 TitH GRAPHICS 5+16 
1~.(J GOTO 1210 

Swirl 

50 GRAPHICS 0 
B0 ? :? :? :? 
90 ? "HlPUT A AHO C :" ; 
100 ItPUT A, C 
110?uA=II;A;1I C=II ;C 
151 GRAPH ICS :::+ 16 : COLOF~ 1 
152 R=150 
153 T=85 
154 SETCDLOR 2., L 0 
155 SETCOLOF~ 1, 4, 13 
170 )(=1 
100 '/=1 
215 FOR 1=1 TO 3000 
2C.'0 S=i{ 
230 l::=A*'l+C*:>~+St:;~*Xt( 1-C )/ ( 1 +::<t>~) 
235 '"('=-S+C:*>~ +2::;'-:j:::~::K~:( 1-C )/( 1 + j~ :*-X ) 
L'50 TF:AP 315: F'lOT ::<+R,'i + T' TF.:AF' 40£1~)0 
315 t·lE:,,:T I 



320 GOTO 226

339 Em

561 REM 1.01,-1

502 RBI 1. Si.-.95

503 REH 1.81,-.92

504 REH UERV GOOD, BLACK HOLE 1.91*+0.8

505 REM 1.9I/-.1
606 REM i.y0yi,-2

601 REM A RANGE .999 AM3 .932; C RANGE -

2.0055 AND -1.9

b5S REM 1.01, S

651 REM l.y«y,+.00i<>-.001

669 REM i.y08,+.y5<>-.S5

2249 RQ1 TO SEE THE CENTER OF THESE PLOT

SCHANGE LINE 250 TO
2256 REM LINE 258 TRAP 315=PLOT X*i8+K,Y

*10+T=TRAP 48000
4998 END

5S0y GRAPHICS 8'LIST 1*330
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The Resource.

Software for

Personal Computers

A collection of 10 dhoilengirg p

enieriojrmerit value — ard 2 pe

functional volue. In diik ord or

GAMES • HELICOPTER BATTLE

• HORSE RACING

• KENO

• LIGHTNING HOLTS

ond REACTION

• THE MAD MARBIE

• MUSIGAMEttGom*

• SUPERMASTER

• TAG

• TRACTOR BEAM

• WAR AT SEA

BUSINESS • CCA Date

Moragem*nt Syittrr

• LETTER WRITER

ogramt crested to

ionol busires

coiielte as ir

Req. - 16K

- 16K

Req.-ISK

- 16K

Req.- BK

- tiK

Req.- 16K

-24K

Req. - BK

- 16K

) Req.-16K

- 7*K

Req.- BK

- 16K

Req. — 16K

— 16K

Req. - BK

— 16K

Req— 16K

-24K

Req. — 49 K

Req- - 24K

pro

provide
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RAM

RAM

RAM

RAM

RAM

RAM

RAM

RAM

RAM

RAM

RAM

RAM

RAM

RAM

RAM

RAM

RAM

RAM

RAM

RAM

RAM

RAM

Cuisetie

Diik

Caaeile

Diik

Ctusette

Disk

CouelTP

Disk

Coiselte

DUk

Coneite

Diik

Coiietle

Diik

Cosseitr

Disk

CoLietle

Diik

Coisettt

Disk

Kil

Diik
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9.95
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9.95

14.95

9.95

14.95

9.95

14.95
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19.95

99.95

19.95
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Every PET

Needs a Friend.

CURSORS is the best friend your Commodore PET will

ever have. Since July, 1978 we have published 170 of the

most user-friendly programs for the PET available any

where. When we write or edit a program, we spend lots of

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

all the little things that help make using a computer a plea

sure instead of a pain.

Naturally, CURSOR programs are technically excellent.

Each program that we publish 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 im

aginative programs. And every issue of CURSOR is still

available! We continue to upgrade previously published

programs so that they'll work on the four varieties of Com

modore ROMs. All issues from #23 on also work on the 80

column CBM.

For only S5.95 you can buy a sample issue and judge for

yourself, or send $20.00 and we'll mail you the four most

recent issues of CURSOR (over 20 excellent programs (or

your PET). Each C-30 cassette tape includes five prog

rams, a graphic Front Cover, ready to LOAD and RUN on

your PET VISA and Mastercard welcome.

Who knows? After your PET meets CURSOR, things may

never be the same!

CURSOR is a trademark of The Code Works.

AUTHORIZED DISTRIBUTOR:

Greit Brrtiin

AUD1OCEMC, Lid.

P.O. Bo* 88

Reading. Berkshire

HoIUnd

COPVTHONrCS

Bergemeester

Van Suchtelensiraal 46

7*13 XPDevenler

Mpm

SYSTEMS FORMULATE CORP.

5hin-MakichoBldfi. 1-8-17

Yaeiu. Chuo-ku. Tokyo 103

AihIijIiiIi

MtCROCOMPUTER

HOUSE, ITD.

133 Regent Street

Chippendale. Sydney

N.S.W Australia 2006

theCODE
WORKS
Box 550

Coleta, CA 93116

805-683-1585

3~1 GOTD 220 
330 EffJ 
501 REM 1.01.-1 
502 m 1 1. 01. - .95 
503 m1 1.01, -. 92 
504 m1 IJER\' GOOD, BLACK HOLE U)1. +(1.:::: 
505 REt1 1. 01, - . 1 
600 REM 1.0001..-2 
601 F£11 A RAt lGE . 9'39 AHO . 992 ; C RAHGE -
2.0055 AtlO -1 .9 
65(1 F,'£M 1 .01, '" 
651 F£11 1 . 00:::,+ . 001< >- . 0~)1 
660 F~EM 1.00:::, +.050 - .05 
2249 ~n1 TO :,EE THE CEtITE~: OF THE~;E PLOT 
SCHAHGE LItlE 25£1 TO 
2L'50 F£M LItlE 250 TRAP 315 , PLOT ~<:Hl1+R , '( 
* 1 f1+ T ,TRAP 40(1(1(1 
490(1 EtlD 
50(1(1 GRAF'HIC:, (1 , LIST 1, 33(1 © 

COMPUTE! 
The Resource. 

A collection of 10 cholleng ing p.09remo crea led 10 provide" ,," iquI! 
en te rlo;"""enl volue - end 2 peflono l bu.ine" p '09,om, w ith brood 
funCl ionel ",o lue. In d ilk ord o. <o uelle 01 indi.c"ed. 

GAMES • HEl ICOPHIi 8ATTlE Req. - 16K RAM 'Conelle 
- 16K RAM / Oi.k 

• HORSE RACING Req. - 16K IIAM/Co nelle 
- 16k RAM / Di,k 

• KENO Req . - al( RAM CO llelle 
- 16K RAM Oilk 

• LIGHTNING eOLlS Req. - 16K RAM / Co lle t' .. 
end REACTION _ 24 K RAM / Di,k 

• THE MAO MARBLE Req. _ 81( RAM (o uelle 
- 16K IIAM / Oj,k 

• MUS IGAME (1 C(lme.) lIeq. - 16K RAM / Conel!e 
- 2" K RAM 'Oil~ 

• SUPERMASTER 

• TAG 

e TRACTOR 8EAM 

Req. - 8 K RAM fCo ueue 
- 16K RAM /D i .~ 

Req. - 16K RAM CoueTle 
- 16K RAM Oi.1t 

Req. - 8K RAM ' Co"etle 
- 16K RAM / Dillt 

S 9.95 
1-'.95 
9 .95 

1-'.95 
9.95 

1-4.95 
9 .95 

14 .95 
9.95 

1-4.95 
9 .95 

1-4 .95 
9 .95 

1-'.95 
9 .95 

14.95 
9 .95 

' '' .95 
e WAR AT SEA Req . _ 16K RAM CO llene 1".95 

- 2 .. K RAM /Oi l~ 19.95 
BUSINESS · CCA 0 ,, 10 

Morosemlnl S.,'!em Req. - "9K RAM 0;,\ 99.95 
• lETTER WRITER Req . - 2"K RAM O i .~ 19.95 

® l •• "...,.'" o. AUJU.1ftC. r:e .''',"0" 0' CUSTOM m':t","",. 

238 hcfto"ge 51., Chicopee. 01013 
(413) '92 ·4761 

Mo~ten:o.d & VISA Ac«-pled 
• Deale. A"d Oi, l. ibulo, Inqui,ie, In .. ;led 

• CIoMd 'Til 5:30 _ i 

Every PET 
Needs a Friend. 

CURSORBI is the best friend your Commodore PET will 
ever have. Since July. 1978 we have publi shed 170 of the 
most user·friendly programs for the PET available any­
where. When we write or edit a program, we spend lots of 
time fu ssing about how it will treat you. We pay attention to 
all the little things that help make using a computer a plea­
sure instead of a pain. 

Naturally. CURSOR programs are technically excellent. 
Each program that we publi sh 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 fu ll of im­
aginative programs. And every issue of CURSOR is still 
available! We continue to upgrade previously published 
programs so that they'll work on the four varieties of Com­
modore ROMs. All issues from # 23 on also work on the 80 
column CBM. 
For only $5.95 you can buy a sample issue and judge for 
yourself, or send $20.00 and we'll mail you the four most 
recent issues of CURSOR (over 20 excellent programs for 
your PET) . Each C·30 cassene tape includes five prog­
rams, a graphic Front Cover, ready to LOAD and RUN on 
your PET. VISA and Mastercard welcome. 

Who knows? After your PET meets CURSOR, things may 
never be the same I 
CURSOR is a trademan.: 01 The Code Works. 

AUTHORIZED DISTlI:IIVTORS: 

G,UII,Ihln 
AUDIOGENIC, LId. 
P.O . 80~ 8e 
R~ .. din&. B~,kshi ,~ 
Hob"d 
COfOYTRONICS 
lIefgemeesle , 
Van Suchlelernuul -46 
741) XP Oeventer 

~ ... " 
SYSTEMS fORM UlATE CORP. 
Shin.'''la~ icho Bldg 1-11·17 
V~~U , Chuo-~u, fo~yo 10) 
AUSluusb 
MICROCOM'VTlR 
HOUSE. LTD. 
1]) Regen! S1f~t 
Chippendale, Sydney 
N.S.W. A.umali .. 2006 

THECODE 
WORKS 
Box 550 
Goleta, CA 93116 
805-683-1585 
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WEBS

Loran Gruman

Burnsville, MN

Here is a one-player game for a 40-column PET

[or an 80 column machine with the program in

COMPUTE! #12, pg. 130 loaded — Ed.]. If your

machine has sound, turn it on.

100 REM WEB WRITTEN 1980 BY LORAN G

RUMAN 2300 SO SKYLINE DR. "

BURNSVILLE

110 REM MINNESOTA, 55337

120 POKE59467,0

130 PRINT"{CLEAR}{02 DOWN}{08 RIGHT
RIGHT}{REVlWEB INSTRUCTION
S:{OFF}"

140 PRINT"{02 DOWNjYOU ARE THE NUMB
ER."

150 PRINT"KEEP THE MOVING NUMBER FR

OM TOUCHING ANYWEB ON THE ~

SCREEN."

160 PRINT"{DOWNjTHE NUMBER IS CONTR

OLLED BY PUSHING:

170 PRINT"{DOWN}{03 RIGHT}8=UP
8"

180 PRINT"{03 RIGHT}4=LEFT
B"

190 PRINT"{03 RIGHT}6=RIGHT

4C5C6"

200 PRINT"{03 RIGHT}2=D0WN

B"

210 PRINT"{03 RIGHT}5=STOP
2"

220 PRINT"{DOWN} TEN HITS A

ND YOUR OUT.{DOWN}"

230 PRINT"{02 DOWN}{04 RIGHTjPUSH A

NY KEY WHEN READY TO START
ii

240 GETK$:IFK$=""THEN240

2 50 PRINT"{CLEAR}":A=32768:F=49
260 R=INT(RND(1)*500)+1:Q=A+R

270 GETB$

280 IFB$="4"THENC=-1:S=1

290 IFB$="6"THENC=1:S=1

300 IFB$="8"THENC=-40:S=1

310 IFB$="2"THENC=40:S=1

320 IFB$="5"THENC=0:S=0

330 IFC=40ORC=-40THEN360

34 0 IFP+O39ORP+C<0THENC=0:S=0:GOTO
360

350 P=P+C

360 IFAA=ETHENE=INT(RND(1)*25)+1:I=

TT:TT=INT(RND(1)*4)+1:AA=0

370 IFTT=1THENQ=Q+1

380 IFTT=2THENQ=Q-1

390 IFTT=3THENQ=Q-40

400 IFTT=4THENQ=Q+40

410 IFTT=4ANDI=3THENQ=Q+1

420 IFTT=3ANDI=4THENQ=Q-1

430 IFQ>33768THENTT=3:GOTO360

440 IFQ<32768THENTT=4:GOTO360

4 50 LETAA=AA+1

460 POKEQ,81

4 70 IFA+O33767ORA+C<32768THENS=0:G

OTO270

480 T=T+S:IFSO0THEN GOSUB680

4 90 A=A+C

500 V=PEEK(A)

510 IFVO32ANDDVOFTHENN= 1

520 IFV=FTHENN=1

530 IFC=0THENN=0

540 IFN=1THENGOSUB650

550 F=F+N:IFF=58THEN570

560 N=0:POKEA,F:GOTO270

570 PRINT"YOU SCORED A TOTAL OF";T"

{LEFT} ":PRINT:GOSUB690

580 PRINTTAB(30);" ";

590 PRINT"

{02 LEFT}{0

2 UP}"

600 PRINT"DO YOU WISH TO PLAY AGAIN

(Y/N)";

610 GETPG$:IFPG$=""THEN610

620 IFPG$="Y"THENCLR:GOTO250

630 IFPG$="N"THENPRINT"{CLEARjTHANK

S FOR PLAYING ":END

6 40 IFPG$O"Y"ORPG$<>"N"THEN610

6 50 POKE59466,0:POKE59467,16:POKE59

466,15

6 60 FORNN=30TO9 0STEP6:POKE59464,NN:

NEXT

670 POKE59467,0:RETURN

680 POKE59464,150:POKE59467,16:POKE

59466,15:FORZ=1TO10:NEXT:P

OKE59467,0:RETURN

690 POKE59466,0:POKE59467,16:POKE59

466,51

7 00 FORNN=225TO120STEP-2:POKE59464,

NN:NEXT:FORNN=120TO255STEP

2

710 POKE59464,NN:NEXT:POKE59467,0:R

ETURN ©
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WEBS 
Loran Gruman 
Burnsville, MN 

Here is a one-player game for a 40-column PET 
[or an 80 column machine with the program in 
COMPUTE! #1 2, pg. 130 load ed - Ed.]. I f your 
machine has sound, turn it on. 

1~~ REM WEB WRITTEN 198~ BY LORAN G 
RUMAN 23~~ SO SKYLINE DR. -
BURNSVILLE 

11~ REM MINNESOTA, 55337 
1 2 ~ POKE59 4 67,~ 
13~ PRINT"{CLEAR}{~2 DOWN}{~8 RIGHT 

RIGHT}{REV}WEB INSTRUCTION 
S : { OFF} " 

14~ PRINT"{~2 DOWN}YOU ARE THE NUMB 
ER. " 

15~ PRINT"KEEP THE MOVING NUMBER FR 
OM TOUCHING ANYWEB ON THE -
SCREEN." 

16~ PRINT"{DOWN}THE NUMBER IS CONTR 
OLLED BY PUSHING: 

17~ PRINT"{DOWN}{03 RIGHT}8=UP 
S" 

180 PRINT"{03 RIGHT}4=LEFT 
B" 

190 PRINT"{03 RIGHT}6=RIGHT 
4C5C6" 

2~~ PRINT"{03 RIGHT}2=DOWN 
B" 

210 PRINT"{03 RIGHT}5=STOP 
2" 

220 PRINT"{DOWN} TEN HITS A 
ND YOUR OUT.(DOWN} " 

230 PRINT"{02 DOWN}{04 RIGHT}PUSH A 
NY KEY WHEN READY TO START 
" 

240 GETK$:IFK$=""THEN240 
250 PRINT"{CLEAR}":A=32768:F=49 
260 R=INT(RND(I)*500)+I:Q=A+R 
27~ GETB$ 
280 IFB$="4"THENC=-I:S=1 
290 IFB$="6"THENC=I:S=1 
3~0 IFB$="8"THENC=-4~:S=1 
310 IFB$="2"THENC=40:S=1 

32~ IFB$="5"THENC=~:S=0 
33~ IFC=4~ORC=-4~THEN36~ 

34~ IFP+C>390RP+C<~THENC=~:S=~:GOTO 

36~ 
3 5~ P=P+C 
36~ IFAA=ETHENE=INT(RND(I)*25)+I:I= 

TT:TT=INT(RND(I)*4)+I:AA=~ 

3H 
380 
390 
40~ 

410 
420 
430 
440 
450 
460 
470 

480 
490 
5~~ 

51~ 

52~ 

53~ 
54~ 
55~ 
56~ 
57~ 

58~ 
59~ 

6~~ 

61~ 
- 62~ 

6 3~ 

64~ 
- 65~ 

66~ 

67~ 

680 

69~ 

7~~ 

71~ 

IFTT=ITHENQ=Q+l 
IFTT=2THENQ=Q-l 
IFTT=3THENQ=Q-4~ 
IFTT=4THENQ=Q+4~ 

IFTT=4ANDI=3THENQ=Q+l 
IFTT=3ANDI=4THENQ=Q-l 
IFQ>33768THENTT=3:GOT036~ 

IFQ<3276STHENTT=4:GOT036~ 

LETAA=AA+l 
POKEQ,81 
IFA+C>337670RA+C < 3 2768THENS=~:G 

OT027~ 

T=T+S:IFS< >~THEN GOSUB680 
A=A+C 
V=PEEK(A) 
IFV<>32ANDDV <> FTHENN=1 
IFV=FTHENN=1 
IFC=~THENN=~ 

IFN=ITHENGOSUB65~ 
F=F+N:IFF=58THEN570 
N=~ :POKEA,F:GOT027~ 
PRINT"yOU SCORED A TOTAL OF";T" 
{LEFT} ":PRINT:GOSUB690 
PRINTTAB(3~);" 
PRINT" 

" . , 
(~2 LEFT}{~ 

2 UP}" 
PRINT"DO YOU WISH TO PLAY AGAIN 

(YIN)"; 
GETPG$ :I FPG$=""THEN61~ 
IFPG$="Y"THENCLR:GOT025~ 
I FPG$= "N "T HENPRINT" {CLEAR} THANK 
S FOR PLAYING ":END 
IFPG$<>"Y"ORPG$<>"N"THEN61~ 
POKE59466,~:POKE59467,16:POKE59 
466,15 
FORNN=3~T09~STEP6:POKE59464,NN: 
NEXT 
POKE59467,~:RETURN 
POKE59464,15~:POKE59467,16:POKE 
59466,15:FORZ=ITOl~:NEXT:P 
OKE59467,~:RETURN 
POKE59466,~:POKE59467,16:POKE59 

466,51 
FORNN=225TOI2~STEP-2:POKE59464, 
NN:NEXT:FORNN=12~T0255STEP 

2 
POKE59464,NN:NEXT:POKE59467,~:R 

ETURN a 
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Review:

Votrax

Type 9n Talk:

TNT
Charles Brannon

Editorial Assistant

The concept of the Votrax Type 'n Talk speech

synthesizer is simple: you send the device a word,

and it pronounces it. For example, the command

PRINT#1, "HELLO" would cause the Votrax to

say "hello." This makes programming it simple

and fun. Other synthesizers can require you to

construct words from one or two letter phonemes,

the simplest units of speech. For example, the

word "hello" might he coded as: "H EH3 L O" or

"[@X&." Yet another kind of synthesizer lets you

send English words, but has a memorized vocabu

lary which is limited by memory size. What makes

Votrax unique is the combination of ease-of-use

and flexibility.

The voice is distinct and understandable, but

it is obviously artifical. It sounds robotic, similar to

the voice synthesizers found in many arcade and

electronic pinball games. Both volume and fre

quency (pitch) can be adjusted with knobs. The

voice sounds most natural at its lower frequency.

Built into the unit is a "text-to-speech" algo

rithm that converts English words into phonemes

that can be pronounced by the device - no easy

task. Considering the complexity of the English

language, it is a remarkably good algorithm, per

mitting you to generate speech with straightforward

PRINT statements. Its arbitrary methods can cause

some problems. "COMPUTE!" sounds like "corn-

put." "HELLO" sounds a bit slurred, "HUH LO"

sounds better. It is sometimes necessary to inten

tionally misspell. "COMPUTE!" sounds excellent

when spelled "COM PEWT." The space breaks

longer words into distinct syllables. Some few

words are tougher to generate; for example,

MOUSE becomes "mus" (the ous is treated like the

ous in dangerow.v). Spelling it MOWSE doesn't help;

it comes out "mose" as in most. To solve any such

problems you can also program speech directly

with phonemes.

Is Votrax for you? It depends on the applica

tion. Votrax can be the basis for some fascinating

dialogue games, such as ELIZA and Adventure. It

can liven up arcade games with threats, taunts, and

warnings (We Are The MURLOD Invaders).

Voice synthesis is an alternate (superior?)

man-machine interface; it can streamline business

(can you imagine your computer saying "Please

insert the Word Processing Disk?"). It would be of

tremendous aid to the blind, where every character

typed could be spoken and, when SPACE was

pressed, the preceeding word spoken.

Votrax can be attached to almost any computer,

via an RS-232 interface. It can even be attached

between the computer and another device, permit

ting data to be spoken automatically (CompuServe

becomes TalkuServe?). Although a one-watt

amplifier is built in, you must provide a speaker

(eight-ohm).

The significance of the Votrax Type 'n Talk is

its text-to-speech routine. It permits beginners to

use it immediately, and relieves professionals of

the tedium of phoneme construction. The Votrax

deserves its acronym — any device that can pack so

much power into such a small box is truly TNT!

Votrax Division of Federal Screw Works

500 Slephenson Highway

Troy. Michigan 48084

S3 75 €

EPROM

PROGRAMMER
Snown assembled. EPROM not included

For single supply 2516. 2716 & 2758 EPROMs. Connecls through

a user supplied interface to any computer system. Inter

facing requires two 8-bit ports plus hand-shake lines. One of the

ports mus! be software controllable for input or output. Timing is

done via hardware, thus is independent of MPU clock rate. Verify

erased. Program — entire or partial. Auto verily after program

ming. Transfer contents to RAM for modifying or duplicating.

Select Documentation for Interface to:
6502 6820 PIA or 6522 VIA

6800 6820 PIA

6809 6820 PIA

8080/8085>Z80 8255 PPI
Comprehensive documentation booklet contains schematic, instructions tor construe

lion, check out anO use. and a well commented assembly listing (or the specified MPU

Complete kit of parts (includes ZIF socket) S 45.00

Bare PC board and Documentation S 25.00

Software listings for additional MPUs
(wilh purchased Kit or PC board) $ 5.00

Ordering-SpecilyMPU. Add5ao1orPSH Overseas add 10%. Ariz, residents add 5% tan

*m* Micro Technical Products, Inc. «■■
IqjjUpl 814 W. Keating Ave.. Dept. M pMRM

Mesa, Arizona 85202 • 602-839-8902

118 COMPUTEI March. 1Q82.lssue 22 

Review: 

Votrax 
Type 'n Talk: 
TNT 
Charles Brannon 
Editonal Assistant 

The concept orthe Vou-ax Type 'n Talk speech 
synthesizer is simple: you send the device a word , 
and it pronounces it. For example, the com mand 
PRINT#I , "HELLO" would cause the Vou-ax to 
say "hello_" This makes programming it simple 
and fun. Other synthesizers can require you to 
construct words frol11 one or twO le tter phonemes, 
the simplest units of speech. For example, the 
word "hello" might be coded as: " H EH3 L 0" or 
"[@X&." Yet another kind of synthesizer lets you 
send English words, but has a memor ized vocabu­
lary which is limited by memory size. What makes 
VOll-ax unique is the cotnbination of ease-of-use 
and Oexibil ity. 

The voice is distinct and understandable, but 
it is obviously artifica l. It sounds robo tic, simila r to 
the voice synthesizers found in many arcade and 
electronic pinball games. BOlh volume and fre­
quency (pitch) can be adjusted with knobs. The 
voice sounds most natural at its lower frequency. 

Built in to the unit is a "tex t-to-speech" algo­
rithm that conve rts English words into phonemes 
that can be pronounced by the device - no easy 
task. Considering the complex ity o f the English 
language, it is a remarkably good algorithm, per­
mitting you to generate speech with straightforward 
PRINT statements . Its arbitrary methods can cause 
some problems. "COMPUTE!" sounds like "com­
pUL" " HELLO" sounds a bit slurred, " H UH LO" 
sounds better. It is sometimes necessa ry to inten­
tionall y misspell . "COMPUTE!" sounds excellent 
when spe lled "COM PEWT." The space breaks 
longer words into distinct syllables. Some few 
wo rds are tougher to generate; for example, 
MOUSE becomes "mus" (the ous is trea ted like the 
ous in dangerous) . Spell ing it MOWSE doesn't help ; 
it comes oul "mase" as in most. To so lve any such 
problems you can also prog ram speech directly 
with phonemes. 

Is Vou-ax for you' It depends on the applica­
tion. Vou-ax can be the basis for some fascinating 
d ialogue games, such as ELIZA and Adventure. It 

can liven up arcade games with threats, taunts , and 
warnings (We Are T he MURLOD Invade rs). 

Voice synthesis is an alternate (superio r' ) 
man-machine inlerface; it can slrea lllline business 
(can you imagine your compute r saying '·Please 
insert the Word Processing Disk"'). It wou ld be of 
tremendous aid to the blind , where every characte r 
typed cou ld be spoken and , when SPACE was 
pressed, the preceeding word spoken. 

Vou·ax can be attached to almost any compute r_ 
via an RS-232 interface. I t can even be attached 
between the COlllpuLer and another device, pernlil­
ting data to be spoken automaticall y (CompuServe 
becomes TalkuServe?). Although a one-watt 
amplifier is bui lt in , you must provide a speaker 
(e ight-ohm). 

T he sign ificance of the Vou-ax T ype 'n Talk is 
its text-to-speech rouLine. It permits beginners to 
use it immediately, and relieves professionals of 
the tedium of phoneme construction. The Vou·ax 
deserves its acronym - any device that can pack so 
much power into such a sma ll box is tru ly TNT! 

\lolmx Divi.\irm of FI'fIt'ml Srrl'w lVorh 
500 Stl'/J!J'>'I.WII I-I ighlflfl)' 
Tru:~. i\ l ichig{/fj ·180S·' 
S375 

EPROM 
PROGRAMMER 

ShOwn assembled. EPROM not Included 

. .., " Fa 
q B ~.---, 

V • \I 

'V, ¥ r 
:<;'t: .. ~, .. ---

, --~ 

For single supply 2516. 2716 & 2758 EPROMs. Connects through 
a user supplied interlace to any compuler system. Inter· 
lacing requires two 8·bit ports plus hand·shake lines. One of the 
paris must be soli ware controllable for input or output. Timing is 
done via hardware, thus is independent of MPU clock rate. Verify 
erased. Program - en tire or partial. Auto verify after program· 
mingo Transfer con tent s to RAM for modifying or duplicating. 

Se lect Documentation lor: Interface to: 
6502 6820 PIA or 6522 VIA 
6800 6820 PIA 
6809 6820 P'A 

8080180851Z80 8255 PPI 
ComPlehensrve dOCumen!lll lon OOOIoJet contarns sclW!m.11 k:. IflstructlOflS lor conSIIYC 
lion. check.out and use. ana a ' ... ell commented assemblv Ilsl10g for lne Soecl lted MPU 

Complete kit of part s (includes ZIF socket) . .... ... . S 45.00 
Bare PC board and Documentation . ..... . ...... .. . S 25.00 
Software list ings lor addi tional MPUs 

(WIth purchase of KII or PC OOilld) .. S 5.00 
Olderm';r s pec l' v MPU Add S' '01" P&H OverseaslMSd to%. Ar'z. 'l!SldontSadd5% ta~ 

la,: Micro Technical Products, Inc. ~ 
~ 814 W. Keating Ave., Dept. M ....... 

Mesa, Arizona 85202 • 602-839·8902 
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Review:

Olympic's

ES100 KRO

Typewriter/

Printer
Richard Mansfield

Assistant Editor

The ESIOO, one of a line of Olympia printer-

typewriter combinations, can serve as an advanced,

stand-alone typewriter with correction facilities or

as a computer printer. It contains a built-in RS

232-C serial interface and will work with most

personal computers. As one of the new "intelligent"

typewriters, it operates somewhat differently from

the venerable machines so common only a few

years ago.

The first thing you notice is that very little is

mechanical — you don't move margin stops, you

simply set them with left and right margin keys. All

keys are repeating, when used with the "repeat"

key. Reverse vertical half-line spacing (for super

scripts), choice of two pitches, reverse tabulation,

CR without LF, and several line spacings are all

key-selected. Unlike the older generation of elec

trics, most of the formatting and spacing is done

from the keyboard. As when using a word proces

sor, you can move around the page without taking

your fingers from the keys.

Another feature of this latest generation of

typewriters is their feel. They resemble a computer

keyboard in layout, versatility, and touch. Instead

of a direct mechanical relationship between a

pressed key and struck paper, the keys simply click

to let you know that they've been acknowledged by

the system. The 96-character typewheel responds

at 16 characters per second (if you could type that

fast). This separation of the mechanical from the

keyboard activities makes sense when the printing

mechanism does not care whether it gets informa
tion from the keys or from a computer.

A green LED shows, on a numbered scale, the

precise typing position. The value of some of these

features might not be immediately obvious, but, in

use, their utility becomes clear. The carriage return

without line feed, for example, makes underlining
easier. Reverse tabulation means that you don't

need to return to the left hand margin to access the

tab stops — you can move left through the stops as

well as tabbing right, the traditional direction.

Specifications

The typewriter stores functions in an accumulator

with the margin release and tab settings "remem

bered" for 70 to 90 hours. A "correction memory"

allows the revision of up to eight characters if the

mistake is noticed at once. Depending on the platen

size (13/15 inches) the printer supports a maximum

paper width of 12.9/15.3 inches and a line length

of 11.6/15.5 inches. The unit weighs 30.3/36.3

pounds.

There are 92 characters on the keyboard and

line spacing can be either 1, 1 '/>, or double. Hori

zontal spacing (keyboard selected) is between ten

and twelve characters per inch. A variety of type-

styles are available on the printwheels and there

are five types of ribbon cartridges (black, black/red,

carbon, correctable film, or multi-strike).

Using a standard Type D 25 connector, the

interface permits odd, even, or no parity bits and

the data rate is jumper selectable between 110,

134.5, 150, or 300 baud.

There are a variety of "daisywheel" printers

on the market. These printers feature excellent,

crisp lettering and typefaces which are easily and

quickly changed. The Olympia ES 100 KRO de

serves to be considered even if the intent is simply

to upgrade an older electric typewfriter to the new

generation of intelligent electrics. If you ever want

computerized, full word processing —the purchase

of one of the state-of-the-art electrics would make

the transition painless.

Olympia USA, Inc.

Box 22

Somerville, NJ 08X96

$1680 ©

MEMOREX
FLEXIBLE DISCS
WE WILL NOT BE UNDER

SOLD!! Call Free (800)235-4137

for prices and information. Dealer

inquiries invited and CO.D's

accepted

PACIFIC

EXCHANGES

100 Foothill Blvd

San Luis Obispo.

93401 In Cal call

(800)592-5935 or

(805)543-1037
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Review: 

Olympia's 
ES 100 KRO 
Typewriter/ 
Printer 
Richard Mansfield 
Assista nt Edito r 

The ES I 00, o ne o f a line of Olympia printer­
typewriter combinations, can serve ~s an a?v~nced , 
stand-alone typewriter with correction facIlItIes or 
as a computer printer. It contains a built-in RS 
232-C se rial inte rface a nd will work with most 
pe rsonal compute rs. As one o f the new "inte lli \Sent" 
typewrite rs, it o perates somewhat dIff erentl y (rom 
the ve ne rable machines so common only a fe w 
yea rs ago. . . 

T he first thing you notice is that very httle IS 
mccha:nical - you do n't move Inargin stops, you 
simply set them with left and right margin keys . All 
keys a re repea ting, when used with the "repeat" 
key. Reve rse ve rtical half-line spacing (for super­
scripts), choice of two pi tches, reverse tabulation , 
CR without LF, and several line spacings are all 
key-selected . Unlike the older generation of elec­
trics, most of the form atting and spac ll1g IS done 
from the keyboard . As when using a word p roces­
sor, yo u can move around th e page wi lhoullaking 
your fi nge rs fro m the keys. . 

Another fea ture of this la test generation of 
typewri te rs is their feel. T hey resemble a compute r 
keyboard in layout, versatili ty, and touch. Instead 
or a direct mechan ical relatio nship between a 
pressed key and struck paper , the keys simply click 
to le t you kn ow that they've been ackn owledged by 
the syste m. T he 96-character typewheel responds 
at 16 characte rs per second (if you could type that 
fast). T his separation of the mechan ical fro m the 
keyboard acti viti es ma kes sense when the prin ting 
mecha nis m does not ca re whether it gets in fo rma­
tion from the keys or from a computer. 

A green LED shows, on a num bered sca le, the 
precise typ ing position . T he va lue o f some o f these 
fea tures might no t be immediately obvious, but, in 
use, their utility becomes clea r . The ca rriage return 
without line feed , for example , makes underlining 
easier. Reve rse tabulation means that you don 't 

need to return to the le ft hand margin to access the 
tab stops - you can move left th rough the stops as 
well as tabbing right, the trad itional direction . 

Specifications 
The typewriter stores functions in an aC';,umulator 
with the margin release and tab settll1gs remem­
bered" for 70 to 90 hours. A "correction memory" 
allows the revision of up to eight characters if the 
mistake is noticed at once. Depending on the plate n 
size (13/ 15 inches) the printer supports a maximum 
pa per width of 12.9115.3 inches and a line length 
of 11.611 5.5 inches. The Ulllt weIghs 30.3/36.3 
po unds. 

T here are 92 characters on the keyboard and 
line spacing can ·be either I , 11/2, or d ouble. Hori­
zo ntal spacing (keyboard selected) IS between ten 
and twelve characters per II1ch. A van ety of type­
styles are available on the printwheels and there 
a re fi ve types of n bbon ca rtndges (black, black/red , 
carbon , correctable film , or multi-strike) . 

Using a standard T ype D 25 connector, the 
interface permits odd , even , or no panty blls and 
the data rate is jumper selectable between 110, 
134.5, 150, or 300 baud. 

There are a va riety of "daisywheel" printers 
on the market. These printers feature excellent, 
crisp lettering and type faces which are easily a nd 
quickl y changed . The Olympia ES IOO KROde­
se rves to be considered eve n If the II1te nt IS SImply 
to upgrade an olde r electric typewriter to the new 
generation of intelligent electrics. I f you ever want 
computeri zed, full word processll1g - the purchase 
o f one o f the state-of-th e-a rt electrics would make 
the transition painless. 

Olympia USA, Inc. 
8 0.'1:22 
Sontelv ille, NJ 08896 
$1680 

MEMOREX 
n·DIBLIt DISCS 
WE WILL NOT BE UNDER· 
SOlDfl Q,II Free (800)2354137 
for prices and information. Dealer 
inquiries invited and c.o.O: s 
accepted 

PACIAC 
EXCHANGES 
100 Foothill Blvd 
San Luis Obispo. CA 
93401 In Cal call 
(800)592-5935 or 
1805)543· 1037 
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RPL: A FORTH Sequel?

Jim Butterfield

Toronto, Canada

RPL is a FORTH-related language produced by

Samurai Software. There are versions for all PET/

CBM machines, and it will fit in systems as small as

8K. It is similar to FORTH in many ways ... but

there are fundamental differences.

RPL stands for Reverse Polish Language. This

is the backwards-type of coding which calls for you

towriteX + YasXY + and PRINT Mas M PRINT.

Owners of Hewlitt-Packard calculators will be used

to this kind of thing by now and, in fact, it makes

good coding sense to do it this way.

Proprietary

Since RPL is a proprietary system, the language

must be considered in a different category from

FORTH, FORTRAN, or BASIC. It seems unlikely

that competing RPL's would be generated by vari

ous sources, and RPL literature will be confined to

a relatively small community of purchasers.

Timothy Stryker, the author of the language

and compiler, has taken many of the characteristics

of FORTH, rebuilding and reconceptualizing as he

saw desirable. The result will not please FORTH

traditionalists — it has a different style from FORTH

- but it does form an interesting new language.

Faster? Simpler?

One-to-one comparisons of FORTH versus RPL

programs shows that RPL fits in slightly less space

and runs slightly faster. This is surprising, since

FORTH is known for its compactness and high

speed.

Savings in time and memory are achieved, at

least in part, by reducing the generality of the

language. FORTH works interactively with a user;

each program module can be checked out the

moment it is typed in, and the user can try things

out as he builds his program. RPL is less interactive:

the user writes code and then gives the command

COMPILE to generate a runnable program. This

allows RPL to be more efficient, but reduces user

interaction; however, RPL has features to offset

this problem during debugging.
Another reason for RPL's speed and compact

ness is in the internal representation of the pro

gram. FORTH uses threaded code, where each

"action" of a command is represented by a subrou

tine address; RPL uses p-code, with each action

represented by a token value.

RPL has a streamlined vocabulary ofoperators;

slightly over forty commands are implemented,

and all are useful. This compares well with FORTH,

which seems to the beginner to be cluttered up

with hundreds of commands, many of which are

seldom needed by the programmer. The commands

are nicely chosen for newcomers; many closely

parallel BASIC keywords.

PET/CBM owners will be pleased to see that

their machine's characteristics are well supported

by RPL. BASIC can co-exist with RPL, and file

input/output capabilities are preserved. There's a

danger, of course: Programs using "custom" fea

tures won't transport well to other computers.

SIM, a symbolic debugger, is sold as a separate

package. It allows users to try out sequences of

commands before writing them into a program. It

has a nice way of presenting the stack visually

which may help give users an intuitive feel for how

RPL works.

Considerable documentation comes with RPL

(60 pages) and SIM (12 pages). The material is

nicely written and is quite well done; the approach

is tutorial in nature and uses examples liberally.

We've been comparing RPL to FORTH be

cause of the similarities in the languages. RPL

deserves to be rated on its own merits.

It's not as easy as BASIC or as pretty as APL.

But RPL is fast, compact, and relatively straight

forward to program. Users will have to learn to

cope with stacks and the backwards-like Reverse

Polish Notation. It may take a particular mentality

to get hot in an RPL-like language; but the payoff

in efficiency can be very good.

Samurai Software, P.O. Box 2902, Pompano Beach, FL 33062.

RPL Compiler, $49.95 on disk, $44.95 on cassette; Debugger

Compiler and Debugger are ordered together. Specify compute

system and disk type.
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RPL: A FORTH Sequel? 

Jim Butterfield 
Toronto. Canada 

RPL is a FORTH-related language produced by 
Samurai Software. There a re ve rsions for all PET! 
CBM machines , and it will fit in systems as small as 
SK. It is similar to FORTH in many ways ... but 
there are fundamental differences. 

RPL stands for Reverse Polish Language. T his 
is the backwards-type of coding which calls for you 
to write X + Y as X Y + and PRINT M as M PRI NT. 
Owners of Hewlitt-Packard calculators will be used 
to this kind of thing by now and, in fact, it makes 
good coding sense to do it this way. 

Proprietary 
Since RPL is a proprietary system, the language 
must be considered in a different category from 
FORTH, FORTRAN, or BASIC. It seems unlikely 
that competing RPL's wou ld be generated by va ri­
ous sources , and RPL literature will be confined to 
a relatively small community of purchasers. 

T imothy Stryker, the author of the language 
and compile r, has taken many of the characteristics 
of FORTH , rebuilding and reconceptualizing as he 
saw desirable. The result will not please FORTH 
trad itio nalists - it has a different style from FORTH 
- but it does form an interesting new language. 

Faster? Simpler? 
One-to-one comparisons of FORTH versus RPL 
programs shows that RPL fits in slightly less space 
and runs slightly faster. This is surprising, since 
FORTH is known for its compactness and hIgh 
speed. . 

Savings in time and memory are achIeved , at 
least in part, by reducing the generality of the 
language. FORTH works lI1teracuvely WIth a user ; 
each program module can be checked out the 
moment it is typed in, and the user can try thll1g:s 
out as he builds his program. RPL IS less lI1te racuve : 
the user writes code and then gives the command .' 
COMPILE to generate a runnable program. This 
allows RPL to be more e fficient, but reduces use r 
interaction; however , RPL has features to offset 
this problem during debugging. 

Another reason for RPL's speed and compact-

ness is in the internal representation of the pro­
gram. FORTH uses threaded code, where each 
"actio n" of a command is represented by a subrou­
tine address; RPL uses p-code, with each action 
represented by a token value. 

RPL has a streamlined vocabu lary of operators; 
slightly over Sony commands are implemented, 
and all are useful. T his compares well with FORTH, 
which seems to the beginner to be cluttered up 
with hundreds of commands, many of which a re 
seldom needed by the programmer. The commands 
are nicely chosen for newcomers; many closely 
para llel BASIC keywords. 

PET!CBM owners will be pleased to see that 
their machine's characteristics are well supported 
by RPL. BASIC can co-ex ist with RPL, and fil e 
inpu t/output capabi lities are preserved. There's a 
danger, of course: Programs using "custom" fea­
tures won't transport well to othe r computers. 

SI M, a symbolic debugger, is sold as a separate 
package. It allows users to tryout sequences of 
commands before writing them into a program. It 
has a nice way of presenting the stack visually 
which may help give users an intuitive feel for how 
RPL works. 

Considerable documentation comes with RPL 
(60 pages) and SIM (12 pages). T he material is 
nicely written and is quite well done ; the ap proach 
is tutorial in nature and uses examples liberall y. 

We've been comparing RPL to FORTH be­
cause of the similarities in the languages . RPL 
deserves to be rated on its own merits. 

It's not as easy as BASIC or as pretty as APL. 
But RPL is fast, compact, and relatively straight­
forward to program. Users will have to learn to 

,cope with stacks and the backwards-like Reverse 
Polish .Notation . It may take a particular mentalIty 
to get hot in an RPL-like language; but the payoff 
in efficiency can be ver y good . 

Samurai SoJtware, P.O. Box 2902 , Pompano Beach. FL 33062. 
RPL Compiler, $49.95 011 disk, $44.95 Oil cassett~; Debugger 
Compiler mId Debugger a.re ordered together. Sped/)' computer ROM 
system (lnd disk type. ~ 
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Review:

Ricochet

Richard Mansfield

Assistant Editor

An intriguing new game from Automated Simula

tions, Ricochet (for the Apple, Atari, or TRS-80)

demonstrates why there is so much new interest in

games. With the advent of the computer, suddenly

there are entirely new categories of games: simula

tions, interactive adventure stories, exciting hybrids

which combine the preplanning involved in tradi

tional strategy games like chess with the visual,

physical action of games like pinball.

Ricochet falls into the hybrid category; it has

to be seen to be understood, but it's something of a

combination of pool and checkers. Each player

(you vs. the computer or you vs. a friend) has nine

"bars" which initially appear in front of a set of

"bumpers." The bars start out in a 4-3-2 pattern,

guarding your bumpers, since your opponent can

score points by landing in your bumpers.

There are two possible ways to react during

your turn. You can change the arrangement of

your bars or you can launch which sends a ball out

from one of your corners ricocheting off walls,

bars, and bumpers, and gaining points for each

one hit. The ball continues to ricochet until it goes

past a bumper into space or hits a corner launcher.

Hitting a corner, aside from ringing up points, can

render that particular launcher useless for the

remainder of a game. You make your moves and

launches either from the keyboard or with

joysticks.

Broadly defined, the idea is to arrange your

bars (which toggle between vertical and horizontal

orientation, when hit) so that you best protect your

bumpers and launchers. Likewise, you attempt to

launch in such a way as to maximize the damage to

your opponent.

A Smart Clock

Ricochet takes full advantage of the computer's

ability to handle many variations of play. If you

play against the computer, it can take on four

distinct "personalities" each of which use different

strategies. Beyond this, there are five variations of

the game itself. In variant two, you can win extra

launches, and variant three adds two extra bumpers

to each side. Variant five removes all the position

markers from the playfield and it becomes more

difficult to predict the ricochet effects of a launch.

If a player takes too much time planning or

arranging his bars, a smart clock starts giving points

to the opponent. It is smart because it determines

how much is "too much time" by averaging the

opponent's decision-making time. In effect, if you

make your moves quickly, you force your opponent

to move quickly too.

The game is "intelligent" in several senses. If

you lose a game, the next game adds point value to

your opponent's bumpers while your bumpers

retain their original value. This evens things up

since you will score more points when you hit the

opponent's bumpers.

In the past few years, with computers becoming

widely available in homes and game arcades, a

variety of new types of games have appeared.

Ricochet is an excellent example of this emerging

art form.

Automated Simulations, Inc.

P.O. Box 4247

Mountain View, CA 94040

Apple, Atari, TRS-80. $19.95 U

Memory Expansion Boards

for the ATARI* Computer

Completely compatible with ATARI

hardware and software

No modifications necessary

Fully assembled and tested

User installable — simply plug it in

One year warranty

Gold connector tabs

16K Memory Board — *4995

32K Memory Board — »12495

Build Your Own Memory

16K board - no components — s1000

32K board - no components — s3000

Add *2 Shipping & Handling per board

•ATARI is a trademark of Atari Inc.

Anderson Peripherals, Lie
P.O. Box 629 • Richardson, TX 75080 • 214-231-6866

Match. 1982.1s.sue 22 COMPUTII 121 

Review: 

Ricochet 

Ric hard Mansfield 
Assistant Editor 

An intriguing new game from Automated Simula­
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Hitting a corne r , aside from ringing up points, can 
render that particular launcher useless for the 
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bars (w hich toggle between vertical and horizontal 
orientation, when hit) so that you best protect your 
bumpers and launchers. Likewise, you attempt to 
launch in such a way as to maximize the damage to 
your opponent. 

A Smart Clock 
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ability to hand le many variations of play . If you 
play against the computer, it can take on four 
distinct "personalities" each of which use different 
strategies. Beyond this, there are five variations of 
the game itself. In variant two, you can win extra 

launches, and variant three adds two extra bumpers 
to each side. Variant fi ve removes all the position 
markers fro m the play field and it becomes more 
difficult to predict the ricochet effects of a launch. 

If a player takes too much time planning or 
arranging his bars, a smart clock starts giving points 
to the opponent. It is smart because it determines 
how much is "too much time" by averaging the 
opponent's decision-making time. In effect, if you 
make your moves quickly, you force your opponent 
to move quickly too. 

The game is "intelligent" in several senses. If 
you lose a game, the next game adds point value to 
your opponent's bumpers while your bumpers 
retain their original value. This evens things up 
since you will score more points when you hit the 
opponent's bumpers. 

In the past few yea rs, with computers becoming 
widely available in homes and game arcades, a 
variety of new types of games have appeared . . 
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an form. 

Automated Simulations, / 1IC. 

P.O. Box 4247 
Mounta;'1 View, CA 94040 
Apple, Alan, TRS-80. $19.95 

Memory Expansion Boards 
for the AT ARI * Computer 

Completely compatible with AT ARI 
hardware and software 

No modifications necessary 

Fully assembled and tested 

User installable - simply plug it in 

One year warranty 

Gold connector tabs 

16K Memory Board - &4995 

32K Memory Board - &12495 

Build Your Own Memory 
16K board - no components - ' 1000 

32K board - no components - ' 3000 

Add ' 2 Shipping [, Handling per board 

• ATARI is a trademark of Atari Inc. 

Anderson Peripherals, Inc. 
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Review:

Atari Microsoft

BASIC (Part I)
Jerry White

Levittown, NY

Editor's Note: This review is in three parts. The second

a nd third parts will appear in COMPUTE! April and

May.—RTM

Not long ago, the Atari Personal Computer owner

had two programming alternatives: 8K Atari

BASIC and Assembler Language. Now there are

three versions of BASIC from which to choose,

plus PILOT and PASCAL.

The most recent Basic on the market is called

Atari Microsoft BASIC (AMSB). Those of you

familiar with other versions of Microsoft will feel

right at home with the Atari version. It is said to be

the most powerful Microsoft of them all and will

certainly make program conversion much easier.

The manual provides all the information needed

for converting from many other versions of BASIC

including PET BASIC, Apple and Applesoft

BASIC, Radio Shack Level II BASIC, and Atari

SK BASIC.

This series of articles is being written to help

you decide if AMSB is for you. If the Atari is the

only computer you've ever had, and 8K Atari

BASIC is the only version you've ever used, you

will need some specific comparisons to understand

the advantages and disadvantages of using AMSB.

Disadvantages??? Yes, although AMSB pro

vides dozens of advantages over 8K Atari BASIC,

there are always two sides to every story. So let's

get the bad news out of the way first.

The most obvious of the bad news is cost,

about $80.00. You'll also need at least 32K RAM

and a disk drive since, as of this writing, AMSB is

available only on diskette and requires 11,252

bytes more than 8K Atari BASIC. Since the lan

guage must load from disk, there's 40 seconds of

boot and load time.

Some Tradeoffs

If you can live with the previously mentioned

disadvantages, you'll surely find the power and

flexibility of AMSB worth looking into. There are,

however, a few other sacrifices that must be made

bv the 8K BASIC user. AMSB has no immediate

syntax error checking and permits only two abbre

viations, ?= PRINT and ! = REM. Oh how I miss

typing GR.0. You also must give up that unlimited

length string in trade for string arrays. The HK

STICK, STRIG, PADDLE, and PTRIG commands

are not included, but they are easily replaced with

PEEK and POKE.

Now for the good news! Here are a few of the

most significant advantages AMSB has to offer:

COMMAND PROVIDES...

AUTO Automatic line numbering.

COMMON Variable values are passed from one program

run to another.

DEF Define integer^ single, and double precision.

DEL Delete range oflines from program.

Dl M Three Dimensional Alpha/Numeric Arrays

ELSE IF TH EN ELSE decisions.

INSTR Search fora small string within a larger si ring.

MOVE MOVE a numberofbytes from one area of

memory to another.

OPTION Reserve RAM for Assembler Routines, Player

Missile Graphics, Redefined Character Sets.

PRINT AT specified coordinates.

PRINT (TAB) and (SPC) positioning.

PRINT USING for formatting output such as right

justified currency amounts.

REN'UM Renumber lines and references.

TIME InfiOthsofasecond.

TIMES Current time in HH:MM:SS format.

TRON Current line number trace display on.

Turn off trace function.

VERIFY Verify Program in memory with program on

tape or disk.

WATT Loop until specified conditions exist.

Many commands are identical in both Atari

BASICs. Some commands perform identical func

tions but are formatted differently. For example,

8K BASIC uses the XIO command for many useful

functions. AMSB makes things easier to remember

with commands like FILL, KILL, LOCK, MERGE,

NAME, and UNLOCK. ASMB uses PLOT TO in

stead of DRAWTO. CLS instead of ?CHR$( 125),

and SCRN$ instead of LOCATE.

Some of the other commands available in

AMSB include AFTER, CLEAR STACK, F.OF,

ERL, ERR, ERROR, INKEY$, LEFT?, LINE

INPUT, MID$, ON ERROR, RANDOMIZE,

SAVE with LOCK, STACK, and STRIN(;(n,X$).

One beautiful feature was added to the

SOUND command. An optional fifth variable for

duration has been added. The duration is a value

of up to 255 JIFFIES (60ths of a second). Up to 25

SOUND commands may be stored on the STACK,

eliminating the need for many time delay loops.

AMSB can go on to calculations or display work

while SOUND commands execute at previously

specified intervals.
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Not long ago , the Atari Personal Computer owner 
had twO programming a lte rnatives: 8K Atari 
BASIC and Assembler Language. Now there are 
three versions of BASIC from which to choose, 
plus PILOT and PASCAL. 

The most recent Basic on the market is called 
Atari Microsoft BASI C (A MSB). Those of yo u 
familiar with other versions of Microsoft will feel 
right at home with the Atari version . It is said to be 
the most powerful Microsoft of them all and will 
certainly make program conversion much easier. 
The manual provides all the in formation needed 
for converting from man y other versions of BASIC 
including PET BASIC, Apple and Applesoft 
BASIC, Radio Shack Level II BASIC, and Atari 
8K BASI C. 

This se ries of articles is being wrinen to help 
you decide if AMSB is for you. If the Atari is the 
on ly computer you've ever had , and 8K Atari 
BASIC is the onl y version you've ever used, you 
will need some specific comparisons to unde rstand 
the advantages and disadvantages of using AMSB . 

Disadva ntages?)) Yes, although AMSB pro­
vides dozens of advantages over 8K Atari BASIC, 
there are always two sides to every stor y. So let's 
get the bad news out of the way first. 

The most obvious of the bad news is cost, 
about $80.00 . You'll also need at ieast32 K RAM 
and a disk drive since, as of this writing, AMSB is 
available only on diskette and requ ires I 1,252 
bytes more than 8 K Atari BASIC. Since the lan­
guage must load from disk, there's 40 seconds of 
boot and load time. 

Some Tradeoffs 
I f you can live with the previously mentioned 
disadvantages, you' ll surely find the power and 
fl exibility of AMSB worth looking into. There are, 
however, a few other sacrifices that must be made 
by the 8K BASIC user. AMSB has no immediate 

syntax error checking and permits on ly two abbre­
viations, ? = PRINT and ! = REM. Oh how I miss 
typing G R.O. You also must give up that unlimited 
length string in trade for string a rrays. The 8 K 
STICK, STRIG , PADDLE, and PTR IG commands 
are not included, but they are easily replaced with 
PEEK and POKE. 

Now for the good news! Here a re a few of the 
most sign ificant advantages AMSB has to offe r : 

COMMAND PROVIDES ... 

AUTO 
COM~'!Oi'l 

DEF 
DEL 
D I M 

ELSE 
I NSTR 
MOVE 

OPTION 

PRINT 
PRINT 

PRI NT 

RENUM 
TI~IE 

T I ~IES 

TRON 

VER IFY 

WAIT 

Automatic line numbering. 
Variable values a re passed from one program 
I-un to another. 
Define integer , single, lind double precision. 

Delete range of lines from program. 

Three Dimensiona l A lpha/N umeric Arrays 
IFTHEN ELSE decisions. 
Sea rch fora small slring within a larger-string. 
MaVEa number ofbYles from o ne area of 
memory to anolher. 
Reserve RAM for Asscmble r Romines. Player 
Missile Graphics, Redefined Character Sets. 
AT specified coordinates . 
(TAB) and (SPC) positioning. 

S ING for formauing OU lput sllch as right 
justified curl'cncy amounts, 
Re numbel' lines and references. 
In 60lhs o fa second , 
CUITen ltimc in H H :M M :SS formal.. 
Currc nt line number trace display on . 
Turn offlrace functio n. 
Verify Program in mc mo r), with program on 
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Many commands are idenLica l in both Atari 
BASI Cs. Some commands perform identica l func­
tions but are formatted differently. For example, 
8 K BASIC uses the XIO command for many useful 
functions, AMSB makes things eas ier to remember 
with commands like FILL, KILL, LOCK, MERGE, 
NAME, and UNLOC K, ASMB uses PLOT TO in­
stead of DRAWTO, CLS instead of ?C HR$( 125), 
and SCRN$ instead of LOCA TE. 

Some of the other commands ava il able in 
AMSB include AFTER, CLEAR STACK, EOF, 
ERL, ERR, ERROR, INKEY$, LEFTS>, LINE 
INPUT, MID$, ON ERROR, RANDOMIZE, 
SAVE with LOCK, STACK, and STRING(n,X$). 

One beautiful feature was added to the 
SOUND command. An optio nal fifth variable for 
duratio n has been added. The duration is a value 
of up to 255 JIFFIES (60ths of a second) . Up to 25 
SOUND commands may be stored o n the STAC K, 
eliminating the need for many time delay loops. 
AMSB can go on to calculations or display work 
while SOUND commands execute at previously 
specified intervals, 
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The ability to define integers allows floating

point routines to be bypassed. This can account for

significantly faster execution. How much faster,

you ask? I'll get into speed comparisons and routine

examples in part two of this series.

I Use All Three

Before closing this segment, I'd like to voice some

of my own personal opinions. AMSB will certainly

find ils place in the rapidly growing Atari software

market. Both the beginner and experienced pro

grammer can benefit from the wide range of com

mands offered. The buyer should also be aware of

another alternative called BASIC A + .

Anything you can do using AMSB can be done

in 8K BASIC with occasional help from an As

sembler subroutine. AMSB offers a great deal to

the BASIC only programmer, but cannot be used

by those with less than 32K RAM or without a disk

drive. Personally, I've grown to really appreciate

the amazing number of features Atari BASIC has

squeezed into an 8K ROM cartridge. I've also

learned to appreciate fast binary I/O and the DIR

(Disk Directory) feature available in BASIC A + , as

well as the speed made possible by the AMSB in

teger feature. They all have their advantages and

disadvantages. Which one do I recommend you

ask? I use all three. ®

HAVE YOUR CAKE
ANDEATITTOO

ITS A PIECE OF CAKE TO CONNECTAN

TRIXI INTERFACETO YOUR OLIVETTI PRAXIS 30
OR 35 CORRECTING ELECTRONIC TYPEWRFTER.
DAISY WHEEL QUALITY AT DOT MATRIX PRICES!

10+CPS

15 MINUTE INSTALLATION

HALF SPACE JUSTIFICATION

CABLE REMOVES IN SECONDS
TYPEWRITER FQMCT. UNIMPAIRED

AVAILABLE NOW: ATARI & APPLE

OTHER DIRECT CONNECTIONS
AND RS232 AVAILABLE SOON

• PRINT AND PRINT "N OPERATE

• NO INTERFACE NEEDED:

USES FRONT CONNECTOR -ATARI
OSES CONTROLLER PLUG -APPLE

• PRICE: 5215-APPLEADDS10

tBASED ON WARDS PR30 PRICE

• TYPEWRrTER AND SERVICE

WIDELY AVAILABLE

12225 SW 2nd/SOfTE 200 -E

P.O.B. CCC
BEAVERTON. OR 97075

ATARI*800*OWNERS

PLUG IN AND GO !
The Axlon RAMDISK Memory System provides 1 28K of

RAM memory which can be utilized as an .additional disk

device or bank seleciable RAM memory! The DO5 supplied

with the system allows you to utilize the RAMDISK Memory

System as a disk device in conjunction with your Atari 810*.

The system is up to 20 times faster than the Atari 810 and is

compatible with existing Atari 800 software. As user

memory, the RAMDISK Memory System is organized as

eight (8) I 6K banks. The system is installed with two 16K

RAM modules giving you a 160K Atari 800 system. Drop

by your local computer store for a demonstration or conlac!

Axlon Inc. for more information.

* Indicates Trademark of Atari, Inc.

Plug-in Compatibility

128K Bytes of RAM Memory

Compatible with existing Atari 800 Software

Can be utilized as an additional disk - function for

function, up to 20 times faster than the Atari 800

Includes DOS Memory Management Software

Can be utilized as Bank Selectable User Memory

Gold Plated Contacts

90 Da> Warranty

170 N. Wolfe Road

Sunnyvale, CA 94086

(408) 730-0216

AXLON
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drive. Personall y, I've grown to rea lly appreciate 
the amazing number of fea tures Ata ri BASIC has 
squeezed into an 8K ROM cartridge. I've also 
lea rned to appreciate fast binary I/O and the DIR 
(Disk Directory) feature available in BAS IC A + , as 
wel l as the speed made possible by the AMSB in­
tege r feature. T hey all have their ad va ntages and 
d isadvantages . Which one do I recommend you 
as k' I use all three. © 

HAVE YOUR CAKE 
AND EAT IT TOO 

rrs A PIECE OF CAKE TO CONNECT AN A c f e K 
TRlX I INTERFACE TO YOUR OUVETTl PRAXIS 30 
OR 35 CORREcnNG ELECTRONIC TYPEWRITER. 
DAISY WHEEL QUAUTY AT DOT MATRlX PRICES! 

• 10+ CPS 
• 15 MINUTE INSTAu.AllON 
• HALFSPACE JUSllFlCATION 
• CABlE REMOVES IN SECONDS 
• TYPEWRITER FUNCT. UNIMPAIRED 
• AVAILABLE NOW; ATARI & APPlE 
• OTHER DIRECT CONNECllONS 

AND RS2J2 AVAIlABlE SOON 

AtteK 

• PRINT AND PRINT -N OPERA IT 
• NO INTERFACE NEEDED: 

USES FRONT CONNECTOR·ATARI 
USES CONTROL..1.£R PLUG ·APPLE 

• PRlCE:S215 ·APPLEADDS10 
tBASEDON WARDS PRJO PRICE 

• 1'YPEWRfTER AND SERVICE WlDEL Y AVAILABlE 

12225 SW 2ndlSUfTE200-' 
P.O.B. CCC 
BEAVERTON, OR 97075 

ATARI *SOO*OWNERS 

PLUG IN AND GO I 
The Axlon RAMDI SK Memory System provides 128K 01 
RAM memory which can be utilized as an .ldditional disk 
d ~vice or bank seleCldhle RAM memory! T he DOS supplied 
With lhe system dHows you to ul ilize lhe RAMD ISK Memory 
System as a disk device in conjunction with your Atari 8 10 ' . 
The sys tem is up 10 20 times faster than the Alari 8 10 ,md is 
compatible with existing Atari 800 software. As user 
n~emory , the RAMDfSK Memory System is organized as 
eigh t (8) 16K banks. The sys tem is installed with two 16K 
RAM modules giving you d 160K A tM i 800 system. Drop 
by your local computer store for a demonSlration or COnlac! 
Axlon Inc. for more information. 

• IndIcates Trademark of Atan , Inc. 

• Plug·in Compatibility 

• 128K Bytes of RAM Memory 

• Compatible wi th ex isting A!ari BOO Software 

• Cm be utilized ,1S an additional disk · function for 
function, up to 20 times faster than the A tari 800 

• Includes DOS Memory Management Software 

• Celn be utilized as Ban k Selectab le User Memory 

• Gold Pl ated COnlac ts 

• 90 D,lY Warran ty 

170 N. Wolfe RO.ild 
Sunnyv.ill e, CA 94086 

( 408) 7)()"0216 

N(LON 
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TELECOMMUNICATIONS

dert■

Applications

Michael E. Day

Chief Engineer

Edge Technology

hi COMPUTE!. September, 1981, #16, Mr. Day dis

cussed technical specificationsfor MODEM'S. Here

he explores several usesfor MODEM'S in everyday
computing. — The Editors

One of the questions I am often asked is: "Why do

I need a modem?" It is interesting that this question

would be asked rather than just "Do I need a

modem?" since this indicates several things. The

need for the modem is already fell.

The feeling of the need for the modem comes

about because of the large amount of information

presented to the person about telecommunications

both in magazines such as this one and in talking to

other computer users. This tends to lead to the

belief that if you do not have a modem you are not

using your computer to its fullest potential. Unfor

tunately, the reasoning for this belief is not readily

apparent. Analysis of the information generally

presented on telecommunications shows why this is

so. The most common type of information that is

presented is of a technical nature. This assumes

that you already know why you do or do not need a

modem, and are simply after "how does it work"

information. The other type of information that is

presented is applications information. Again this

assumes that you already know why the modem is

needed, and that you are simply after the informa

tion on how to use it for a particular type of

application.

The question why is one of the hardest of this

type to answer. It cannot be answered directly.

When you ask why, what you are really saying is

give me more information so that I can decide if I
really need it. The information that is normally

provided is reference information with which you

are familiar. In answer to "Why do I need a car?",

one might answer "In order to get to and from

work." This provides a base point that you can

expand upon to gain the information needed to

determine how the car would fit into your lifestyle.
A response could be "But I can take the bus." with
a return of "But what if you work odd hours when

the bus doesn't run?" This generates the pros and

cons necessary to make a final decision.

The problem that we have with the modem is

the same problem that the computer has experi
enced — a lack of readily discernible common
reference points. In answer to why do I need a

computer, the easily determined reference points

lended to be rather weak, such as to balance your

checkbook, or keep records of your gas mileage.
Since these could be done far more cheaply with

existing alternative methods, they hardly generate
a decision in favor of the computer. The computer

is slowly overcoming this problem by creating its

own reference points. The computer is doing

things that were not possible before (controlling

heating and lighting to minimize utility bills, or

writing letters (or magazine articles) with greater

ease than ever before, even playing exciting new

games and, as a side benefit, you can balance your
checkbook too.

The modem is going through the same stage

of development of use. It is a device that has entirely
new uses and concepts that are not currently real

ized, and it must "create" these in our awareness so

that they can be realized of their own accord.

Computerized Bulletin Boards

Originally the question was easy to answer, the

modem was for the purpose of operating a com

puter from a remote location. If you had to do this,

you had to have the modem. If you did not have

to, then you did not need a modem.

Now, however, that use of the modem has

been radically altered. With the advent of the

personal computer we can put the computer at the

remote location along with the user.

If you are only going to use the computer to

play games or balance your checkbook, you prob

ably don't need a modem. If you want to communi

cate with other computer users, however, there is a

very good probability that, at some point, you will

need a modem.

One of the new uses is the Computerized

Bulletin Board Systems that appeared. These are

public access message systems which can be used by

anyone to post messages or read those left by others.

These tend to be messages that don't fit into normal

modes of communication and include calls for

help, general notices of information, advertise

ments, classifieds, and personal messages. There is

no charge for the use of these systems, they are
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III COMPUTE!, S elHellther, 1981, #1 6. ML Da), dis­
cussrd lec/wica I sl)ecijicaliol!s for MODEM 's. !-Iere 
he exl)lores severa.llIses for MODEN/ 's in eVeI)'da), 
c01nlJ!l ling. - The Editors 

One of the questions I am o ften asked is: "Wh y do 
I need a modem ?" It is inte resting that this question 
wo uld be as ked rather tha n j ust "Do I need a 
modem ?" since this indicates several things. The 
need for the modem is alread y felt. 

The feeling of the need for the modem comes 
about because of the large amount of information 
presented to the person abo ut telecommunica tions 
both in magazines such as this one and in talking to 
other compute r users. T his tends LO lead LO the 
belief that if you do not have a modem you a re not 
using your computer LO its fu llest potential. Unfor­
tunatel y, the reasoning for this belie f is not readily 
appa rent. Analysis of the in fo rmation generall y 
presented on telecommunications shows why this is 
so . The most common type o f info rmation that is 
presented is o f a technical nature. T his assumes 
that you alread y know why you do o r do not need a 
modem, and are simply a fter "how does it work" 
information. T he othe r type o f in fo rmation that is 
presented is applications information. Again this 
assumes that you alread y know wh y the modem is 
needed , and that you are simply after the informa­
tion on how LO use it fo r a pa rticula r type o f 
application. 

The question why is one of the hardest of this 
type LO answer. It cannot be answered directly. 
When you ask why, what you are really saying is 
give me more informatio n so that I can decide if I 
really need it. The information that is normally 
provided is re ference information with which you 
are familiar . In answer LO "Wh y do I need a car?", 

one might answer "In order to get LO and from 
work." This provides a base point that you can 
expand upon to gain the information needed to 
dete rmine how the ca r would fit in LO your lifestyle . 
A response could be "But I can take the bus." with 
a return o f "But what if you work odd hours when 
the bus doesn't run ?" This generates the pros and 
cons necessar y LO make a fin al decision. 

T he problem that we have with the modem is 
the same problem that the computer has expe ri­
enced - a lack of readily disce rnible common 
refe rence points. In answer'LO why do I need a 
computer , the easil y determined refe rence points 
tended LO be ra the r weak, such as to balance your 
checkbook, or keep records of your gas mileage. 
Srnce these could be done far more cheaply with 
ex isting alte rnative methods, they hard ly generate 
a decis ion in favor of the compu ter. T he computer 
is slowly overcoming this problem by creating its 
own reference points. The compute r is doing 
thrngs that were not possible before (controlling 
heating and lighting LO minimize utility bills, o r 
writing letters (or magazine a rticles) with greate r 
ease than ever before, even playing exciting new 
games and , as a side benefit , you can balance your 
checkbook LOO. 

T he modem is going through the same stage 
of development o f use. It is a device that has entirely 
new uses and concepts that a re nOt currentl y real­
ized, and it mUSl "create" these in our awareness so 
that they can be realized of their own acco rd . 

Computerized Bulletin Boards 

Originally the question was easy to answer , the 
modem was for the purpose o f ope rating a com­
puter from a remOte location . If yo u had to do th is, 
you hadLO have the modem. If you did not have 
to, then you did not need a modem. 

Now, however , that use o f the modem has 
been rad ically altered . With the ad vent of the 
personal compute r we can put the computer at the 
remote location along with the user. 

If you are onl y going to use the computer to 
play games or balance your checkbook, you p rob­
ably don't need a modem. l f you wa nt to communi­
cate with other cOlnpute r users, however, th ere is a 
very good probabi li ty that, at some point, you will 
need a modem. 

O ne o f the new uses is the Computerized 
Bulletin Board Systems that appea red . These are 
public access message systems which can be used by 
anyone to post messages or read those left by others. 
These tend to be messages that don't fit into normal 
modes of communication and include ca lls for 
help , general notices of info rmation , ad ve rtise­
ments, c1assifieds, and personal messages. T he re is 
no charge for the use of these systems, they are 
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Now Selling Atari®, PET®, TRS-80® Software
Atari

Pet
AVALON HILL GAME COMPANY

TRS-80
Compu-Malh Decimals (Oisk)

Comp Magic Kayos (Disk}
Ah Baba 4 40 Thieves

Arcade - Ghost Hunier (cass j

Arcade - Ghost Hunter (disk)

Comp Magic Kayos (cass.)
Epyx Crush Crumble Chomp

(cassette or disk)

Creative ATC icass )
Mouskattack

The Neil Step

Poker Solitaire (cass )

Gomoku (cass j
Reversi icass )

Cypher Bowl (cass j

Rescue at Rigei (cass j

Star Warrior (cass.] .. .

Invasion Orion [cass.}

Dateslones of Ryn (cass |

Conllicl 2500 (cass.) . . .
Empire of the Overmina (disk)

Tanktics (cass )
Alarr Mailing Usi (disk)

Alan" Character Generator (disk)

Text Wizard (diski

Alarr Character Gen (cass)

Le Stick
Checker King (cass )

MicroChess icass ]

Survival'Adventure (Oisk)
3D Supergraphics (disk)
3-D Supergraphics (cass )
MindBogglersKdisk]

Mind-Boggiers I (cass ]

VersaWnter Graphics Tablet

Hidden Words

Spatial Relations '
Word-Scramble

Preschool Fun
Fastgammon (cass )

Assembler (cass)

6502 Disassembler (cass.)

6502 Disassembler (diski

Tank Trap icass )
Tank Trap (disk)

Tan Trek (cass.) .

OS Fonh (disk)

Starbase Hyperion (disk)

Name That Song (cass )
Jaw Breaker (disk)

Pornopoly (disk)

The Broker (CCi) (disk)

Super Modem Pak (CCl) (disk)

Atari- Snuft|CCI)(disk)

Utility Man (CCI) (diski

Tanktics (cass)

Fantasyland (disk)
Empire of the Overmind (cass.) ..

Bridge 2.0 (cass)

Nominoes Jigsaw (cass)

Intruder Alert (cass)

Alpha Fighter (disk)

Compu-read (disk)

Letter Perfect (disk)

Sammy Sea Serpent (cass I PDI

Cnbbage (Thesis) (cass ) .
Visicaic

Kross N Quotes PDi (cass.) . .

Star Raiders (cart.) ..
Stock Charting

Adventure international

Atan- Safari (COS) Idisk)

Atari" SafarKCDSl (cass ) .

Computation iThesis) (cass )

S39 95

a3J 95

S3? 95

S29 95

S34 95

S33.I4

SM.T4

*».T4

S30.T4

529 95 now

511 95 now

539 95 now

539 95 now

514 95 now

519 95 now

S29 95now

S29 95now

539 95 now

524 95 now

S19 95now

S1500w

S35 00-™

S2<J 00 now
52*95 now

519 95 now

599 95 now

515 95 now

539.95 now

S19 95 now

S19 95 now

524 95 now

S39 95-™

S39 95no*
S1995now

515 95 now

5300 00 now

S17 50™

S17.S0™.

S1500no»

S1500now

S19.95 now
S24 95now

51 1 95 now
514 95 now

Si 1 95 now

514.95 now

511 95 now

579.95 now

522 95 now

514.95 now

529 95 now

S29 95™.

599 95 now

S49 95rw

$10.*4

$33.14

$33.14

$13.74

$1*.*4

S1S-A4

$33.94

$31.34

$12.14

$3«.*4

$31.34

$1t.*4

$13.54

$33.«4

$16.94

$31.34

$33.*4

$33.94

$14.94

$13.34

S354.A4

f 13.44

S15.44

* 13.54

$13.34

$11.14

SIC.14

511.44

J1O.14

$12.44

S1O.14

$19.44

$ia.»4

$33.44

S59 95.
S30 00,

517 95now

516 95 now

518 95 now

$43.44

$33.44

$•4.94

SS0.M

$33.44

$13.34

$13.74

5150 00

S16 95 r
SIS.OOr

S200 00r

S16 95 r

-S39.95 r

S24 95 r

.10%- 15%

no. $12T.4a

now $14.34

now 113.34

now $14*.*0

no* SI 4.34

now $33.M

now $31.14

off sug. retail

$3S.*4

$25.44

Order by Phone

800-344-5109

800-692-4146

In California

B-l Nudear Bomber icass I Si5 00

Midway Campaign icass | SI 5 00

No Atlantic Convoy Raider icass i 515

Nuhewar (cass I SI5 00

ConthCI 2500 icass J Sl5 00

Planet Miners icass ) Si500<

Compmer Acquire icass 1 520 00

Lords Ol Karma (cass I S20 00
VC SOFTWARE

UMI Kiddie Checkers

UMI Sla' Wars
UMI AMOK
UMIGioDber

S7 95

S16 95

S18 95

S29 95

$13.7T

$13.77

$13.77

$12.77

$12.77

$12.77

$1*.«7

$ 1*.«7

$*-*T

Jl*.67

$21.ar

Teacher s Pel (disk)

Teacher s PeMcass )

Vaults ol Zurich (disk)

ARTWORX

Si895n

51495

() S25 95 n

AUTOMATED SIMULATIONS

Introductory 3-Pack (disk) S49 95 now $3*.*7

(Rescue Morlocs. andDatestones)

Rescue at Rigei icass ) 529 95 no-

Temple Ol Apshai (cass | S39 95 no-

Heiitire Wa'nor (cass ) S39 9b no-

Starileet O"on (cass ) S24 95 no-
Invasion Orion icass ) S24 95 now

MorlOCS Tower (caSS ) S19 95 now

Dale5lones ol Ryn (cass ) Si9 95 no-
PERSONAL SOFTWARE

Checke'King (cass I Si995m>»

Gammon Gambler icass I S19 95 no-

MicroChess icass J S19 95 now

Bridge Panner (cass 1 SI9 95no-

Time Trek [Cass ) St9 95miw
UNITED SOFTWAHE OF AMERICA

KRAM (disk) S99 95 no-

Super KRAM(fliSk| SI 75 00
Request (disk) S225 00 no- $1*1.37

Thinker (disk) S495 00 no- (430.T7

Space Intruders Icass ) S19 95 no- $14.»7
All MICRO-ED iMftHUit
All Microcompuler Workshops 19% OH Lilt

VIC SOFTWARE

AdOcom Missile Commander $14.44
Channel VjcDaia Logger 13.14

MMA Star Command $«.•*
TIS Basic Programming I $17.44

$1*.*7

$u.ot

$23.77

$ai-47

$33.»7

$31.«7

$21.37

$31.37

$1*.»T

$l*.t7

$i*.«7

$1*.»7

$14.«V

$1*.*7

$1*.*7

$M.*f

$1S3.*7

Apple

Sl2500now IIM.K

Jll.M

See full page of Apple' products elsewhere m this

magazine

Gorgon S39 95 now $31.**

Word Star S375 00

Mail Merge
Super Son

VisiCalc3.3
Wurst o! Huntinglon Computing

Nibble Express

Soft Porn Adventure

Time Lord
French Hangman

Ahcia-Sp bilingual reader

H8H Slock Trader

Grow (ClAl

All Edu-Ware

VersaCaic
Hebrew

All Serendipity

All Sinus

All Sybei Courses

Win at the Races

$11.**

$23.3*

$29.3*

$23.3*

$23.3*

S1295 no.

S29 95 no-

S29 95no-

■ ■ ••-

■ •. -

519000 no- $141.4*

S35 00no* S31.4*

t&S). 13%C»HList

5100 00 no- $M.**

S60 00 no- $3».»*
10-^ ts ta*> off Liit

13*. Off Lilt

iosu 13% OH Hit
$39 95 now $33.**

52500 no. $21.1*

S60 00 now $3*.**

Disk Prep

PLEChio
We maintain a huge inventory ol software tor Apple' and

hardware Can us toll Iree tor the latesi programs We also

stock a large supply ol computer books Visit us m person at

our new 3300-square loot store at 1945 Soul" Dairy .n Cor

coran Calif

Great Grandma Hunttngton

Great Grandma Huniinglon always said to

try harder - and we do. We will soon have tee

shirts for sale with Great Grandma Huntmg-

lon s picture on them. Watch for Granny!

BIG FIVE SOFTWARE

Super Nova (cass | S15 95 no-

Gala>y Invasion (cass ) 515 95 no-

Attaci Force icass 1 515 95 now
Cosmic Fighter icass | S15 95 no-

Meleor Mission II (cass | SI5 95 no-

ADVENTURE INTERNATIONAL

Adv 4-5-6(distil

Adv 1-2-3 Idisk)

AOv 7-8-9 idisk)

ARTWOHX

S3995no

S39 95no

S39 95no

Teaciier s Pet (disk) 18 95 no-

Nommoes Jigsaw (disk) color S21 95 no-

Nommoes Jigsaw icass 1 color S17 95 no-

Bridge 2 0 (Cass ) S17 95 no-
Hearts (disk) S19 95 no-

BRODERBLJND SOFTWARE

Galactic Trilogy (disk) S39 95 no-
Galactic Empire (cass | S14 95 no-

Galaclic Trader icass ) S14 95 no-

Gaiadic Revolution (cass ) •:;<■■ no-
TawalasLastRedoubttcass j S19 95 no-

DATASOFT

lagoidiskl 524 95 no-
Fooiban Classics idiskj :...,*

Arcade-80 idiskj S24 95 no-

lago icass 1 519 95 no-
Fooiball Classics icass ) 519 95 no-

Arcade-80 icass j S19 95 no-

Sigmon iCOLOR) icass 1 =29 95 no-

SECSiCOLORltcassi S29 95 no-
ACORN SOFTWARE

Invacers From Space idiskj S20 95 no-

Duel-NDroidS idiSkl S2095no»

PinbaMdiSkl S2095no»
Pigskm (Oiskj S20 95 no-

Ouadidiski 520 95 no-

Baskeibaii idiskj ■.■-.„

Gammon Challenger idiski S20 95 no-

Everest Explorer iQism S20 95 no-
Superscript IdiSkl 529 95 no-

System Savers icass 1 S1495no-
Invaders From Space icass 1

Duei-N-Droios icass 1
Pmbaiucass)

Pigskm icass 1

Quad icass 1

Baskeibaii icass |
Gammon Challenger icass 1

Everest E"DIOrer icass 1

AN Automated Simulations

All Avalon Hill

ANHayden

All Microsoft

S13.SI

$13.St

$13.5»
$13.3«

S13.3S

$3S.0>
S3J.O0

$33.04

$14.38

SM 95 now

SU95 no-
■ ■

SU95 no.

S1495 no-

514 95 no-

51495no»

Su 95 no-

!•% f* 19% OH Llit
1»% t» I9%OMLIit

iom. 15%OMLI*t

1«%t* 13*. Off Lilt

Si5.to

$13.74

$17.4*

$33.98

$13.44

$13.*a

$13.44

$14.*.

$31.It
$21.11

sai.ia

$!».«■

$l*.»t

S16.90

$23.34

$23.J«

$17.71

$17.7*

$17.74

$17.74

$17.74

$17.71

$ 17.74

$17.74

$23.34

$12.44

$13.44

$13.44

$12.44

$13.44

$ia.*«

$ia.*«

$13.44

$13.44

FOREIGN ORDERS

We regret that we can no longer accept

checks (bank charges were sometimes

greater than the amount of the check). We

will gladly accept U.S. currency, VISA,

MasterCard or American Express at no

extra charge, or you may make direct wire

transfers to our bank, Security Pacific.

Corcoran. CA 93212. for a S6.00 charge-

All overseas orders are shipped by air.

VISCALC
Special for PetB, Atari ° & Apple

Regular $200.00 List

Now $ 149.00
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HUNTINGTON COMPUTING
Post Office Box 1235

Corcoran, California 93212

Order by Phone 800-344-5109

In California 800-692-4146

Apple' is a registered trademark ot Apple Computer, Inc

Pet * is a registered trademark ol Commodore

TRS-80' is a registered trademark ol Tandy Corp

Atari' is a registered trademark ol Atari, Inc

(209)992-5411

We take MasterCard, American Express or

VISA (Include card # and expiration date).

California residents add 6% tax. Include
S2.00 for postage. Foreign and hardware

extra. Send for free catalog. Prices subject lo
change.
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Now Selling Atari@, PET®, TRS-80® Software I 

• , Pet R TRS.80,~ .J Alar. - AVALON HILL GAME COMPAN Y BIG FIVE SOFTWARE r. 
Campu-MaIM Deomals (diSk I $.3995 __ t:U.l. 8 -1 Nuclear BomDe' It aSS J 51500""", S12,7,. Super Nova (cass J 51595 now ,1:1.S. I 
Camp Magic Kayos (disk) S34 9S __ SH.". Midway Campaign Icass ) 51500__ '12.'" Gala~y Inv3S10n (cass ) 51595 """, .t:l.S. ~ 
All Saba & 40 Tn,eves 53295 __ S28.M NO Atlant+e Convoy Raleer ItaSS I 515 __ 111." Attack Force (cass I SIS 95....... SllI.S. • 
Arcade - GhOSt Hunler (cass I .529 95...... IU." Nu~ewar leass I 51500__ 112. " CosmIC fighter (cass I SIS 95 ,..,... ,'l1.S. I 
Arcade - GhOSI Hunter (diSk ) .S34 95 ....... SH.'. ConlhCl ('5OO 1taSS I 51500 __ ,'2.'" Meleor MISSion II (cass ) 51595 no.. $13.5. 
Camp MagIC Kayos (cass _, __ ~_95 now $H.". Planel Miners (Cass , 51500 now $11..,., ADVENTURE INTERNATIONAL 
Epyx CruSh ClumDie Chomp Compuler ACQuue (cass , 52000 now $1 • •• ., Adv J·5·6 (d'Skl 5.3995 no.. $3S.08 I 

(cassette ord,skl S29 95 now $2 •• 34 Loros ot Karma (cass I 520 00 now $1 • .• ., Adv 1·2·3Id,slll SJ995 no.. $25.08 I 
CreahveATC (cass I 5\ 1 95 now $1..... VIC SOFTWARE Adv 7·8·9 (o'Sk) 5.3995 ""," $25.08 
Mouskattack 53995 now ,25.1. UMt K,doleChe<:ke's 5795 now .... ., ARTWORX 
The Ne.t Step 539.95 now $25.1. UMI Sial Wars 51695 now ,1"" TeaCher 5 Pet ldls ~ , 1895 now '1 •. 5. I 
Poker Solltalfe (cass) 514.95 now $11..,. UMI AMOK 51895 ,..,.. ~1".' NomlnoesJH~saw (OIS~ ) cOlor 521 95 ""'" '1 • • 2. .:. 
GomOku (cass.) . 519.95,..,.. $1.... UMI GIObt>er 529 95,..,.. I:n .. , Nomlnoes J'gsaw lcass ) COlOr 517 95 ""'" $15.". 
ReverSI (ca5s., 51995,..,.. ,..... ARTWORX Brooge 2 o (Ca5SI 51795 ""," $15.". I 
Cypher Bowl {caS5 I . . _529.95 ""'" $2S.... Teacher 5 Pel (diSk) 51895 now 'I •.• ' HeaI"\5(dlsk) 51995 ""," ,n ... 
Rescue at RIgel (caSS ) . . 529.95,..,.. $2S.... Teacher 5 Pel (cass ) 51495 now 112 .• ' BROOERBUNO SOFTWARE 
Star Wafllo r (cass.) . 539.95,..,.. '2:1." Vaults 01 Zuroch (dISk) 52595 now $21.." Galacl lc Trologv (diSk) SJ9 95 ""'" $22... I 
InvaSIOn Onon {cass., . .524.95,..,.. ,21 . M AUTOMATED SIMULATIONS Galacl lc Empue (caSS ) 51 495 ""," $12 ... 
DaleSlone50f Ryn (cass., 519.95 ,..,.. ...... InHoouClOry 3.PaCk Idlskl SJ9 95 _ '2 ••• ., Galachc Trader (cass ) 51J 95 ""'" $12." 
ConfhCl2500 (cass.) . . 51500 ,..,.. ',1.,. (Rescue. Mo,IOC S. and OaleSl0neS) Galachc Revolul10n (cass ) 51 J 95 ""'" $12." I 
Emplfe 01 the ()o.,ermu"ld (diSk) SJ5.00 _ .2..... Rescue at R'gel (CaSS ) S29 95 now $2SA., Tawala slasl Reooubt (cass ) 51995 ...... $1.... ~ 
Tankhcs (cass.) .. .. 524.00 ,..,.. .2..... Temple 01 ApShal(CaSS I SJ995 _ $22 •• " DATASOFT • 
Alafl · MaIling usl (dIsk) 52495 ,..,.. ,21.SA HelUue Wafflor (cass J SJ9 95 _ '22 •• " lago (d,Skl 524 95 ""," $21 . '. I 
Atar l ' Character Generator (d,sk, 519.95 _ ...... Slarlleel Or,on \cass) 52J 95 now '21.2., FOOlball ClaSSICS Id'Sk) 52.! 95 ""'" , :n.I. 
Te.t W'zard (dISk) 599.95 _ ....... InvaSlonOllon (cass ) 52.! 95 now ,21.27 A,caoe·80 ldlsk l 52495 ""," '21 . 1. 
Ala" · CharaClerGen.lcass.1 515.95 _ ,'2.M Morlocs Towe' (cass J 51995 now , •••• ., la9OlcaSS) 519 95 no.. $ 1. ... ~ 
Le SlICk . 539.95 _ ,:12." DaleSlones ot Ryn (cass l 51995 now , •••• ., Foolbatl ClaSSICS (caSS ! 51995 no.. $1.... ~ 
Che<:ker Kong (cass.1 519.95 now 11.... PERSONAL SOFTWARE Alcalle·80 lcass I 51995 _ $16... • 
MlCroChess (cass.l 519.95 now I..... Checker KIng (cass ) 51995 no-.. SI •.• ., SS"CmS'",C,COOlOl OAA, ,'},',',",' 529". ',55 ~ US.:'. 
Survival/Adventure (dlskl 524.95 _ $21.24 Gammon Gambler (cass J 51995 ,..,.. $1 •.• ,. E ... .~ '2'.2. I 
3·0 SuperglaphlCs (d!Sk ) 53995 _ .:.~... MlcroChess (cass J 51995,..,.. II •.• ., ACORN SOFTWARE .:.II 
3.0 SuperglaphlCs (cass.) . 539.95 now $22." 61<dge Pannel (cass ) 51995 ,..,.. $1 •.• ,. lnvaOels From Space IdlSk) 520 95 no-.. "".". 
Mlnd·Bogglersl (dISk) . 519.95 ,..,.. SI.... TIme Trek (cass ) 51995 _ $1 •.• ,. Duel·N·DlooOs Id'S ~ 1 52095 ""," $17.". ~ 
MI""'Bogglers I (cass.).. 5 t5 95 _ ,I2.M UNITED SOFTWARE OF AMERtCA PIf"lbatl ld!Sk) S20 95 no-.. "".". 
VersaWn!er Glapl"locs Tablet . . .5300.00 _ ,2,..".. KRAM Id,sk) 599 9S no-.. ...... ., P'9s~ ,n 10,S ~ ) 520 95 no-.. $17.'. 
Hidden WorOS .. ........... 517.50 ,..,.. $15.... Super KRAM (Olsk) 517500 ...... $U~ .• " Ouad 10lsk l 520 95 ""'" $17 . ." I 
Spat,al RelatIOns ... . ..... .. . . . .... _517.50 ,..,.. •• ,.... Aequest (dISk) 522500 _ $'.'.2., Bas~elbaH (dISk) S20 95 no-.. $1,..". .:.II 
Word-Scramble . . .... .. . 515.00 ,..,.. •• ,.,. ThInker (OlSk) 549500 now "2 •. ,.7 Gammon CnaHengello,s~ 1 S20 95 - $1,..". 
Pleschool Fun . . .. . .. 515_00 now ,'2.M Space IntruderS «(ass I 51995 _ ••••• ., Everest E.pIoler (OISk j 520 95 - $1,..". I 
FastgamrTlOf"l (cass.) . .51 9.95,..,.. .1.... All MICRO.EO Ir'I' OftLl.t SuperScupl tdlSk) S29 95 ""'" '25.2. ~ 
Assembler (cass.) S24.95 ,..,.. ,21.1. All MIC.ocomputer WorkshOps U~ OftLI.t System SaverSlcass I 51J 95 ""'" '12." • 
6502 DIsassembler (cass.) .511 .95 ,..,.. '1 •• 1. VIC SOFTWARE Invaders From Space Icass I 51J 95 ""'" "2.... I 
6502 Disassembler (Olsk) 51495 _ .12.... Adocom M,sslle Commande' .1.... Ouel'N 'O,ooOs (cass I 51J 95 _ "2." 
Tank Trap (cass.) .511 .95 _ ,' •• 1. Channel VIC Oala Logge. n.'. Pmbali lcasS) 51 J 95 _ ,12." 
Tank Trap (disk) 514.95_ 1.2." MMA SlarCommano ..... Plgsk,nlcass ) 5IJ95"" .. "2." I 
Tan Tl ek (cass.) . 5\1.95_ $1 •• 1. TIS 6aslc Programm'ngl $17.... Ouad lcassl 51J 95 _ "2." ~ 
OS FOr1n (OISk) .......... .579.95 _ .. ..,.M Bas~elba li lcass ) SIJ 95 - '12." • 
Start>ase Hypenoo (diSk) .......... 522.95 _ II..... Gammon Cnallenger I(ass 1 S1J 95 ""'" $12." I 
Name Tnal Song (cass., .. 514.95 _ ,'1M EvereSl E. plo,er Icass I S1J 95 _ $11." 
Jaw Bleaker (d,sk) . . ....... S29.95 now S2S.... A I R All Automaleo SimulatIOns '0%" I 5"'" Oft LI.t 
Pomopoly (disk) . .529.95 _ US.... pp e l.!!. AII A,alOn HIII lr'1'"IS"'"OftLhi 
The6roker (CCI)tolsk ) ..... . 599.95 _ ....... All Hayocn 'r'I''''S'''"OftLhi B 
Super Modem Pak (CCI) (disk) 549.95 _ .. 2.... See lull pilgeol Apple· prOOVCIS elsewhere m thIS All Moe105O" 'r'I''' .,"'" Oft LI,' .l 
Ala'" SnuH (CCI) (dISk) $29.95 now '2S.... Gorgon magazIne 53995 ,..,.. 12:1." 
Utility Man (CCI ) (dl5l<) . 599 95 ,..,.. ....... WOld SIal 537500 '2" .. a 
~:~~~~!~S(~I~k ) ... __ ... _. ..~; :~ = :::::: Mall Merge 512500= :::::~ FOREIGN ORDERS ~ 
Emplfeol me ()o.,ermloo (casS_) ...... $30.00 ,..,.. $2'.... Super Son . S200 00 now I 
6nClge 2.0 (cass) . 517.95 _ $lS.34 ~~~~)~ 13tiun ii~g't on Computing . S200 00 ,..,.. .. ~:~:::: We reg ret that we can no lon g er accept 
NomlooosJogsaw (cass) .. 511.95 ,..,.. 'IS • .,. N,bble E.press 5t295 now $"." 
Intruder Alen (cass) . . .516.95 _ ........ Soil Porn AOvenlure 529.95 _ US:1t9 checks (b ank c harges were sometimes .1 
~~~.~eh~~r(~~~) ~ ~~ = :!::.:: TIme lOld 529 95 _ ,":29 grea te r than the amount of the check). We ~ 
Le1lerPerlect (cloSk) SI5000 _ SI27.... French Hangman 52995 _ 125.29 w ill gladly accept U .S . currency. VISA. ~ 
Sammy Sea Serpent (cass.) POI 51695 ,..,.. '1 .. 34 Allcla·Sp t)Ihngual reaocr S29 95 now ,25 . .:1. ~ 
Cflbbage (Thesls)(cass I .SI5.oo _ ,12.M ~~o~ ~~O::~1 Traocr 5~ gg := $:~~::: M asterCard or Ame rica n E xpress at no • 

~~~~~oooie5 poi tcass.j · .~.gg ::: $:~::: All Edu·Ware 1r'1''' IS"'" Oft Ud extra charge . or you may make d irect wire I 
Slar Raiders (can. ) _. 539_95 _ .n." VersaCalc 5100 00 ,..,.. ....... transfers to our bank . Security Pacif ic, 
SlockChafllng . $2495 _ ,21.1. HA,','Srew IS60 ... ~ ""'"::.:: Corcoran . CA 93212. fo r a 56.00 charge. 
Adventure lntemlltlonal ... 1001.· 15% of! sug. retllH ereno,poty d . . ~ 
Alan' Saran (COS) (alskl .n." ::: ~;~s. Courses I'"," OffU.. Al l overseas or ers are shIpped by a ir. ., 

~~~::!;~(~~L~~~~ls, 51500 _ :~~:!: W,naltheRaces ~:),!" -:2~~ 
O,SkPrt·p 52500 ,..,.. $21.1. 
PLE ChIp S60 00 ,..,.. $S •• " 

Order by Phone We mlinl.in II huge inventory ot sottwilfe 101 Apple' and 
hardware Call uS toll Iree 10f the talesl Pfograms We also VISCALC 
s toc~ a large supplv or compuler books V'Slt uS In person al 
our new J300,sQuale 1001 Slore at 19J5 South Dauy on Cor· 

800-344-5109 ",,".C.IoI Special for Pet ", Atari ' & Apple " 
I Great Grandma Huntington Regular $200.00 List ~ 
lW 800-692-4146 Greal Grandma Huntinglon always said to Now $149.00 I 
~ try harder - and we do. We will so o n h ave tee 

'I In California shins lor sale with Great Grandma Hunting· r. ton 's picture o n them. Watch for Granny! _ 

I HUNTINGTO .. COMPUTING I We (ake MasterCard . Amencan Express Dr iii 
I P ost Office Box 1235 Apple' IS a registered Irademar1tol AWJe Compuler tnc I V IS A (Include card I; and explrallOn date) • 

Pel' IS a reg,stered trademar1t 01 Commoclore C I I · d I 
Corcoran , Callforma 93212 TAS.SO· IS a leglstereo IlademarkofTandy Corp a J o rma reSt ents add 6% tax )nclude ~ 

~. Atan' IS a reglSl€lfed trademar1t 01 Alafl Inc 5200 for postage Foreign and hardware • 
~ Order by Phone 800-344-5109 eXIra Sendlorlreecalalog Pncessub)E!<IIO .J 
... In California 800-692-4146 (209) 992-5411 change ~ 
~~~.~~~~~~~.~.~~~.~~~.~~~.~.~~ 
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wholly supported through donations and out-of-

pocket expenses by the owners.

As an outgrowth of the BBS's are the remote

computer systems and database systems. Although

many of them are open to the general public, they

are not readily usable due to the technical know

ledge needed. Additionally, these systems tend to

be very specific in the application to which they are

oriented and are generally of little or no use to the
general public.

Because the bulletin boards are privately sup

ported, they are limited in the scope of services

they can provide. For those who are willing to pay,

there are more elaborate systems available. The

most widely-known are CompuServe, The Source,

and Micronet. These systems provide a wider

range of services including message transfer, infor

mation retrieval (stock reports, news, etc.), confer

encing, program storage and retrieval, and running

programs.

Often there is a need to find information of a

more extensive or technical nature than can be

provided by the general services systems. This

need is provided for by the technical information

database systems. These systems are usually

oriented around a particular subject area or group

of areas. The technical data systems, by being very

specific can carry a much wider range of informa

tion on a subject than is possible on a general infor

mation system. Because this information is also the

most expensive to obtain, these systems are the

most expensive to use. They can cost over S100

an hour.

Multiuser Systems

Finally we come to the original multiuser computer

systems, time-share computer systems. These

systems are rented on a usage basis to anyone who

needs a computer, but, for some reason, does not

have a computer of his or her own available. These

are generally used for overflow work, temporary,

or occasional applications where it is not possible

or practical to use one's own computer. The cost of

using these systems can vary widely depending on

how the usage is determined.

It is interesting that now that the personal

computer has come into being, another application

appears to be evolving. This can best be understood

by describing the need that has been generated.

If you wish to say something to George who

lives down the street, you could go to his house and

speak to him directly, or you could call him up on

the telephone and talk to him. In the first case

there was no equipment involved in lalking to George,

you went to his house. This is direr! communications.

In the second instance you used the telephone to

talk to him. Rather than expend the energy to go

to George, you used a device which allowed you to

talk to George without actually going to his house
and thus you were communicating at a distance.

If you and George both have a computer and
you wish to share programs you have written,

there are many ways this could be done. You could

put a copy of the program on a cassette or floppy

disk and give it to George to read into his computer.

This works great if George has a similar computer
and can read the tape or disk.

If the two systems are not compatible, another

way will have to be found. One way that has been

used a lot is for you to simply provide George with

a written copy of the program and let him type it

into his system. This isn't too bad if the program

isn't very long and is in human-readable form.

This is the way most magazines provide programs

as it is the surest way to cover a wide range of com

puters. But, as mentioned, if the program is not in

a human-readable form, or is excessively long, this
method does not work very well.

Computers Talking To Computers

A method of communication thai computer hob-

bists have often used is to directly tie their com

puters back to back. This is a form of direct communi

cation. This allows the computers to talk to each

other, but has the disadvantage of requiring that

both computers be next to each other. To date, it

has also meant that the computer operator be Fully

knowledgable of the way the computer internals

work as well as the programming needed to allow

the two computers to talk to each other. This can

be a bit much for the general user and, in fact, has

baffled quite a few experienced computer

technicians.

The modem provides a common link that both

computers can communicate through. By defining

a standard of how the interconnection between the

computers is to be accomplished, the problem of

how to hook the two computers together is elimi

nated. What is occuring now is a definition of the

method ofcommunication between the computers.

Although there are some communications pro

grams in use already, they are currently machine-

type dependent. An Apple can talk to another

Apple, but it can't talk to an Altair. Most of the

programs that are used to allow one computer to

communicate to another are in the early stages of

development: they allow the communication to

occur, but there is little or no provision for options

or alternatives. They tend to be very restrictive in

their use.

As the need to communicate between different

types of computers grows, the communications

programs will become simultaneously more com

prehensive and easier to use. ©
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genera l public. 

Because the bulletin boards a re privately sup­
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range of services including message transfer, infor­
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need is provided for by the technica l info rmation 
database systems. These systems a re usua ll y 
oriented around a particular subject a rea or group 
of a reas. T he technica l data systems, by being very 
specific can carry a much wider range of inform a­
tion on a subject than is possible o n a genera l infor­
mation system. Because this informatio n is also the 
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an hour. 
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Finall y we come LO the original multiuser computer 
systems , time-share computer systems. T hese 
syste ms are re nted o n a usage basis to anyone who 
needs a compute r, but, for some reason, does no t 
have a computer of his o r he r own available. These 
are generally used for over flow work , temporary, 
or occasional app li cations where it is not poss ible 
or practical LO use one's own compute r . T he cost o f 
using these systems can va ry widely depending o n 
how the usage is determined. 

It is interesting that now that the personal 
computer has come in LO being, anothe r application 
appears to be evolving. This can best be undersLOod 
by describing the need that has been gene rated . 

I f you wish to say something LO George who 
li ves down the street, you could go to his house and 
speak to him directl y, or you could ca ll him up on 
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and can read the tape o r disk. 
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used a lot is for you LO simpfy provide George with 
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as it is the surest way to cover a wide range o f com­
puters . But, as nle ntio ned, if the program is no t in 
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the two computers LO ta lk LO each other. T his can 
be a bit much for the general user and , in fact , has 
ba rned qu ite a few ex perienced compute r 
technicians. 

T he modem provides a common link thai bOlh 
computers can communica te lhro ugh. By defin ing 
a standard of how th e intercon nectio n between the 
computers is to be accomplished , the problem of 
how to hook the two computers togethe r is elimi­
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7 ATARI PRODUCTS

THE

MONKEY

WRENCH

The Monkey Wrench it 4 machine language HOW cartridge which exlendt trie operating capamNly ol

th* ATARI 800 computer. Tne Monkey Wrench provides 9 new BASIC commands. They flic

AuIO Line Numbering - Provii>es new J<r%e numbers when entering BASIC DToqram linei

Delete Line Numbers - Removes a range of SAEIC me numbers.

Cuisoi Exchange - A Hews usage of ihe cursor keys without nolO ing down ihe CTKL kty.

Crvang* Margins - ProvnHs The capability to easily change the screen m>rg>ns.

Memory Till - Provides Ihe tJMbilily 10 leu RAM memory.

Decinul Contvruan — Convert! a decimil number 10 a ic*idecimal numw

Monitor — Enter the machine language monitor In addition r. me BASIC com

mand 1. the Monkey Wrench alio contains a machine language monitor with 15 commands used to

interact yviih the powerful lealurei ol trie 6502 microprocessor

CanriOje ano Manual - S4.3.95

TYPIfVG EXERCISE FOR ATARI

Typing Exercise tonsils of two Diagrams. TYPING 1 contains 13 lypinq drills. 9 drills progress thru

calculated lai you BIO Dnheitt - JM2.9S

EPHOM CARTRIDGE

The EPROM cartridge is a specially oesignejl printed circuit nojrd .vhien will allow Ihe user [O insult

huor her own EPROM software Uiei 271G. 2532, 2732. type EPROMs

Cjrlrid.jo and Manual - S19.95

OTHER NICE STUFF

Auri 400 16K Memory (3*5.00

Atari 800 I6K Memory . . S779-O0

Commooore UlC 30 Comliutei - , .1265.00

Syncom or Memore. &!*" disks. . . .10 for 130 00

MiniFle. (JiikFile C>!e Iholds 50 5V dutii) . . S24.95

Ribbon Cartndue For Siarwnlei. Diablo, etc Mylar -$5.00. Clnth - $6.00

Star-vriter 28 ens printer with tractors Parallel Interlace S1645.00

MAE (Macro AmiMh Editor I

MAE contami the most powerful 6502 auemOler and reit editor c<

looking Eor a pioteuional development too! that can greatly incri

Dramming stall, then MAE may Oe the answer. The following are jji

for detailed soec sheet

MAE was written ennrely in machine language - not in Basic

Thus you get very fast and accurate assemblies.

- Contains a machine language monitor with numerous command! lor debugging

3fl error codes. 27 commands, 26 pseudo ops. and 5 conditional assembly operators.

f*-Quires at lean 32K of memory.

All commands oriented I or disk operation with ATARI BIO dukdriw.

Micro. Conditional Assembly, and Interactive AsemDIy capability.

Sorted Symbol Table.

50 page manual. BIU [>.ik«u>r mil Mjmi.l -Sififl.BS

illy on The market. Ifyouart

the productivity of your pro

mt ol MAE'l featum - Writ*

tome assembleri nc know of.

s code.

MACRO ASSEMBLER AND TEXT EDITOR IASSM/TEDI

d Macro assemhler and text editor for use with ATARI 800 IASSM/TED is a hhgh po<

liVrltUn rnt.raly In Machine Language - Nat in Dl

fait ant) accurate asiemBI.ei.

36 Error Codes. 26 Commandl. 22 Pseuoo ops.

Macro and Conditional Assembly Capability

InpiWOutcul ol source files to cassette deck.

Multiple lource files on cassette may be assembled.

— Built-in machine language monitor . r .

I ol. Thus you get '

■ MB.95

S53.95

MACHINE LANGUAGE MONITOR FOR ATARI

The Machine Language Monitor for ATARI I Tiands which aHowi the user Ihe ,

vith ATARI BASIC and (once !'

te or on dplksm (or Ihe ATARI I

an - 5.'.'- ■".. Dnlntl. „..,-..,.,,

laded! is

110 duk.

129 95

MEMC

I ATARI or add 1 w RAM moOule

ilable

you need to Be l

CasHTIa and Manual

Eastern house Software

3239 Linda Drive

Winston-Salem, N.C. 27106 U.S.A.

Call Orders: (919)924-2889

We Pay Postage on Prepaid

USA/Canada Orders. Add

S7.50 to Cover Shipment Elsewhere

:r<- ■:■■!■■: ■: ■;■■■■ ■■ ■ ■ .. ....... ,...,..,,.,,■.,.,.. ■..:,,,:,::..;..,■„..:..,,.,. ......,,,........,„.,....... :..,...,. ,:, ...

OLYMPIC SALES COMPANY
«dppkz computer

i flwrn NEW APPLE FAMILY SYSTEM
iNUFNTfiRV *«K Apple 11+ Retail S2495.00

. n.7,™ LV..I * Duk w/eonuoller r,,,,,,
LDWER.THAN- »rf Modulator d«to- i
EVER PRICES . 7 Pmonal & game disks BEST Pflce!

Larff InvtnTDry ol

OiiEwihtontrolkr OOS3.3

Second D.ii Dr
Pisal-Fortun-Cobol -ir.jji?-;
Dim JonH t. Qlck ttpartir

Graph id Tibltii
Viualc lot Apple II SIM

SmarTfrm Bo coluTin card
M>ctoma«irn II by DC ttivn

mt ALSffCAHHV SOFTWARE'

Pirunil Software Innoiralix
Ptach Tim SoFtwite Amcrion

Mirjosoft Sytltm Plus
M

mud ur.ii.nt Sap It dHlrr lor Ac pit II & III

ai nopil proouci. II ill I IT*.1

Jutt torn* of the tottwate >n nock NQW-

Magic Window, Raster Blaster. Ultimt. Home S Minder.

Tat Preoarer Pool 1.5 Typing Tutor Olympic Death.

Hon. ABM. Robot War. Castle Wottenstein, Cranston

Manor. Eipediter. OOTopos, Cyborg Gorgon
Falcons. Wiiartiry, Personal Filing System. PFS:

Report. Flight Simulator. . .

Texas Instruments
Home ComputerN«w-19B2 Model with

full tvpewiittt style keyboard.

U/L ait & matt!

S950OO 1369.95!

10 color moniioi lot 99/4

3?K Exp. mem. module

EitendedBinc.iMUSTtoi

32 K mad tile

Speech lyntheiuti

Dtili mempty drive

RF moduliloi

Telephone coupler Imodeml

Pimm (tnlidttitel

We airy i luge inveniaiy of lot

Niw

keybaird

650 00 319.95

399.95 310.95
TOO 00 75.00

150 00 139.95

500 00 J97.9S
B9 50 49.50

2?5 00 169.95

400 OG 319.95
, & JCCOSO'ltS

HEWLETT

PACKARD

Mttl

HP-11C
Adinnod Programmable

-:,.--, i; Li:n ■■ $114.95
up ITf*
"r- I /. l.i \/n.... /"*„,».

Advanced Programmable

Fintndal LCD Retail SI50.00

H? 1*5 NewMitrocompum I

64K CPUTtirKinal/Ktvboafd 3)50 00 3195 DO

HP-85 Micioeomput.ei-

built-tn prinur/monitoi 3250.00 2499.00

HP 83 W.crocum -built in mon 2250.00 1799.00

HP-2B31B Prinler.dol mm 395C.00 3199.00
HPB2905A 80 col punwi 945.00 755.00

HP-2601A Ullti qualitv prttr 3-195.00
HP-8Z901M Dualmaner 2500.00 1999.00
Call ui for the lowest prices an 7 diik drira

Graphics plotter 7275 2450.00 Z0B9.D0

Petsontlitv module-a must

for 7225 750.00 836-00
Graphici Tablet 9111A 2050.DO 1G99.00

HP4ICV 325.00 256.00

Card Reader (or 41C V 215.011 171.00

PTinterfor41CV 385.D0 294.00
Quad Ram 95.00 B4.95

Optical Wand far 41CV 125.00 99.95

HP41CCakulaioi 250 00 188 95
Memory mod. for 4tC 26.95
HP 97 PrD5rmbl[ ptinitt 750 00 579.95

HP 34C Pruo/mble icifnt.lic 150 0D 117.95

HP 38C i'r-'.r ■ ':. bunneis R/E 150 00 119.95
HP32E fldvinctdmeniiliL 55 OD 48.95

HP 37E Butinen marugrmenl 75 0D 58 95

We citrv a mmoiftf inventory ol

Libiar.ei. atetv

1670 Race Horse Computer

Ret. $125.00 Y/C: $24.95

ATARI' COMPUTERS
Model Retail Your Cost

800 16K 1080.00 759.95
810 Disk Drive 600.00 469.95

Atari VisiCaic 200.00 169.95

825 Impact Printer 1000.00 779.95

{Centronics 737)
SUPER SPECIAL-ATARI 400 (16K)

Retail:S595.00 Youi Cost:S339.95
LancLME Cart -a: mc'udtd-O"!'! al S54 95

ATARI ,
Piogrammable

Colo-TVGime

Video Console $137!

S225.QO

iNtEUiViSiON

234
Retail S325.00

Your Cost
S 95

VIDEOTAPES
Mm order: 3. mixed OK

SONY L500 2 iir S11.89

SdNY L750 3 hr 14.69

RCA VK250Ghr 13.95

TEXAS INSTRUMENTS
Retail You Pay

Ti-59 295.00 179.95
Tl 3011 LCOStLiSUdt/NEW 1I.SJ

TI-35SP LCQ Sc. U.W
Tl-tO LCD Sci/NEW U3i

Bui. Anal. I 10.15
Bui. Anil. II UJ5
Bui. Card MJS
MBA 54JS

InvMt. Andyll «,85
Ti-H AOv. LCSSci/NEW 3S.95

TI-S511 NEW Uii
TI57f>roj.Sci S.K
Ti-SeC4SQ£tip.rVag. MJS

PC-lODCPiinl/PlDl U(J5
LCD Ptogrammir/NEW 5IJS

OHIO SCIENTIFIC
lesitOMl Computers Reia Cost

■OF-48K 3495.00 3195.00

• Dual 8" Otim •64col » 32 Ime^colot

7 MIPS /.l.V"«Many mote ilndard feaitci

Fotrtan & Pucal amlible

Many Other OSI products available

Main Showroom & Offices:

J 216 South Oxford Avenue

Las Angeles. CA 90004

WE HONOR

VISAand MASTERCHARGE

TELEX: 67 34 77

ORDER DESKS open 7 Days a Week!

7:00 AM to 7:00 PM Mon thru Sat

Sunday Noon to 5:00 PM

Order Desks: (213) 739-1130

TOLL-FREE TOLL FREE

(outside Calif.) (within Calif.}

800-421-8045 800-252-2153
All goods sub/e

sedes allprevie

tor typographic

my advertisedpr

the qoodi

tAtnimun)

All orders

shipping

sub/ect ti

inability, this ad j

el if the competition has

nd handling S4 95.

venficntiiiii jnd accepts

EPSON PRINTERS
uxn
Optional Graftrai Chip B0
MX80 FT

MX100

Retail:
645.00

Your Cott
499.00

95.00
745.00 599.00

S95.D0 749.00 : ■. -.■

DIABLO 630
Letter Qualitv
daisy wheel

w/lraelon

n>r*i S3335.00

Y/C: (2595.DD

PAPER TIGER PRINTERS

460 995.00 896.00

460G graphics 103■■. (10 9E9.95

SGO 1295.00 1099.00
5G0G graphics 1394.00 1195.00

045 795.00 695.00
445G 894 0G 7B9.00

SANYO MONITORS High resolution
13' Colo, (newl hiqh qmlny ibOOO 419.95

12" Ginn phnsphoroui 360 0] 259.95
12" BlacttS while 340 Oil 239.95
IS" Brjck &

9' Black fi

ih.K

vhite (th[ best I

3J0 OQ 259.95

169.95

AMDEK{Leedex)High Quality Monitors
100 IZ"B/W. 12MHr 179.00 139.95

100G 12"Gr«n. 12 MHz 199.00 174.95
300 G 12"Gr«n. 1BMHi 249 00 199.95

Colot I 13" Color. NTSCcomp input, 449 CO 339.95

":. . :
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Cur"" bc""",,, A' ...... u_ol ,Mc,,''''' l.ev' ... ,"",,' """''''9'''' .... , ... CTRl "., 
C""""" Moo,,,,,,. P.o ...... ,III ,-" ". '0 _,'v C!>o ... ", ... , ..... """'i''''' 
Memot. To.. P.o ...... " •• CIQoOb,"'V '" ,eo, RAM ..... ""'.y 
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Doc", .. , Co<twn.o.. eo.-.. 0 ........... ""_'0 ...... ..,.... ....... , ""mbO' 
"""'".. E",,, 'fill moe"'''' to __ mO ... . OI '" .... ,' _ 'a ,f>< 8'-S'C com· 
__ • ,'" Mon~.Y W • ...,e" _ co", •• ".. moen .. ,., tong_ mo, .. ,,,, ... ,11 15 common,,, ,,_ ,0 

''''.'KI ..... ,,, 'III _rllll ' ••• ~.n 01 ",., 6502 "'"""",ace .. ,,, 

TYPING EX UICISE FOR ATAII' 

T._ E • • cr ..... " .. , .... ua."'''''' 1>I' .... m 11>1' ,..., .................. ''''PI_ , ..... IY"""" .~.II' 
TV_ EA .. e •• <Oft .. " 01,_ 1>1' .......... TYPING' <:Ot'I, •• ". , 3 ,YO,,,, or,llt. 9 ""II. po ... n. , ... .. 
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T'" EPROM _It""" ... -...oily on...., 1>1'''', .... cr.turl DOlI" _ ' ... _ 11 . 11o" , ........ '0 "' .... , 
" ........ _ EPROM "",_,., !)on 2716. 2532. 2732.,y,,* EPROM. 

A .... 400 \61( Me ...... y 
A,." BOD IGI( Me"""y 
Com ......... " U' C 20 eo"", .. , • • 
Sv"Co", 0. ""mot .. &11"' "" •• 

OTHER NICE STUFF 

M, ... ·FI • • ",,~ F,," C ... '~Okl. SO &~"' ",,".1 
R,bbO" C.""~ Fo. S'.'_".' . O,ob'o ... ~ .. 
S,., .... "" 15 c ... po,,,, .... "" ".et ... ~"~II.' ,",., • ..,., . 

c."odgoo _ "'""" .. - 1'9,115 

.13015.00 
,In,.oo 
.126&.00 

'0101 S30.oo 
• UHI5 

..... Myl., _ 15.00, CIO'h _ " .00 
.... SlMS.oo 

MAE (MKto~fclit ... J 
". ... e ...... , .. ". ,,," ....... , _ I ..J 6602 ___ ••• \ ""''''' c ... , ..... , _ " ....... I<e!. . II y_ ... 
1oo~"'O , ... . ,.,0'."-'" _,--", ,001 ,, •• " __ . .. 11y , ........ ,,," ptO<l\>C\'''''''' 01 \'OUt pro • 
... "...,"" ... U.' .... ". ... E .... VDor' ....... _ . Tho , .. 1-... ... jUII_o, MAE', 1 •• ", ... _ Wri .. 
101' 01 ... ...,..., ,,-, 

MAE _ .... " , ........ ,,, • .., In "'IdI"" ~ _ not i" a..c~u_.~._ ~ ....... or . 
Tt .... vD<.l ," ' ''''' 1.1\ ...... .::eu, ... _ ... . 
Con ... " .,_ .... I000'>!1~..-"'" ... ' ''" .. ...., ...... ~IOf __ .....,'''IdI' ... _ . 
J8.r .... _ . 17-"""'r"dI.26I>OWd<>_._5.,..,.." ' __ ,_.,, .. . . 
Coto . ....... ..ooo ... ~ . ....... >10 101 .... _ ..... "'''' lOll . 

Roq ....... , "" ' 132>( 01 _..-y. 
""II c_ ..... " .... , ... d .. , _"t..,.., ... ,I'! "'TARlllQa"~<I""' , 
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S .. " ... 5v_ hblo 
00,._,.., crl.ln •• ...,,,~ ~I 0;>00 In.........orv ..... _._ a.r.,.c:,_ 01> .... , . 

SO .. ..,. .... " ... , I\O Diok __ Monuol _ Sl II9.105 

I ;"'1__ II 

MACAO ASSEMBLER AND TEXT EDITOR (ASSM/TEDJ 

ASSMfTEO II • h>9h _I'd MK>'o _mille. "no , .. , ed,'OI' t or " ..... ,," AfAR! IlOO ~I." 
.... 'n ""'" 000: 01 , .... ,,'OOtv . 

W""." In ,,,oly In ~'"nc ~"IfUawt _ Not In 6atlC h~1 oomo _ ~ .. o ... 0 ' . Thu. you fI' -V 

'.".nd ICC ...... ' ..... "'I> .. n . 
36 E"OI CoeII' . 26 Co"'''''''''''' . 22 P .. udo 111>'. 
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, ...... ' /O"'IIu' 01 ",u.e- I,II., .. ~". ""c~. 
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811'" '' '' ...... eh, ... '."\111091 m"""o< .. . ..•.. C-no __ II - "" .is 

'10 OitU,w __ .. - S63.iS 

MACHINE LANGUAGE MONITOR FOR ATARI 

T ... Mac1>"", l~ _ ... ,,,, .... ATAR t ..... 01dO. 2' COInIN"'" ..... , .... 110 ... ,"" u .. , ,MobIl"y .0 
"".' IC' ..... 'h , ... 6502 mru_~ __ . "" "",..-"blo w"" ATAR I BASIC."" lone- loM»di i. 
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Can Order" (919) 924-2889 

We Pay Postage on Prepaid 
USA/Canada Orders. Add 
$7.50 to Cover Shipment Elsewh ere 

'ANY 
~ ; 

HP-1 1C . 
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Los Angelts, CA 9OQ04 
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SundlY Noon to 5:00 PM 
O,d!! Desks: (213) 739·1130 

TDLL·FREE TOLL·FREE 
(outside Calil.) (within Calif.) 
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Machine

Language:

Loops And

Quality
Jim Butterfield
Toronto, Canada

Program loops seem to be a byproduct of laziness.

When a programmer tires of writing a series of

instructions, he produces a loop to save coding

time and processor memory. Yet something more

profound happens at the same time: the program

usually becomes more generalized.

Suppose I wanted to place the value hexade

cimal 20 into locations $8000 to $8027. My firsi

instinct is to code: LDA #$20 : STA $8000 : STA

$8001 : STA $8002 ... and so on. Around the time

I reach $800B, it will probably occur to me that I'm

writing a lot of essentially similar code. Creative

sloth comes into play. 1 observe that the repealed

instruction is STA $something. Racking my brains,

I decide that if I could vary the "something" part, I

could then do most of thejob with a variable

instruction.

"Indexing!", I cry, and proceed to tear up the

old sheets and code LDX #$00: LDA #$20: (loop)

STA $800(KX: INX: CPX #$28: BNE (loop). This

drops coding to six instructions instead of forty-one

and memory usage to twelve bytes instead of one

hundred and twenty-two; but the running time

increases from 162 to 443 microseconds. There's

no use crying over spill microseconds: the time

difference is less than a three-thousandth of a

second, and I'll usually happily lake it rather than a

case of writer's cramp.

Bin something more important has happened

than just mechanics. If I want to convert my first

("hard way") program so that it stored into 64

locations, or stored to address $0400 and up, I

have no choice but to rewrite. On the second pro

gram which uses loops, it's a snap. A mere stroke

of the coding pen, a one or two byte change, and

the job's done. We've somehow created a program

that's more general and more applicable to a range

of tasks.

As we consolidate our program, we have to

generalize. And as we generalize, we not only

shorten the code: we create sturdier and more

broadly applicable code.

A word to those picky bit-and-microsecond

counters who will point out that we could save two

bytes and a few dozen microseconds by starting

our index X at 39 and counting it down to zero.

Sure you can. But that kind of picking is not what

makes sounder code. We want to look for methods

that generalize; they are the ones that will produce

sturdy and reliable code ... and perhaps save us a

few coding lines and bytes.

A Larger Scale

The same ideas apply to coding that repeats several

lines. When you find yourself writing the same

code, look for a generalization. Take these two sets

of coding:

ONE

ONE1

LDX

PHA

BIT

BPL

LDA

STA

LDA

STA

#$09

CLKRDI

ONE1

#126

CLKIT

#$A7

SBD

ZRO

ZRO1

LDX

PHA

BIT

BPL

LDA

STA

LDA

STA

#$06

CLKRDI

2RO1

#195

CLKIT

#$A7

SBD

The above subroutines are from the tape write

program of the KIM. ONE writes a logic 1 to tape;

ZRO writes a logic 0 to tape. They are very similar.

The only differences are: nine versus six on the first

line, and 126 versus 195 on the fifth line. How might

we consolidate these two pieces of program?

At the moment, the Y register doesn't seem to

be used. We could ask the calling routine to set Y to

zero or one, depending on whether we wanted to

call ZRO or ONE activities; and then write a

common routine:

ZONE LDX

PHA

ZONE1 BIT

BPL

LDA

STA

TABLE,Y

CLRKRDI

ZONE I

TIMING,Y

CLKIT

...etc.

We have now consolidated the two routines.

The values 6 and 9 which count the number ofcycles

in each signal are now stored in a table TABLE. The

values 126 and 195 which set the timingof each cycle

are in a second table TIMING.

Have we accomplished anything other than

saving a few bytes of code? Yes, almost accidentally.

Now that the number of cycles are stored neatly in a

table, we can easily adjust them to change the type of

signal we write. In fact, this particular coding was

part of the sequence that lead to the introduction of

the high speed tape format known as Hypertape.

Deeper...

The programmer doesn't always have free registers.
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Machine 
Language: 
LoopsAnd 
Qualify 
Jim Butterfield 
Toronto, Canada 

Program loops seem to be a byproducl of laziness. 
vVh e n a programmer tires of writing a se ries of 
instructions , he produces a loop to save coding 
time and processor me mo r y. Yel somethin g mo re 
profound happens allhe same lime: the program 
usually becomes more gene rali zed. 

Suppose I wallled to place the va lue hexad e­
cimal 20 illlo locations $8000 to $8027. My firSl 
inslincl is to code: LDA # $20: STA $8000: STA 
$800 I : ST A $8002 ... and so on . Around the time 
I reach $800B , il will probably occur lO me lhal I'm 
wriling a 10l of esselllially similar code. Crea live 
slolh comes illlo play. I observe thallhe repealed 
instruClion is STA $something. Racking my brai ns, 
I decide thal if I could var y the "somelhing" pan, I 
cou ld lhen do mOSl of lhejob wilh a variable 
instructio n. 

" Index ing!" , I cry, and proceed to lear up lhe 
o ld sheels and code LOX # $00: LOA # $20: (loop) 
STA $8000,X: I IX: CPX # $28: BNE (loop). T his 
drops coding lO six inslructions inslead of fony-one 
a nd me mory usage to twelve bytes instead of one 
hundred and twenty-two ; bu t the running linle 
increases from 162 to 443 microseconds. T here's 
no use crying ove r spilt microseconds: the time 
d iffe re nce is less than a lhree-thousandlh ofa 
second , and I'll usually ha ppily la ke il ralher lhan a 
case o f wr iter's cramp. 

BUl somelhing more imponalll has happened 
lhanjuslmechanics. If I walll to convert my firsl 
(" hard way") program so that il stored into 64 
locatio ns, or stored to add ress $0400 and up , I 
have no cho ice bUllO rewrite. O n th e second pro­
gram which uses loops, il 's a snap. A mere slroke 
o f the coding pen , a one or two byte change, a nd 
lhejob's done. vVe've sotnehow created a program 
lhal's more general and more applicable to a range 
of lasks. 

As we conso li date Q lIr program, we have to 
gene ralize. And as we gene rali ze, we nOl on ly 

shorten th e code: we crea te sturdie r and more 
broadly applicable cod e. 

A word to those p icky bi l-and-microsecond 
counters who will po int out th a t we could save two 
bYles a nd a few doze n microseconds by sla ning 
o ur index X at 39 a nd counting il down lO zero. 
Sure you can. But thal kind of pickin g is nOl what 
makes sou nder code. We wanllO look lo r melhods 
lhal genera lize; lhey are the ones lhal wi ll produce 
slllrd y and reliable code ... and pe rhaps save us a 
few coding lines and bYles. 

A Larger Scale 
The same ideas apply lO cod ing lhal repealS several 
lines. When you find yourself wriling the same 
cod e, look for a genera lizalion. Take lhese 111'0 selS 
of coding: 
ONE LOX #$09 ZRO LOX #$06 

PHA PHA 
ONEI BIT CLKRDI ZROl BIT CLKRDI 

BPL ONEI BPL ZRO I 
LOA #126 LOA #195 
STA CLKIT STA CLKIT 
LOA #$A7 LOA #$A7 
STA SBO STA SBO 

T he above subroutines are from the ta pe write 
program of the KIM . ONE wriles a logic I lO tape; 
ZRO writes a logic 0 lO lape. They a re very similar. 
The on ly differences are: nine ve rsus six o lllhe firsl 
line, and 126 versus 195 o ll lhe fi fth line. How mighl 
we consolida te these two pieces o f program ? 

Al the momenl, the Y regisler doesn'l seem LO 
be used. We could ask the calling ro uline lO set Y LO 
ze ro o r o ne, de pending o n whether we wa nted to 
ca ll ZRO o r ONE acti viti es; a nd th en write a 
common rOULIne: 

ZONE LOX TABLE,Y 
PHA 

ZONEI BIT CLRKRDI 
BPL ZON EI 
LOA T1MING,Y 
STA CLKIT 

... etc. 

We have now consolidated th e two roulines. 
T he va lues 6 a nd 9 which coullllhe number of cycles 
in each signal are now slOred in a lab le TABLE. The 
va lues 126 a nd 195 which sellhe liming ol"each cycle 
are in a second table T I M I NC. 

Have we accomplished a nylhing ulhe r than 
sav ing a few byles of code) Yes, a lmosl accidellla lly. 
Now Lhallhe number of cycles are slo red nea tl y in a 
lable, we can easil y adj ust lhemLO change the lypeof 
signa l we wrile. I n fact. lhis panicular coding was 
pan o f the sequence lhal lead LO the illlroduclion of 
lhe high speed tape formill known as Hypenape. 

Deeper .. , 
The programmer doesn't always have free registers, 
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of course; but the methodology of" saving registers

isn't hard to do.

Where addresses within a program change

from routine to routine, the best way to handle this

is via indirect addresses. If program 1 searches table

1, and program 2 searches table 2 and so forth,

indirect address.

Consider: ifyou have written a game with planes

and tanks moving around the screen, you may find

that, witli a little work, a single subroutine can move

both craft around. Once you have generalized, al!

sorts of bonuses arrive: the bombs and shells can

likely be folded into the same subroutine. Collisions

and other effects can now be handled in their gener

alized form rather than as special coding {did a

bomb hit a shell? tlid a plane hit a bomb? did a shell

go offscreen? etc..)

What seems to start out as laziness or conven

ience develops into something more important. In

reaching for the general solution, we write much

better code.

Many programmers often find themselves very

pleased with a program they have written; it seems

"good" lo them, although they don't know exactly

why. It's usually because they have solved more than

the specific problem —they have solved a whole class

of problems. ©
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Teach your commodore
to use the telephone.

Telecommunicate with McTerm
Don't miss out on the

computer/telephone revolution.

With our McTerm package and a

modem, your commodore

becomes an intelligent terminal.

you can interact with large and

small computers anywhere in

the world.

Access databases like the

Source™, or MicroNet™, or Dow

Jones for up-to-the minute

news, sports, stock market

reports, etc. Write programs on

your micro and run them on

distant mainframes.

McTerm actually saves you

money and time while you use

it. There's no need to read data

line-ov-line as you receive it.

instead, you can quickly save it

all to disk or printer and sign-

off, you save on expensive

computer time and long

distance phone rates.

McTerm sends and receives

faster than anything else on the

market — up to 1200 baud.

Adjustable duplex, echo, and

parity. Runs on any commodore

with Basic after version 1.0.

works with most RS-232 modems

and supports auto dial.

McTerm connects you with the rest of the world.

Madison Computer, 1825 Monroe, Madison, wi 53711 USA. 608-255-5552
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a nd othe r e ffects can now be handled in their gener­
alized form rathe r than as special coding (did a 
bomb hit a shell' did a plane hit a bomb' did a shell 
go off sc reen ' e tc ... ) 

\tVhat seems to start out as lazin ess or conven­
ience develo ps into something more im portant. In 
reaching for the general so lu tion, we write much 
belle r code. 

Many progra mmers often find themse lves very 
pleased with a program they ha ve wriuen; it seems 
"good" lO them, a lthough they don't kn ow exactl y 
wh y. Il'S usually because they have solved more than 
the specific problem - they have solved a whole class 
of problems. © 

" , 

MACHINE 

" 10 In. I 

Teach your Commodore 
to use the telephone. 

Telecommunicate with McTerm 
Don't miss out on the 

computer I telephone revolution, 
With our McTerm package and a 
mOdem, your Commodore 
becomes an Intelligent terminal. 
You can interact with large and 
small computers anywhere in 
the world. 

Access databases like the 
SourcefM

, or MicroNet™, or Dow 
Jones for up-to-the minute 
news, sports, stock market 
reports, etc, Write programs on 
your micro and run them on 
distant mainframes. 

McTerm actually saves you 
m'oney and time while you use 
it. There's no need to read data 
line-by-line as you receive It. 
Instead, you can QuiCkly save it 
all to diSk or printer and sign­
Off. You save on expensive 
computer time and long 
distance phone rates. 

McTerm sends and receives 
laster than anything else on the 
market - UP to 1200 baud. 
Adjustable duplex, echo, and 
parity. Runs on any commodore 
with Basic alter version 1.0. 
Works with most R5-232 modems 
and supports auto dial. 

MCTenn connects you with the rest Of the wOrld. 
Madison computer, 1825 Monroe, Madison, WI 53711 USA. 608-255-5552 

o 
Ui 
In , 
; 
III 

129 



130 COMPUTE! Match, 1982, Issue 22

INSIGHT: ATARI
Bill Wilkinson

Optimized Systems Software

Good news! I have finally found out how and

where you will be able to obtain copies of De Re

Atari... and it won't even cost you your left thumb.

The Atari Program Exchange now has it available

for $19.95 plus shipping. The part number for it is

APX-90008, and you can order it through 800-538-

1862 (800-672-1850 in California). There are

several changes and improvements from earlier

versions, including a section on the GTIA. One

disappointment is that an appendix on random

access files has been deleted. Oh well, leaves room

for me to do a future article.

The How and Why articles on Atari BASIC

that appeared in the last two issues were the result

of requests for ways of "hooking into" BASIC, in

order to add commands, etc. I am trying to gently

break the news that you can't add commands to a

RUNning program (though direct, keyboard com

mands can be done by intercepting keyboard input,

as I presume the Eastern House "Monkey Wrench"

does.). But I have been trying to lead up to why you

can't add commands, so that people won't waste

time on false leads in trying to prove me wrong.

However, i am suspending the How and Why

series this month in order to take a look at the USR

function. It is my belief that the USR function will

give most of you access to all the added comands

you could write, which lessens somewhat the impact

of not being able to integrate your own commands.

In addition to some suggestions on usage, this

month we implement a really powerful USR func

tion: one which will play a song (or most any kind

of sound) in the background while your BASIC

program continues to chug away (zapping Klingons,

etc.). Naturally, there will also be the usual mix of

tricks, etc.

In order to deliver on my promise to the BASIC

users regarding the song-playing USR function. I

must first lead the assembly language fanatics

through a short intro to the Atari's interrupt system.

As far as I know, the Atari is the only low-end

personal computer that gives you such complete

access to a fully-integrated, usable interrupt system.

The Atari OS is structured to take advantage of

several of these interrupts; and, more importantly,

the user is invited to gain full or partial control of

most interrupt routines. This despite the fact that

Atari's interrupt service routines are in ROM.

The 6502 microprocessor supports two types

of interrupts: NMI (Non-Maskable Interrupt) and

IRQ (Interrupt ReQuest). A bit in the CPU status

byte controls whether IRQ's will generate inter

rupts, but if an NMI signal is presented to it the

6502 will always call in interrupt service routine.

Atari, however, allows the user to prevent NMI's

from reaching the CPU (except for the RESET

button), thus giving even greater control. Once

again, I must refer you to the Atari Technical

Manual for full details, bul herewith is a summary

of the available interrupts.

Table

Type

NMI

NMI

NMI

IRQ

IRQ

IRQ

IRQ

IRQ

IRQ

IRQ

IRQ

IRQ

IRQ

IRQ

I. Available Interrupts

Description

Reset Button (the only uncontrollable interrupt)

Display List Interrupt

Vertical Blank Interrupt {60 times per second)

BREAK key

any other key

Serial Input (for SIO communication with disk, etc.)

Serial Output (ditto)

Serial Transmission Completed (ditto)

Timer #4

Timer #2

Timer # 1

6520 parallel port "A"

6520 parallel port "B"

BRK instruction encountered (internal to 6502)

Each of the available interrupts, except llie

Reset Button and the BREAK key (and Timer #4

on all except newest machines), has a vector (two

byte pointer) through RAM. To take control of an

interrupt, simply put the address of your routine

in the vector, and OS will call you instead of the

default routine. The only exception is the Vertical

Blank Interrupt, which is handled slightly differ

ently and is the real subject of this article.

The Vertical Blank Interrupt (VBI) is really

the key to many of Atari's unique features. It occurs

60 times per second, at the bottom of each scan of

the TV screen, and is used by the OS ROMs to do

all sorts of things. First, and perhaps most obvious,

it drives the three-byte clock at locations

$12,$ 13,$ 14 (18,19,20 decimal) as well as several

other usable event timers (e.g., serial bus timeout),

most of which are accessible to the user. Second,

and most useful, it allows changes to the graphics-

related hardware at a time when nothing is being

displayed on the screen: it moves all the "shadow"

locations (see the technical manual) to their corre

sponding hardware ports.

Of necessity, then, the user would not normally

want to interfere with the operations of the VBI

routines. Bul, once again, the Atari software design

team thought ahead: they provided not one, but

two, VBI vectors. Thus, upon receipt of a VBI

request, the ROM code first calls the routine pointed
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The above is a graphics 8 screen printout on the EPSON, with our new AESD II (tm)
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001 ATARI EPSON SCREEN DUMP

This is a screen dump program that transfers a screen image
to the MX-80 (D) $19.95

002 ATARI EPSON SCREEN DUMP II

This is a screen dump program which allows you to copy

anything from the screen. It also supports all graphics

modes and text modes. It supports all the features of the

EPSON(tm) MX-80 and MX-100. The program is in machine

language and is relocatable (C) $26.95

(D) $29.95

003 ATAR-RENUM

This is a utility that will renumber any tokenized BASIC pro

gram that is co-resident in RAM (C) $19.95

(D) $21.95

004 INFO-FILE

This program is designed to act as an electronic filing

cabinet. This is a FAST database program that utilizes a

dynamic keyboard to move the user quickly through this

menu driven program. Use it to create, add, delete, edit, print,

selectively search, and store your custom files. (D) $21.95

005 BINARY LOAD CASSETTE TO DISK

This utility will take binary load cassette files like SPACE

INVADERS (tm) and allow their transfer to disk. No more

waiting for loading! The duplicate is AUTO-BOOTING and

uncopyable (D) $21.95

006 DEVIL DWELL DUNGEON

This disk based adventure has excellent graphics. Prepare

yourself for hours of unpredictable entertainment as you

venture into the depths of the Devil Dwell Dungeon in search

of the Golden Septor and the rating of Superlord of
Superlords. This is an AUTO-BOOTING program. (D) $21.95

007 DOWNLOADER
This is a true SMART TERMINAL EMULATOR PROGRAM

which allows you to upload and download files between

computers and save to DISK, CASSETTE, or a PRINTER.

ALSO WORKS WITH THE D.C. HAY'S SMARTMODEM.

(C) $26.95

(D) $29.95

009 ELECTRONIC CALCULATOR

This program is a tool for the electronics hobbyist. It makes

the necessary resistive and capacitive calculations for both

series and parallel circuits. It shows formula, decodes

resistors, plus power calculations for both AC and DC

circuits (C) $19.95

(D) $21.95

011 ELBBARCS

This is a word game program which is in high resolution

graphics (C) $19.95

(D) $21.95

012 UTILITY PAK 1

These four utility's are for the serious programmer. XREF

is a variable cross reference utility which tells you where

and when a variable is used in a program. VARIABLE-

CHANGER is a program that allows you to easily change

the name of any or all of the variables in your program. Lister

and Denumber are also included (C) $19.95

(D) $21.95

013 PIE BAR UTILITY

This utility is designed to provide a screen dump capability

for the ATARI® GRAPH IT(tm) using EPSON® MX-80

printer. Features STORAGE and RECALL of both Pie and

Bar Charts. Runs in 32K of RAM Screen Dump feature can

be used separately in 24K of RAM (C) $19.95

(D) $21.95

014 BACKUP MASTER

A machine language program that allows you to make

backup copies of boot load diskettes. Also displays any sec

tors that the disk drive had trouble reading and skips over

them (D) $39.95

COMPUTER flEE SQFTKIflRE

CASH, CERTIFIED CHECK,

MASTERCARD & VISA ACCEPTED

FOR IMMEDIATE SHIPMENT.

9433 GEORGIA AVE.

SILVER SPRINGS, MD 20910

(301) 588-6565

PERSONAL CHECKS

ALLOW 10 DAYS TO CLEAR.
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to by vector VVBLKI (at $0222) and then calls via

the vector VVBLKD (at $0224). The T and D'

stand for "Immediate" and "Deterred," respectively.

Normally, the user routine would not replace

the vector at VVBLKI. Thus the Atari ROM code

can update its clocks and move its "shadow" regis

ters in confidence that it will finish its job before

the screen starts displaying the next TV frame.

The user may replace VVBLKD to

cause his routine to execute di

rectly after the Atari system code.

Some cautions are in order:

(1) Disaster will strike if your VBI

routine is not done before the

next VBI occurs. If you simply

need to synchronize your routine

to a vertical blank, just wait for

the system clock to tick before

starting (see the label WAITVB

in this month's example program).

(2) As with most Atari vectors, the

safest way to use these is to move

them somewhere in your own

daia area, replace them with your

pointer, and have your code

finish up by jumping back via the

original Atari routine. This is

particularly important to do with

interrupt handlers, else the inter

rupt system may not be properly

reset.

Finally, let me note that you

may, if you really have to, steal

the entire VBI processing for

yourself. This is not necessarily

bad (especially if you are writing a

dedicated game, etc.), but be

forewarned that you will have to

worry about shadow registers,

etc., yourself. There is a lot more

to this subject, including what

Atari refers to as time-critical I/O,

but for most purposes you should

be able to work within the rules I

have outlined.

tors of the Atari hardware. The routine examines

the bytes and performs the requests. One of the

available requests is to "play" sound(s) for a speci

fied length of time; upon encountering this request,

the routine waits the appropriate time before

processing the next byte. Simple.

Except that this routine will operate (invisible

to a running BASIC program) merrily playing

A Real, Live Example

The example program this month

is designed to be used via USR

from BASIC, but there is a sim

plified entry point from assembly

language. You could lift this

program as is and plunk it into

any assembled game, etc. The

idea behind the program is simple:

a routine is passed a sequence of

bytes which are interpreted to be

commands to the sound genera-

Main Assembly Listing

0 000 10 DO .PACE

0600

0000

O0FF

0100

D20 0

[12 01

0221

001-9

C0CE

oorr

00FE

o of-n

oofc

oooo

CA00

OAOfl 60

06 01 C9 01

oi.03 dof-e;

0A05 68

0 60 6 Af!

0607 68

0608

A619

060A E919

06DC FOrC

10D0

1010

1020

1030

> i t i i »

equatesi origins* etc:.

■I r t ! I • < r r f J ! i I I t i > > i i 'i

1050

1060

1070

tOEtO

1090

1100

1110

1120

1130

1110

1150

1160

1170

11 £10

! PLAYIT

! Written

— 3 demonstration

clDoKedt intern.

tasks under Atar

by Bill Wilkinson

! for March, 1982, CDHPUTE!

ORIGIN »

LOW

HIGH

tOiOO

ORIGIN

*FF

J-10 0

of perl'ornirig

p»t—dr iven

l 05.

AUDF1

0)

AUDC11190

121)0

:1210 YYBLKD ■ *0229

122 0

1230 CLOCKLSB ■ S>l'f

1210

1250 PLAYAOOR = tOOCE

1260

1270

1280

1290

1300

1310 CHDR 255

1320 CMOS b 259

1330 CHON - 253

1390 CMDTU =■ 252

1350 CHDE = ()

1360

SD2Q0 I Frequency, audio channel 1 (sound

*E)20l ; Channel i control K volune

; Delayed Vortical Blank routine

J the system clock, LSB of 3

J 2 byte pointer in safe p lace

Equates for our pr ivste sound dii ids

1370

13811

1370

191) D

1910

1120

1131)

1990

1950

1160

1970

11130

1990

150(1

1510

152(1

.PAGE

Repeat

Stop sound (k»i?p routine qoir\q)

Nunber of voices

set Tone and Volune

End (but sound not turned off)

install our F'LAYIT routine

INSTALL is the entry point called fron BASIC

The BASIC proqr 3M cal lr> U5 via

USR< INBTAL.L, ARR<p laait-connand-string)

The routine nsiy be called fron

3B5enbla language at INSTALL!

by placing the address of the

i-umMsnd string in A,Y CLSB*MSB)

INSTALL

ROOF

151(1

155(1

1560

157D

15B0

1590

1600

lilO

1620

1630

1A10

1650

16A0

1670

16E10

1690

171)0

TLA

CMP

BNE

PLA

TAY

PLA

INRTAt.1.1 =

#1

GOOF

BASIC tells us how nany parattate

butter Just have one!

else only RESEl will get hin out!

to Y

to A

register

register

assembly lJinguage enti y F'oint

first, we wait for s vertical blank

...to ensure we don't get a VBLANH

interrupt while we are working!

LDX CLOCKLSB

WAITUH

CPX

DEO

CLOCKLBB

WAITvB

has

no.

c 1 oc k

. keep

ticked''

waiting

OKAY TO PROCEED

3TA PL.AYAOOR we preenpted s zero page spot
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to by vector VVBLKI (at $0222) and then calls via 
the vector VVBLKD (at $0224). T he ' I' and '0 ' 
stand for "Immediate" and "Deferred ," respectively. 

No rmall y, the use r routine wo uld nOt replace 
the vector at VV BLK!. T hus the Ata ri RO M code 
can update its clocks and move its "shadow" regis­
te rs in confidence that it will fini sh its job before 
the sc reen sta rts display ing the nex t TV frame. 

to rs o f the Atari ha rdwa re. The routi ne examines 
the bytes and performs the requests. O ne of the 
available requests is to "play" sound (s} for a speci­
fi ed length of time; upon encountering this request, 
the ro utine wa its the appropriate time befo re 
processing the next byte . Simple. 

Except that this routine will operate (in visible 
to a runn ing BASIC program) mer ril y play ing 

The use r may replace VVBLKD to 
cause h is rou tine to execute di­
rectl y afte r the Atari system code. 

Main Assembly Listing 

SOlne ca utio ns a re in o rde r: 
(I) Disaster will strike if your VB I 
routine is not done before the 
nex t VBI Occurs. If you sim ply 
need to sy nchro ni ze you r ro u tine 
to a vertical blank , just wait for 
the system clock to tick before 
starting (see the label WAITVB 
in thi s month's exa mple program). 
(2) As with most Atari vectors, the 
safest way to use these is to move 
th e lll somewhe re in yo ur ow n 
d ata a rea, re place them with you r 
pointe r , and have your code 
fin ish up by jumping back via the 
original Atari routine. T his is 
pa rticula rly important to do with 
interrupt handle rs, else the in te r­
rupt system may not be properl y 
reset. 

Finally, let me note that you 
may, if yo u rea ll y have to, stea l 
the entire VBI p rocess ing fo r 
yourself. T his is not necessaril y 
bad (especiall y if you a re writing a 
ded icated game, etc.) , but be 
forewarned that you will have to 
worry about shadow registe rs, 
etc., yourse lf. T here is a lot more 
to thi s subject, including what 
Atar i refe rs to as time-critical I/O , 
but fo r most purposes you should 
be able to work with in the ru les I 
have outlined. 

A Real, Live Example 
T he example p rogram thi s month 
is designed to be used via USR 
from BAS IC, but there is a sim­
plified entry poi nt fro m assem bly 
language. You could li ft this 
program as is and plunk it into 
any asse mbled game, etc. T he 
idea behind the program is sim pIe: 
a routine is passed a sequence of 
bytes wh ich are interpreted to be 
commands to the sound genera-

Dono 

0600 
0000 

DOFr 
0100 

0200 

[)20 1 

022 "1 

001"1 

oOCE 

DOFr 
DOFE 
001'0 
DOFC 
ODDD 

0600 

Dl,DO 69 
060 1 
0603 
06fl~, 

0606 
0607 

C90 1 
DOFE 
68 
AB 
68 

0608 

D60A E -'11 '1 
060e FOFe 

060E 8SCE 

1000 
1010 
1020 
1030 
1 0"0 
1050 
1060 
10 70 
lOBO 
1090 
1100 
11 10 
1120 
1130 
1 1-10 
1150 
1160 
11 70 
11 80 

11 90 
l Z()n 
1210 
1220 
1.230 
1 2 '10 
1250 
1260 
1270 
1280 
1290 
130 0 
1310 
1 :120 
1330 
13'10 
1 ~150 

1370 
1380 
1390 
1 -10 0 
1'110 
1'12 0 
1-130 
1-1'10 
I'tSO 
1%0 
1"70 
1'18 0 
1'190 
1500 
15 10 
1520 
lSa{l 
15 '1 0 
1550 
1560 
157[1 
15E10 
1590 
160U 
1610 
1620 
1630 
16"0 
1650 
1660 
1670 
1680 
1690 
17()O 

. PAGE " equates, o r igin s , etc . " .. .. .... ......... .... ..... .. ...... ....... ... , , •• " t t, t, . , 'f.""' " • .' , •• ••••• , • • ,'., •• , . 

PLAYIT a de l''IOnst.l'ation of pm'fCll'Mlng 
clocked , ln t.e l ' I'uf't. -dl'iY(~n 

t.ask.s vnder Alal'l aS . 

Wl'it.ten b~ Bill Wi lkinson 
for March, 19B2 . CO HPUTE! 

.... .. .. ......... . ..... ... " .... .. , ........ . 
• ••• • " ••••• , •• , •• , •• ff • •• f",. , f •• •• ' .' •• " 

ORIGIN 100600 .- OFUGIN 

U1H 10FF 
HIGH '101 0 0 

AU[) Fl to0200 F I'equenc'j , i!l.,Idio channe l 1 
0) 

AUD Cl 'U) 20 1 Channfll 1 cO fyll'ol a VOI .... M£1 

(sound 

VVBU:O ' .022 '1 [l1~1<1':led Vel'li.c.,l Slcmk I'ouli ne 

CLO CH LSB .to t h e S':lsteM clock , LSB or 3 

PLAYA[)OR ,,"onCE in safe place 

. , . , ........... ,' , . ,',. , .. "., . .. , ... " ., .".,."""" .. , .... 
; Equat.es 1'0 1' our p ri vate sound CO MMands 

Repeat CHOR 
CHOS 
CH DN 
CHOTV 
CHDE 

255 
25< 
253 
252 
o 

Stop sou n d 'I-', e!]p I'Dulin!] going) 

. PAGE 

NUMber of voices 
set Ttme and VolUMe 
End (b'Jt. sound nol t.Ul'ned 

install OU I' PLAYIT I'out.ine " 

INS TALL is the ent.r~ point. called frOM BASIC 

The BASIC P I'oq l'aM calls us via 
USH( INSTAl.L , A{)R(pla~dt-cIJM M <ln d-st. I' in9) ) 

The 1'outir.e Na'j be called f l'O M 
asse Mbl'j l ar.gua']e at INSTALL 1 
b':l plac ir,g t.he add1'(~ss of the 
CO MM and stl'ing i n A, Y (LSB , MSB) 

INSTAl.L 

off) 

PL A 
CHP t1 

BA!:;IC tells vs bo '"-l Man~ pa l' aMeler s 
bt?tt.(H' just h a ve o n e' 

GOOF BNE 
PLA 
TAY 
PLA 

INSTALl.l " 

GODI' 

• 

else onl~1 HESE '! '"-lill get. hiM out.! 

MSB to Y register 
LS8 to A regi~t£!r 

fil'st. we '"-I ait. foc a verti cal blan k 
. • , to enSV I' £! '"-I e don't gel a VBLANt: 

intel'l'upt '"-Ih ile '"-Ie aI'£! '"-Iorking! 

WAITVB 
LOX 

CPX 
SEO 

CLOC f(LSB 

Cl.OCt{LS8 
WAITVB 

Of(AY TO PROCEED 

STA PL AYAODR 

has clock ticked? 
no . • . keep '"-I ai t.int) 

'"-Ie pr t~eMf't.e d a zel' o page s pot. 



along while BASIC continues

what it is doing. To accomplish

this, we have hooked into

VVBLKD (as described above).

The user specifies the note dura

tion as a number of "jiffies" (60ihs

of a second), and we let the VBI

count down the duration for us.

The commands are imbedded

in a string of bytes passed to the

routine. Playk recognizes six

command types, as shown in

Table 2. Playk is not particularly

sophisticated. For example, all

voices must play sounds for the

same duration and, when chang-

Table 2. Playit Command Codes

Byte value

255 ($FF)

Name

CMDR

254 ($FE) CMDS

253 <$FD) CMDN

252 <$FC) CMDTV

0 ($00) CMDE

any other

Description

Repeat the entire

sound command

string

Stop all sounds (do

not end command

string)

Number of voices is

specified in next

byte(0-4)

Specify Tone and

Volume (as in

SOUND 0,freq,

TONE,VOLUME).

Must be followed by

0-4 bytes (one per

each voice as speci

fied by CMDN),

each of which

specifies a Tone/

Volume for one

channel.

End command,

unhook from

VVBLKD. Does not

turn off sound, so is

usually preceded by

CMDS.

Any other value is

assumed to be a

duration, given in

'jiffies1 (60ths of a

second). Must be

followed by 0-4

bytes (one per voice

as specified by

CMDN), each of

which specifies the

frequency of the

sound for one

channel (as in

SOUND 0,FREQ,

tone, volume).

CAVERNS OF MARS ATARI APX

The surface of Mars is barren ana rubble strewn, but beneath it lies a

challenge only the brave and skillful dare undertake. Deep within the 'Red

Planet lies the nerve center of the Martian's stronghold, protected by layer

upon layer of the most ingenious defenses the crafty Martians can contrive.

Your mission is to take on those legendary—and some say impreg

nable—defenses and to penetrate to the heart of the CAVERNS OF MARS!

Player/Missle graphics, high-resolution color, and fine scrolling routines have

been combined to create one of the most addicting games of all times.

Cat. No. 3452 16K, cass, joystick $29.95

Cat. No. 3453 24K, disk, joystick $29,95

**■ ATARI 400 OWNERS
Now Atari 400 owners can solve the nagging problem of "you need more

memory". The 48K RAMBOARD from Intec Peripherals comes completely

assembled and tested and is fully documented for installation in the Atari 400.

All contacts are gold plated for maximum reliability.

Cat. No. 3474 s—^_ $285.00

VERBATIM DATALIFE

DISKETTES

Verbatim Datalife series has become synonymous with

quality. If you have an ATARI, APPLE II, TRS-80, or

any computer which uses soft-sector diskettes,

you can take advantage of this low HW price.

Cat. No. 1147 $28.00

YAHTMAN COMPUTER CORE SOFTWARE

YAHTMAN is a computerized version of a dice game which has been popular

with young and old for years. Up to four people, school age and up, can

compete for hours of enjoyment. YAHTMAN takes advantage of the Atari com

puter's graphics and can be played on both the Atari 400 and 800.

Cat. No. 3405 16K, cass, joystick $19.95

TT#5 PLAYER/MISSILE GRAPHICS SANTA CRUZ SOFTWARE

This is what it's all about. P/M Graphics is what set the Atari computer a cut

above the rest when it comes to graphics. Learn how to create a simple shape

called a player and you're on your way. This tutorial is loaded with 25 examples

to create programs ranging from a complete business application to a small

game.

Cat. No. 3400 32K, cass $29.95

Cat. No. 3401 32K, disk $29.95

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

BE SURE TO STOP BY AND ir
: SEE US AT THE 7TH WEST *
■ COAST COMPUTER FAIRE IN
; BOOTH 1310H

****************>**?

HOW TO ORDER

Write or phone. Pay by check, M/C, VISA,

or COD ,add $1.50 for COD).

Offer expires Mar. 31, 1982

Mention this ad and we pay shipping (UPS

ground only). (800) 423-5387
HW Electronics

19511 Business Center Dr. Dept. G3

Northridge, CA 91324 (213) 886-9200

WHEN IN SOUTHERN CALIFORNIA,

VISIT OUR RETAIL STORES

ELECTRONICS
19511 Business Center Dr.

Northridge, CA 91324

2301 Artesia Blvd.

Redondo Beach, CA 90277

along while BASIC continues 
what it is doing. To accomplish 
this , we have hooked into 
VVBLKD (as described above). 
The user specifies the note dura­
tion as a number of "jiffies" (60ths 
of a second) , and we let the VBI 
count down the duration for us. 

The commands are imbedded 
in a string of bytes passed to the 
routine. Playit recognizes six 
command types, as shown in 
Table 2. Play it is not particularly 
sophistica ted. For example, a ll 
voices must play sounds for the 
same duration and , when chang- · 

Table 2. Playit Command Codes 

Byte value Name Description 

255 ($FF) CMOR Repeat the entire 
sound command 
string 

254 ($FE) CMOS Stop all sounds (do 
not end command 
string) 

253 ($FD) CMDN Number of voices is 
specified in next 
byte (0-4) 

252 ($FC) CMOTV Specify Tone and 
Volume (as in 
SOUND O,freq, 
TONE, VOLUME). 
Must be followed by 
0-4 bytes (one per 
each voice as speci­
fied by CMDN), 
each of which 
specifies a Tonel 
Volume for one 
channel. 

o ($00) CMDE End command, 
unhook from 
VVBLKD. Does not 
turn off sound, so is 
usually preceded by 
CMOS. 

any othe r --. Any other value is 
ass umed to be a 
duration, given in 
'jiffies' (60ths of a 
second). Must be 
followed by 0-4 
bytes (one per voice 
as s pecified by 
CMDN), each of 
which specifies the 
frequenc y of the 
sound for one 
channe l (as in 
SOUND O,FREQ, 
tone, volume). 

The surface of Mars is barren ana rubble strewn, but beneath it lies a 
challenge only the brave and skillful dare undertake. Deep within the 'Red 
Planet lies the nerve center of the Martian's stronghold, protected by layer 
upon layer of the most ingenious defenses the crafty Martians can contrive. 
Your mission is to take on those legendary-and some say impreg­
nable-defenses and to penetrate to the heart of the CAVERNS OF MARS! 
Player/Missle graphiCS, high-resolution color, and fine scrOlling routines have 
been combined to create one of the most addicting games of all times. 
Cat. No. 3452 16K, cass, joystick $29.95 
Cat. No. 3453 24K, disk, joystick $29,95 

.",'1- ATARI400 OWNERS 48;\" 
Now Atari 400 owners can solve the nagging problem -of "you need -more 

memory" . The 48K RAM BOARD from Intec Peripherals comes completely 
assembled and tested and is fully documented for 'installation in the Atari 400. 
All contacts are gold plated for maximum reliability. 

VERBATIM DATALIFE 
DISKETTES 

Verbatim Datalife series has become synonymous with 
quality. If you have an ATARI, APPLE II , TRS-aO, or 
any computer which uses soft·sector diskettes, 

can take advantage of this low HW 

YAHTMAN COMPUTER CORE SOFTWARE 
YAHTMAN is a computerized version of a dice game which has been popular 

with young and old for years. Up to four people, school age and up, can 
compete for hours of enjoyment. YAHTMAN takes advantage of the Atari com· 
puter's graphics and can be played on both the Atari 400 and 800. 
Cal. No. 3405 16K, cass, joystick $19.95 

TT#5 PLAYER/MISSILE GRAPHICS SANTA CRUZ SOFTWARE 
This is what it's all about. P/M Graphics is what set the Atari computer a cut 

above the rest when it comes to graphics. Learn how to create a simple shape 
called a player and you 're on your way. This tutorial is loaded with 25 examples 
to create programs ranging from a complete business application to a small 
game. 
Cal. No. 3400 32K, cass $29.95 
Cat No 3401 32K, disk $29.95 

~. "' 
BE SURE TO STOP BY AND 
SEE US AT THE 7TH WEST 
COAST COMPUTER FAIRE IN 
BOOTH 1310H 

"' ................ ,. 

HOW TO ORDER 
Wr!te or phone. Pay by check, MIC, VISA, 
or COD iadd 51.50 for COD). 
Offer expires Mar. 31, 1982 
Mention this ad and we pay shipping (UPS 
ground only). (800) 423.5387 
HW Electronics 
1951 1 Business Center Dr. Dept. G3 
Northridge, CA 91324 (213) 886.9200 

WHEN IN SOUTHERN CALIFORNIA, 
VISIT OUR RETAIL STORES 

I-IWELEC"~ONICS 
19511 Business Center Dr, 
Northridge, CA 91324 

2301 Artesia Blvd. 
Redondo Beach, CA 90277 
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ing volume or tone quality, all

voices must be respecified. A

more sophisticated sound inter

preter would presumably mean

smaller command strings but a

bigger interpreter. If you go to

the trouble to type in both Playit

and Playit From BASIC, you will

see that some more than accept

able sounds can be accomodated,

so I am reasonably happy with the

results.

Some interesting projects

remain: Why not convert Atari's

Music Composer disk files to

Playit-compatible strings? Or how

about a real Music Compiler

written in BASIC? How about

making Playit relocatable, a la last

month's article? Please write and

tell of your successes (or

failures?).

Last but not least, another

caution: since I/O to anything but

the screen or keyboard uses the

SIO serial bus driver, and since

the serial bus uses the sound

generators to get its baud rates,

etc., you MUST turn off sound

generation (commands CMDS,

CMDE) before doing such I/O.

Atari BASIC: On Sounds, Hex

Numbers, And The USR Function

The featured idea and program

in this issue is the Playit From

BASIC listing which follows. The

program itself is not very sophisti

cated: it simply allows the one-

character command codes (R,S,

N,T,E) and hex data bytes to be

translated into characters in a

string. It then passes the address

of the string to Playit (the assembly

language program) and comes

back to the user, ready to compile

the next string of commands. If

you intend to emulate this scheme,

rather than use the program

as is, you might be advised to put

the sound command string into

memory you have reserved (e.g..

via the "Simplest Method" given

in previous articles in this series).

Putting the command in a string

is inviting trouble: if your pro

gram stops, if you ENTER new

0610

0613

0615

0618

061B

061E

0620

0622

0621

0626

0629

062C

062E

0631

0633

0636

063E1

063B

063C

Q63C

063F

0A11

0611

0616

0618

061A

061C

061E

0650

0652

0651

0656

065E)

065B

0 65E

0660

0663

0666

0 667

0668

064A

066D

0670

0671

0672

0673

6673

0677

8DC2 06

81CF

BCX306

AD2402

AC2502

C93C

0001

C006

F010

8DC106

BCC506

A93C

8D2102

A906

8D2502

A901

BDC706

60

CEC706

D029

206706

C900

F053

C9FF

F05E

C9FE

F03F

C9FC

F02A

C9FD

F015

BDC7 0 6

AEC606

300A

20B706

9D00D2

CA

CA

10F6

6CC106

Z0B7D6

AA

CA

8A

3003

2903

0A

1710

1720

1730

1710

1750

1760

1770

1780

1790

1800

1810

1820

1830

1B10

1850

1860

1870

1880

1890

1900

1910

1920

1930

1910

1950

1960

1970

19B0

1990

2000

2010

2020

2030

2010

2D50

2060

207Q

2080

Z090

2100

2110

2120

2130

2110

2150

2160

2170

2180

2190

220 0

2210

222 0

2230

2210

Z250

2260

2270

228 0

2290

230 0

2310

2320

2330

2310

2350

2360

2370

2380

2390

2100

211 0

2120

2130

2110

2150

2160

2170

2180

2190

2500

2510

2520

2530

STA

STY

STY

;

LDA

l.DY

CHP

BNE

CPY

BEG

;

NOHINSTALL

STA

STY

;

LDA

STA

l.DA

STA

INSTALLED

LDA

STA

RTS

;

REPEAT

PLAYADDR+i

REPEAT+1

VVBLKD

UVBLKD+1

♦PLAYTTSLCH

NOHINSTALL

just in C35e of a repeat end

similarly for MSB

prepare to save the ptr

! already saved?

; no

tPLAYIT/HIGH

INSTALLED

EAVEVBLK

SAVEVBLK+1

*PLAYITS.LOV

VVBLKD

yes

! save systen vector

and install our own

tPLAYIT/HIGH

VUBLKD+1

*1 J

DURATION ;

.PAGE " The

1

PLAYIT is

A single clack tick

until ue start playing

done with install!

actual PLAYIT routine"

the entry point for our Delayed

Vertical Blank routine

PLAYIT 'reads' the sound coMMand string

and pi tys our ' song'

SAM is simply the looping point for ends

'LAYIT

DEC

BNE.

SAM

JSR

CHP

BEQ

CHP

BEG

CHF

BEG

CHP

BED

CHP

BEQ

:

j

DURATION

EXIT

GETCMD

♦CMDE

DDEND

#CMDR

DORPT

tCMDS

DOSTQP

tCMDTv

DOTV

tCMDN

DONUM

", if none of the above

;

DODURATION

STA

LOX

BHI

FREOLP

JSR

STA

[>EX

DEX

BPL

no...fall

:xit

JHP

DURATION

NUMvCS

EXIT

GETCME)

AUDF2,X

FREOLP

through to

(SAUEVBLK)

. set nunber of voices

DONUM

JSR

TAX

DEX

TXA

BUT.

AND

ASL

NUHuK

GETCMD

nijmidi:

*t03

A

keep on playing?

yep • . .^.o ciianges

get a byte fron connand string

End it now?

yes

D.C. al Fine?

yes

Stop all sound ?

yep

Tone and Volune on TV?

yeah

Nufiber of voices change?

uh-huh

nust be duration

we asduns so

no voicesi Just duration

yes...get next byte

and set the frequency

see if wore voices

yes...keep trying

EXIT

f let OS clean things up

next byte...

; less one

; if < zerd leave it alone

J Ensure 1-1 voices

J doubled, for ease of use

0678 8DC606 2510 STA NUMVCG as nunber of voices
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ing volume or tone qua li ty , a ll 
voices must be res peci fi ed. A 
mo re sophisticated sou nd inter­
prete r would presu mably mean 
smaller command strin gs but a 
bigger interp reter. I f you go to 
the trouble to type in both Playit 
a nd Playit From BASIC, yo u will 
see tha t some mo re tha n acce p t­
able sounds can be accomodated , 
so I am reasonably hap py with the 
res ults. 

Some in te resting projects 
remain : Why not conve rt Atari's 
Music Composer disk fil es to 
Playit-compatible strings? O r how 
about a real Music Compile r 
written in BASIC' How about 
making Play it reiocata ble, a la last 
month's article? Please write and 
tell o f your successes (or 
failures?) . 

Last but not least, a nothe r 
ca ution: since I/O to anything but 
the screen or keyboard uses the 
SIO serial bus d ri ver , and since 
the serial bus uses the sound 
gene rators to get its baud rates, 
e tc., you MUST turn off sound 
generation (commands CMDS, 
CM DE) before doing such I/O. 

Atarl BASIC: On Sounds, Hex 
Numbers, And The USR Function 
T he featu red idea a nd program 
in this issue is the Playit From 
BAS IC listing which fo llows. T he 
program itself is not ve ry sophisti ­
cated : it simply a llows the one­
character command cod es (R,S, 
N ,T ,E) and hex data bytes to be 
translated in to cha racte rs in a 
strin g. It then passes the add ress 
o f the string to Play it (the assembl y 
language p rogram) and comes 
back to the user , read y to com pile 
the next string of comma nds. If 
you intend to e mulate thi s sche me, 
ra the r than use the program 
as is, yo u might be ad vised to put 
the sound command string in to 
memory you have reser ved (e .g., 
via the "Simplest Method" given 
in previous a rticles in this se ri es) . 
PUlling the command in a string 
is inviting trouble: if yo ur pro­
gra m stops, if you ENTER new 

COMPUTEI March, 1982. Issue 22 

0610 80e Z0 6 
0613 8'lCF 
0615 8CC306 

0618 1'102'102 
061E: AC2S0 2 
OblE C93 C 
0620 00 0 "1 
0622 ca06 
062'1 FOlD 

1710 
17 20 
1730 
17 '1 0 
17 50 
1760 
1770 
1780 
179 0 
18 00 
1810 
182 0 

06 2 6 BDC '1 06 183 0 
06 2 9 8 e C5 06 18 '1 0 

185 0 
Db ze A9 3C 1860 
DblE 90240 2 18 70 

063 1 A9D6 
0633 802502 

0636 1'190 1 
0638 Boe7 06 
063B 60 

063C 

1880 
1890 
1900 
19 10 
1920 
1930 
19lt O 

195 0 
196 0 
1970 
198 0 
19 90 

STA 
STY 
STY 

LOA 
LOY 
CHP 
BNE 
epy 
BED 

NOIHNSTALl 
STA 
S TY 

LOA 
STA 

LOA 
STA 

I NSTAL LED 
LOA 
STA 
RTS 

REPEAT 
PL AYA[)OR+l 
R£PEAT +1 

Ju s t in ca s e of a r~p ea l CMd 

siMi l arl~ fo r MSB 

VVBLHO prepa l' e t o s a ve t.he p l l' 
VVBU:O+l 
tPLAYITB.Ln~ ; a l ro a d::l s aved? 
NOIH NSTALL • no 
t PLAYI T/ HIGH 
INSTA LLED ; '.:!e s 

5AV£V BU { 
SAVEV BU {+l ; s ave S::ls teM ve c t.ol' 

tPLAYI T8.LOl-l 
VVBLI(O ; and i n s t ,lI lt o u r own 

t PLAYIT / HIGH 
VVBLKD+l 

.. 1 A s ing l e c lock. tic k. 
DURAT I ON ur,ti l we star t pl a '::ling 

don e with i nsta ll! 

.PAGE " The ac t l..'a l Pl AYI T ro u t i r,e" 

PLAYIT i s t he e ntl' '.:! poi r,t f Ol' Ot'r O e l a~ed 
Ve l't, i ca l Blar,k. r outine 

2000 PlA YI T ' reads' t h e so t 'nd COMMa n d s t r i r,g 
2 010 a nd pl a '.:l s ou r ' song ' 
202 0 
2 0 3 0 
2 0'+ 0 

SA M i s S iMp l,;:! the l oopir.g point fCJ r c Md s 

06 3 C CEC706 
063 F 0029 

Q6't l 208706 
06 't't C9 0 0 
06 't 6 F053 
06't8 C9 FF 
06 'tA F OSE 
06 'tC C9F E 
06 'tE F03F 
0650 C9FC 
0652 F02A 
06 5 't C9 FD 
0656 F0 15 

2 05 0 
2 06 0 
2 07 0 
2 08 0 
20 9 0 
2100 
l ll D 
212 0 
2 130 
21"1 0 
2 150 
2 16 0 
2170 
2 180 
2 190 
2200 

PL AYIT 

SAM 

DE C DURATI ON 
BN£ EX IT 

JS'~ GE TCHO 
CMP t CHOE 
BEQ DOE ND 
CHI" t CHOIl 
BEQ OORP T 
CHP t CHOS 
BEQ DOS TOP 
CHP t CHO TV 
BEC OOT V 
CMP * CH [)N 
BEQ DO NUH 

ke ep on p l a'.:ling? 
'.:lOp ••• ,:,,)0 ch.ar,.., e s 

get a b'::l t e f rO M COMM a nd s t r i r.g 
E.-.d it .-.o w? 

""S 
D. C . a l F i ne? 

""S 
S t op all s ou nd? 
"ep 
Tone and Vol l..'M e on TV ? 
'.:l eah 
NUMb e r of voi c es c h ange ? 
uh - huh 

221 0 
2 22 0 
223 0 
22 "10 
2250 
226 0 

.. ... .... .... ...... .......... .... ..... ...... • ' , • •• • ,., •••• , ••• , ., t " ." t t t. t. ,. t ., • •• •• • 

0658 
0659 
065 E 

8De706 2270 
AEC 6 06 2280 
3 00A 2290 

; if none o f the above, 

DO DURATI ON 
STA DUR ATI ON 
LOX NUM VCS 
BMI EXIT 

2 3 0 0 FREOLP 
06 60 2 08706 
06 63 900002 
0666 CA 
0667 CA 
0668 10 F6 

23 10 
23 2 0 
2330 
2 3ltO 
2350 
2360 
2370 

JS R GETCMD 
STA AUD F1 . X 
DEX 
OEX 
8 F'L FREQLP 

n o •• • fall t. h r ough t o 

MI.lst be dur ation 

we aSS UMe 50 

no vlli c e 5 , J u s t du ra t. ion 

~es • •• get n e :< t b'jte 
a n d s e t t he t' 1'eq u enc~ 

s e e it' More vo ices 
'.:!e s . • . k e ep t " '.:l ing 

EXIT 

2380 EX I T 
06 b A bCC'tOb 2 390 J HP (SAV EVBLK ); 1 e t OS c lean t h i I'Ig s up 

2 't OO 
2 lt l0 
2 lt 20 
Z't 30 
2 '1 't0 

... ..... .. ..... .. .... ... .......... ... .. ... 
" , • • t • • • , •••• , . , t • • • ••• , •• • • , t •• t" •••••• 

i s et nUMbe r o f voice s 

2 't5 0 OONUM 

0660 20B70 6 2 lt 60 
0670 AA 2 't 70 
067 1 CA 2'tBO 
0672 8 A 2 '19 0 
~673 3003 2500 
6675 2903 25 10 
0677 OA 2520 

2530 NUHOf: 
06 78 8D C6 06 25~0 

.JSR GETCMD 
TAX 
DEX 
TX O 
8MI NUMOf{ 
AN D U 03 
ASL A 

STA NUMVCS 

l ess one 
if < z ero . l e ave i t a l o ne 
En s ure 1 - 't voi c e s 
doub l ed . fof' ease of tls e 

as nU Mb e r o f vo ices 



lines, if you DIMension more

variables, etc., the string may

move and Playit would start

playing random sounds.

The commands have simply

been entered into the program

via DATA statements starting at

line 9000. Those of you who go to

the trouble to enter all this will, I

hope, be pleasantly surprised by

the sounds generated by lines

9400-9418. You will probably be

dismayed, however, at the idea of

putting in such a complex sound

yourself. That is why I encourage

someone to come up with a better

"Music Compiler" along these

same lines.

In any case, I invite you to

compose your own music or

sounds to be put into this system.

Generally, I wrote a sound in

BASIC to test it before committing

it to DATA statements. For exam

ple, the "CHOO-CHOO" sound

evolved from this BASIC line:

FOR V= 15 TOO STEP -I : SOUND

O,V,O,V:NEXTV

The above sounds like an explo

sion, but if you slow it down a

little and repeat it regularly you

can train it as you wish. On to the

short subjects.

HexDec

If you have already peeked at the

listing of Playit From BASIC, you

may have noted an unusual looking

hexadecimal to decimal conver

sion routine. In fact, I herewith

present you with a "one-liner"

HexDec program:

I DIMH$(23),N$(9):H$ = ",ABCDEF

GHI!!?!!!! TKLMNO":IN.N$:F.I =

1TOLEN<N$):N = N* 16 + ASC(H$(ASC

:N.I:?N:RUN

The underlined characters

are control characters (control-

comma is the heart, etc.). The

abbreviations are necessary to get

it to fit on one line. To see how it

works, figure out what happens

when you input "9A". Recall that

ASC("9") is 57 and ASC{"A") is

Beware as you enter the Crypts Of Terror. No one has

survived this horror. Only your unrelenting nerve and

determination will drive you deeper into the unknown.

Find what lurks in these ancient crypts!!

At last we have found an adventure with full graphics, sound and
intrigue for your ATARI 400/800 computer.

• CRYPTS OF TERROR is the first adventure game that was

completely designed for the Atari computers only. The graphics

are the finest available using the full potential of the Atari.

A
ATARI

®

Atari 800/400 16K requires joysticks.

Payment: Personal Checks - allow three weeks for check

to clear.

American Express, VISA, MasterCard - include all numbers on

card. Please include phone number with all orders.

Orders from USA $29.95 (US funds)

Orders from Canada S39.95 (Canadian funds)

Plus S2.00 for shipping.

Ontario residents add 7% R.S.T.

Check your local computer dealer for Crypts Of Terror.
Dealer inquiries encouraged.

INHOME

SOFTWARE

PH. 1-416-961-2760

1560YongeSt.

P.O. Box 10

Toronto

Ontario Canada

M4T1Z7

lines , if you DIMension more 
variables, etc., the string may 
move and Playit would sta rt 
playing random sounds. 

The commands have simply 
been entered into the program 
via DATA statements starting at 
line 9000. Those of yo u who go to 
the tro uble to enter all this will, [ 
hope , be p[easantly surprised by 
the sounds generated by lines 
9400-94 [8. You will probably be 
dismayed , however , at the idea o f 
putting in such a complex sound 
yourself. That is wh ), I encourage 
someone to COllle up with a belle r 
"Music Compi ler" along these 
same lines. 

[n an)' case, [ invite. ),ou to 
compose your own mUSIC or 
sounds to be put into this system. 
Generally, I wrote a sound in 
BASIC to test it before committing 
it to DATA statements. For exam­
ple, the "C HOO-CHOO" sound 
evolved from this BASI C line: 

FOR V= 15TOO STEP -I : SOUND 
O,V,O,V: NEXT V 

The above sounds like an explo­
sion, but if yo u slow it down a 
little and repeat it regularly you 
can train it as you wish. On to the 
short subjects. 

HexDec 
If you have already peeked at the 
listing of P[ayit From BAS[C, you 
may have noted an unusual looking 
hexadecimal to decimal conve r­
sion routine. In fact , I herewith 
present you with a "one-liner" 
HexDec program: 

I D1MH$(23),N$(9):H$ = ",ARCDEF 
GHI!!!!!!! IKLMNO": IN.N$:F.I­
ITOLEN(N$):N = N*16 + ASC(H$(ASC 
(N$(I))-47)) 
:N.I:?N:RUN 

T he underlined characters 
a re control characters (control­
comma is the hea rt, etc.). The 
abbreviations are necessa ry to get 
it to fit on one line. To see how it 
works, figure out what happens 
when you input "9A". Recall that 
ASC("9") is 5 7 and ASC(" A ") is 

Beware as you enter the Crypts Of Terror. No one has 
survived this horror. Only your unrelenting nerve and 
determination will drive you deeper into the unknown. 

Find what lurks in these ancient crypts!! 
~t last we have found an adventure with full graphics, sound and 
intrigue for your ATARI400/800 computer. 

• CRYPTS OF TERROR is the first adventure game that was 
completely designed for the Atari computers only. The graphics 
are the finest available using the full potential of the Atari. 

A ® 
AlARI 

Atari 800/400 16K requires joysticks. 
Payment: Personal Checks - allow three weeks for check 

to clear. 
American Express, VISA, MasterCard - include all numbers on 
card . Please include phone number with all orders . 
Orders from USA $29.95 (US funds) 
Orders from Canada $39.95 (Canadian funds) 
Plus $2.00 for shipping. 
Ontario residents add 7% R.S.T. 
Check your local computer dealer for Crypts Of Terror. 
Dealer inquiries encouraged. 

INHOME 
SOFTWARE 

PH . 1-416-961 -2760 

1560 Yonge St. 
P.O. Box 10 
Toronto 
Ontario Canada 
M4T 1Z7 
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65. 57-47 is 10 and 65-47 is 18.

Look at the 1 Oth and 18th charac

ters in H$. What is ASC("control-

I")? ASC("control-J")?

You can avoid the control

characters by adding the -64

shown in Playit From BASIC.

Simple.

DecHex

This isn't really pertinent, but

while we are on the subject of

one-liners:

1DIMH$<I6):H$ = "0123456789AB

CDEF":IN.N:M = 4096:F.I = 1TO4:J =

INT(N/M):?H$(J + 1);:N = N-M*J:M =

M/16:N.N:?:RUN

The USR And ADR Functions

Even though the methods of

using the USR function are fairly

thoroughly covered in the Atari

BASIC. Reference Manual, I find

that many users are not fully

aware of the real power of this

function. Recall that the general

syntax of this function is:

USR( addr [,expr [,expr ... ]])

In other words, in addition to

giving BASIC an address to call,

you may pass any number of ex

pressions to the assembly language

routine. BASIC converts each

expression to a 16-bit integer,

pushes the result on the CPU

stack, and cleans up by pushing

on a single byte which tells the

number of such expressions it

pushed. (The address, which may

itself be an expression, is not

pushed and is not counted by that

single byte.)

So what can we pass to as

sembly language? Obviously,

numbers in the range of 0 to

65535. But what about characters?

Conceive of

USR( addr, ASC("T"), expr ),

where the "T" might be used as a

mnemonic command to tell the

routine which of several functions

is desired. How about strings of

characters? Recall that the three

essential ingredients defining a

067B 1C1106

067E AEC6Q6

0681 30E:E

0683 20B706

0686 9D01D2

06B9 Cfi

068A CA

06BE: 10F6

068D 30E<2

068F A207

0691 A900

0693 9D00D;

0696 CA

0697 10FA

0699 30A6

069E AOC106

069C 8D2102

06A1 AOC506

06A1 8D2502

06A7 6CC106

2550

2560

2570

2580

2590

2600

2610

2620

2630

2610

2650

2660

7670

2680

2690

2700

2710

2720

2730

2710

2750

2760

2770

2780

2790

2800

2810

2820

2830

2810

2850

2860

2870

2880

2890

2900

2910

2920

293 0

2750

2960

2970

JHP SAM

{ set tone 3nd volune

DOTV

TUI.P

LDX NUMUCS

BHI SAM

JSR EETCMD

STA AUDCi.X

DE!X

DEX

BPL TULP

BHI SAM

no voices to set

get next byte

treat as t&v connand

More voices?

yes

t f f t i t f i r i

; STOP the sound <by clring all sound regs)

DQSTQP

STDPLP

LDX #7

LDA *0

STA AUOf;i,X ffreq and vol to zero

DEX

BPL STtlPLP

E:MI SAM ; sound stops, pg« keeps going

END the processing (but doesn't stofi sound)

DOEND

LDA SAVEVBLK

STA vvBLKD ! restore systen ptr

LDA SAUEVBLK+i

STA yVBLKD+l f and, to OS, we aren't here

JMP CSAVEUBLK) ; one last tiwe

2980

2990 I

300 0 DDRPT

06AA ADC.206 3010

06AD 85CE 3020

06AF ADC3Q6 3030

06E:2 85CF 3010

06B1 1C1106 3050

repeat the sane stuff again

LDA REPEAT

STA PLAYADDR

LDA REPEAT+1

STA PLAYADDR+1

JMP SAM

just reset the address

; and tra it again

0 6B7

06B7 AD00

06B? BICE

06BE: E6CE

06BD D002

06BF E6CF

06C1 60

06C2

06C2 0000

06C4 0000

0 6C6 0 0

06C7 00

OfiCO

3060

3070

3080

3090

3100

3110

3120

3130

3110

3150

3160

3170

3180

3190

3200

.PAGE the GETCM1) subroutine11

siMF> ly gets ne;:t byte fPOM

c;o(inarid string

ETCMD

GCEXIT

LOY *0

LDA (FI.AYADOR) (Y ; get the byte

INC PLAYADDR I bUHP LSE of pointer

BNE GCEXIT ; done

INC PLAYADDR+1 ; and the MSB

RTS

.PAGE raw USBSB"

3210 I

3220 REPEAT ,HORD 0

3230 SAUEVBLK .WORD 0

3210 NLIHVCE! .BYTE (i

3250 DURATION .BYTE 0

3260 ;

3270 J

3280 .END

;0600 ORIGIN

=0201 AUDC1

=00FF CMDR

^0000 CMDE

060A WAITvEl

0636 INSTALLED

0611 SAM

068F 00ST0P

06C6 NUMVC5

0693 STOPLP

= 0OFT

• 0Z21

:00FE

0600

0 6C2

06C1

06B7

067E

0660

06C1

LOW

VvBLKD

CMDS

INSTALL

REPEAT

SAUEvBLK

CETCHD

DDTU

FRECJLP

GCEXIT

in case ue he3r it again

so we can jbp indirect

controls TVLF and FREOLP

how lonq ue hold a sourid

=0100 HIGH

-0011 CLDCKLSB

=0UFD CMDN

0603 GOOF

063C PLAYIT

06C7 DURATION

0 696 DDEND

066D DONUM

0678 NUMDK

D200

0OCE

0OFC

06U8

0626

066A

06AA

0658

06B3

AUDF1

PLAYADDR

CMDTU

T.NSTALL1

NOWINSTALL

EXIT

DORPT

DODURATION

T^LP
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65.57-47 is 10 and 65-47 is 18. 
Look at the 10th and 18th charac­
te rs in H$. What is ASC("comrol­
I")' ASC("comrol-j")? 

Y Oli can avoid the control 
characte rs by adding the -64 
'shown in Play it From BASIC. 
Simple. 

DecHex 
This isn't rea lly pertinem , but 
while we a re on the subject of 
one-liners: 

lDIMHS(16):HS; " 0123456789AB 
CDEF":IN.N:M ;4096:F.I; IT04:J; 
INT(NIM) :?HSU + I ); :N; N-M*J:M; 
MII 6:N.N:?:RUN 

The USR And ADR Functions 

Even though the methods of 
using the USR fun ction are fairly 
tho roug hl y covered in the Alm·i 
BASIC Refe rence Mallllal, I find 
that many use rs are not full y 
aware of the real power of this 
fun ction. Recall that the general 
symax of this function is: 

USR( addr I,expr I,expr ... ]]) 

I n other words, in add ition to 
giving BAS IC an add ress to ca ll , 
you may pass all)' nUlI/ber of ex­
pressions to the assembly language 
routine. BAS IC converts each 
expressio n to a 16-bit imege r, 
pushes the resu lt o n the CPU 
stack, and cleans up by pushing 
on a single byte which tells the 
number of such expressions it 
pushed . (The address, which may 
itself be an expression, is nul 
pushed and is not coun ted by that 
single byte.) 

So what ca n we pass to as­
sembly language' O bviously, 
num bers in the ra nge of 0 to 
65535. But what about cha racters' 
Conce ive of 

USR( addr, ASC("T"), expr ) , 

where the "T" might be used as a 
mnemonic command to tell the 
routine which o f several functions 
is desired . How about strings of 
characte rs? Recall that the three 
essential ingredients definin g a 

COMPUUI 

0678 ~C~106 2550 
2560 
2 570 
2580 
2590 
2600 
2610 

Ob7E AEC6 06 
0681 30SE 

0683 208706 

JHP SAH 
, ... ... .... .... .. .... ... .. , ... ..... ...... , . 
" " II. II I I I. I " " , . , ., •••••••• ,t. " " •• •• 

: 5et. to n e and volUMe 

oaTv 
tOX NUMVCS 
BHI SAH no voices to se t 

TVLP 
JSR GETC HO get ne x t b'.;lte 

MarCh. 1982. ISsue 22 

0686 900102 

2620 
2630 
26'10 
2650 
2660 
1670 
2680 
269 0 
2700 
27 10 

STA AUDC1.X t r ea t. as ttv COMMar,d 

06~9 

06BA 
0688 
0680 

06BF 
0691 

0693 
0696 
0697 
0699 

c. 
c. 
10F6 
3082 

A20 7 
A900 

900002 
CA 
10FA 
30M 

2720 
2730 
27"tQ 
2750 
2760 
2770 
2780 
2790 
2800 
2810 
2820 
2830 
28"tO 
2850 
2860 
2870 
2880 
2890 

"EX 
DEX MOl'e voices? 
BPl TVLP ,es 
BH I S AM no 

... ....... ......... ... , ....... , .......... . 
" 1 I , , •• , ,"." I ••• "'" ••• • ••• , •• , ." • • •• 

STOP t. he 50und (b'j c lr ilig al l 5ol.' nd regs) 

DOS TOP 

STOPLP 

LOX t7 
LOA to 

STA AUOFl. X 
DEX 
Bf'L STOPLP 
8M I SAM 

lfreq and vo l to z ero 

; 50und stop s . IIg,., keeps going 

.. , .. ........ .. ... .. ..... .. .. .... ....... . 
. , '.' ••••• , •• I I .' , •••• • • ' ••• , •• ,',." . ," 

; END the processing (but doesn't S t.OI' s o und) 

oOENO 
0698 ADC"t06 2900 
069E 802"t02 2910 
DbA1 AOCS06 2920 
DbA"t 802502 2930 
D6A7 6CC "t 06 29"tO 

LO A SAVEVBLt~ 
STA VVBUm ; r es t(ll' e 5~steM lIt.r 
LOA SAVEVBU{+1 
STA VVBUm~" l ; ar"td, t.o 05. we a l'en't. h e re 
.JHP (S AV[V 8 tK): one l ast ti Me 

2950 
2960 
2970 

2980 
2990 
3000 

... ..... ........ , .. ... ... .. , ....... .. ... . , t •• •• "" 0 ••••• • ' •••• 0 ••• " , I • • "' •• •• •• , 

r epeat. the 5 aMt? s tuff ag a in 

OORPT 
LOA REPEAT 
STA PLAYADOR 
tDA REPEAT+l 

06AA 
06AD 
06AF 
0682 
068'1 

ADC 206 3010 
85CE 3020 
ADC306 3030 
8SC F 30'10 
'1C'1106 3050 

STA PLAYADOR+ l ; just. re s et the addt'eS5 

06B7 

0687 AOOO 
06B9 BICE 
06BS E6CE 
06BO 0 002 
06B F E6CF 

06Cl 60 

06C2 

06C2 0000 
06C'1 0000 
06C6 00 
06C7 00 

06CO 

"'0600 ORIGIN 
c02 01 AUOC l 
:OOFF CHOR 
:0000 CHOE 

JHP S AH ; and t.'"'j it again 

.PA GE " 3 06 0 
3070 
3080 
3090 COMMand str ing 
31011 
3110 GETC HO 
31Z11 LOY .0 

the GETCH() subroutine" 

3130 LOA 
31 ... 0 INC 

(PLAYA[)()R) ,Y : get the b'jte 
PLAYAOOR : bV 1"I 1I LSB of poir,t e r 

3150 SNE GCEXIT 1 dorll~ 

3 160 INC PLAYAOOR+l ; and t.hu HSB 
3170 GCEXIT 
3180 RTS 
3190 

320 0 .PAGE 
32 10 
3220 REPEAT . WORD 0 
3230 SAVEVBU~ . WORD 0 
32"'0 NUMVCS . BYTE II 
3250 DURA TION . BYTE 0 
3260 
3270 
3280 . END 

"'OOFF LOI-I 
: 022 '1 VVBLKO 
:::OOFE CHOS 

raM usage" 

in case we hear lt aqain 
so we can j MP indirect 
control!; l"Vl. F' and FREllLP 
how long we h o ld a sound 

:0100 HIGH 
.::::00 PI CLOCt:LSB 
"'OOFO CHON 

"'0200 AUDFl 
"' OO CE PLAYAOoR 
=DOFC CMOTV 
"'0608 INSTALL1 

060A ~AITVO 

0636 I NSTAl. LEO 
06 'l 1 SA M 

0600 I NS TALL 
0 6C2 REPEAT 
06C ... SAVEV8U: 
0687 GETC HO 
067E DDTV 
0 660 F REll LP 
06Cl GCEX I T 

06 0 3 GOOF 
063C PL AYIT 
0 6C7 DURATION 
Ot,9B DOENo 
0660 OONUH 
0678 NU HQH 

0626 NO WI NST ALL 
066A EX I T 
06AA OORPT 

0 6BF DOS TOP 
0 6C 6 NLl HVCS 
0 693 S TOPLP 

065 8 OOOUF~ ATI ON 

0 6 8 3 TVLP 
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Imagine being able to print the letter "A"

and get a multi-color space ship. Using THE

NEXT STEP and a minimum of programming

effort, you can do it in no time at all.

THE NEXT STEP contains well-written, easy-to-use documen

tation with simple BASIC programming examples that show
you how THE NEXT STEP can help develop colorful graphic

displays. Graphics you never thought possible until now.

THE NEXT STEP is a user friendly, menu driven graphics tool

kit that allows you to create new character sets or redefine

characters to make shapes for use with your basic or machine

language programs. THE NEXT STEP allows you to save these

"new" characters on disk for future use.

THE NEXT STEP is perfect for use on shapes for animation

and features a joystick controlled color menu to make you!

graphics come alive. THE NEXT STEP even generates its own

code to help you incorporate new characters and shapes into

your programs.

THE NEXT STEP allows you to see your shapes as you make

them. Now you can determine ahead of time how characters

will interac! with one another when creating shapes for Charac

ter Set or Player-Missile Graphics.

THE NEXT STEP helps you to mix any of ATARI'S 14 graphics

modes in the same display. THE NEXT STEP is a perfect
graphics utility for the BASIC or machine language programmer

novice and professional alike.

THE NEXT STEP features full joystick control for ease of-use

and quick editing.

THE NEXT STEP runs on any 32K ATARI 400/800 wiih a

disk drive and is available for $39.95 at your local computer

store or order direct from

Lo, VISA, MASTERCARD, CHECK. C.O.D. Add $1.00 for Shipping

3G575 MUDEE RANCH RDflD • CDfiRSEGDLD, Cfl 33614 - 203-663-6656

I
string in Atari BASIC are its DIMension, LENglli,

and address. Since your program presumably

DIMensioned the string, you know that value and

may pass it as an expression. And the address

and length are available from the ADR and LEN

functions!

Would you like your assembly language routine

to modify your string, affecting its length? Try-

something like this:

DIMXX$<XXDIM)

XX$< USR( addr, ADR(XX$), XXDIM ) + 1 ) = " "

Recall that the USR function may return any 16-bit

value to the BASIC program, which is automatically

converted to floating point as needed. Assume that

this USR routine puts something in the XX$ string

and returns the number of characters it put in.

The above will then set the LENgth ofXXS properly

for use by other BASIC statements and functions.

Finally, there is floating point. How about

writing a matrix inversion program? If we are

limited to passing 16-bit integers, how do we pass a

floating point number via USR? Simple: we pass

the address of the number, just as we do with a

string. And how do we get the address of a number,

when the ADR function only works with strings?

Like this:

DIM FF$(I),FF( diml,dim2 )

JUNK = USR( addr, ADR(FF$) + 1, diml, dim2 )

A little published fact about Atari BASIC is that

DIMensioningof both strings and arrays proceeds

in an orderly fashion according to the DIM state

ments encountered. And you are guaranteed that

the order you DIM strings and arrays is the order

they will occur in memory! So, by DIMensioning

that one-byte string. FF$, directly before the

DIMension of the array, FF(), we know that the

address of the array is one greater than the address

of the string. Thus we can pass all the pertinent

information about the array (its address and di

mensions) to our assembly language routine. Inci

dentally, if you don't want to waste a one-byte

string for this purpose, there is no reason FF$ can't

be any DIMension you need: just adjust the '+ 1' to

reflect the actual DIM you use.

One last note on this subject: the fact that you

can predict the memory order of strings and arrays

has fascinating possibilities in regards to record

structures, etc. But (and how many times have you

read this from me) that's a topic for another article.

Program I.

10 audc;ti..=53768:dbl=i?.o

20 AUDFri^5:!7A0 I AUDC:i =53761

30 SOUND i»10,10,15$SOUND 3,10,10,15

40 POKE AUDCl.OtPOKE AUDCl+4,0

50 P.OKE AUDCTL,DBL

60 FOR J=10 TO 15JP0KE AUDF1+2,JtPOKE AUDF1

4-6,20-J

r-I I'I'I'I'I'IIIIIIIII'II-'IIIIIIII'IIIIIIIIII'II'IIII'I_'1'1 

I Imagine being able to print the letter "A" TIiE NEXT ~TEP contains well .writt';". easy-to-use documen· ~ 
~ and get a multi-color space ship, Using THE tallon with sImple BASIC programmLng examples Ihal s~ i 
~ . . f ' you how THE NEXT STEP can help develop colorful graphIC !i I NEXT STEP and a m1n1mUm 0 programming displays. Graphics you never thought possible until now. !i I effort, you can do it in no time at all. !i 
I THE NEXT STEP is a user friendly , menu driven graphics 1001 I 
~ kll Iha' allows you to creale new character sets or redefine ~ 
~ characters 10 make shapes for use with your basic or machine I 
~ language programs. THE NEXT STEP allows you to save these ~ I -new- characters on disk for future usc. I 
§ THE NEXT STEP is perfect for use on shapes for animation I 
~ and features a joyslkk controlled color menu to make your I I graphics come ,,1iVi!. THE NEXT STEP even generall;!$ ils O\.VO ~ I :;:: ~~~;.'" In<o""" ... "OW eh.""",,, .nd ,h.pe, Into I 
! THE NEXT STEP allows you to see your shapes as you make I 
~ them. Now you can determine ahead o f time how characters § I win interact with one anolher when creating shapes for Charac· ! 
~ ler Sel or Player·Missile Graphics . ~ 

I TIiE NEXT STEP helps you 10 mix any of ATARfs 14 graphics I I modes in the same display. THE NEXT STEP is a perfecl ~ 
~ !}'aphics utility for the BASIC or machine language programmer· : 

I -~--- ~ 

I 
THE NEXT STEP features full joystick control for ease-o f-use ~ 
.nd q"'ek roHlng. S 

~ TI-lE NEXT STEP runs on any 32K AT ARI 400/800 with a ~ 

: dl,k drive .nd I, .v"lable fo, $39.95 at yo", loc.1 comp",,,, THE ~ 
: "me 0 ' mde< dl'eet from . : 

I ON.LINE systems VISA. MASTERCARD. CHECK, C.O.D. Add $1 .00 fm Shipp ing I liL ~ 36575 MUDGE RANCH ROAD· COARSEGOLD, CA 83614 • 208·683·6858 ~ 
."""""""1'1"'1"'_1'1'1""""1"_1"1"""""'.1 

string in Atari BASI C are its DIMensio n, LENgth , 
and address . Since your program presumably 
DIMe nsioned the string, you know that value and 
may pass it as an ex pression. And the address 
and length are avai lable from the ADR and LEN 
functions! 

Would you like your asse mbl y language routine 
to modify your string, affecting its length ' Try 
something like this : 

DIM XX$( XXDIM ) 
XX$( USR( addr, ADR(XX$), XXDlM ) + I ) ; " " 

Recall that the US R function may return any 16-bit 
value to the BASIC program, which is automatically 
converted to floating point as needed. Assume that 
this USR routine puts something in the XX$ string 
and returns the number of characters it put in. 
The above will then set the LENgth ofXXS properl y 
for use by other BASIC statements a nd functions. 

Finally, there is floating point. How about 
\~ri~ing a Jllalr~X inve rsion prograln? I f we are 
hmiled to passmg 16-bit integers, how do we pass a 
floating po.int numbe r via US R) Simple: we pass 
the address of the number ,just as we do with a 
string. And how do we get the address of a numbe r, 
when the ADR function only works with strings? 
Like this : 

DIM FF$(I) ,FF( diml, dim2) 
JUNK; USR( addr, ADR(FF$)+ I , dimI, dim2) 

A lillie published fact about Atari BASIC is that 
DI Mensioning of both strings and arrays proceeds 
in a n orderly fashion accordi ng to the DIM state­
ments encountered. And you are guaranteed that 
the orde r you DIM strings and arrays is the orde r 
they will occur in memory! So, by DIMensioning 
that one-byte string, FF$, directly be fore the 
DIMension of the array, FF() , we kllow that the 
address of the array is one greater than the address 
of the string. Thus we can pass all the pertinent 
information abo ut the array (its address and di­
me nsions) to our assembly language routine. Inci­
d entally, if you don 't want to waste a one-byte 
string for this purpose, there is no reason FF$ can't 
be any DI Mension you need: just adjust the '+ I' to 
re fleClthe actual DIM you use. 

One last note on this subject: the fact that yo u 
can pred ict the memory order of strings and arrays 
has fascinating possibilities in regards to record 
structures, e tc. But (and how many times have you 
read ·this from me) that's a topic for a nother article. 

Program I. 

10 AUDCTL=5376S:D8L=1 2 0 
20 AUDF1 =537 60:AUDC1=53761 
30 SOLINO 1,10,10,15: S0lJND 3 ,10, 10,15 
~O POKE AUDC1.0:POKE AUDC1+~.0 
50 POK E AUOCTL.DBL 
60 FOR J=lO TO 15:POKE AUOF1+2.J:POKE AUDFI 

+6, 20-J 
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70 FOR 1 = 0 TO 255JPDKE AUDF-1,1! POKE AUDF1+-
,255-ItNEXT I

80 NEXT J

• ,.VERY SMOOTH GLIDES..,

Program 2.

10

12

20

30

*to

50

60

70

£)0

90

92

100

102

103

105

110

120

130

120

BASS

AUDCTL«53768tDBL
0SO17B9790/2

AUDF1="5376O!AU[)C1«53761
SOUND 1,10,10,0

poke audc1,0:poke audc1+

poke audctudbl

P2»2A(1/12)
NTE-16JREM C IN THE REAL
FOR 1 = 1 TO 109

FREQ»INT<QBC/NTE-7+lU5>JF0«INT<FREQ/256)
Fl=*FREQ-236XF0

POKE AUDFl»FltPOKE AUDFl+2,F0
POKE AUDC1+2*175

PRINT "NOW PLAYING ";iNT(NTE+Q.5>}
FOR J-l TO lODtNEXT J

NTE«NTEXP2
NEXT I

GOTO 70

...9 OCTAVE CHROMATIC SCALE...

HZ"

Playit From BASIC

1000

1020

1010

1060

1OB0

1100

1120

HAD

1 IE)D

1200

1220

121D

1260

1280

1300

1320

1310

1360

13B0

1100

1120

1110

116 0

HBO

1500

1520

1530

1510

1560

1580

1600

1620

1610

1660

1680

1700

1720

1730

1710

1760

1780

1EJ0O

1820

1810

1860

1880

REM xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
REM *

REM x PLAYIT FROM E5ASIC, SAM

REM x

REM x This routine in a siwF'le

REM * sound "coMPiler", which

REM * takes DATA staterients and

REM x converts then into connand

REM x strings suitable for use by

REM x the interrupt-driven PL.AYIT

REM * routine.

REM x

REM x

REM x Written by Bill Wilkinson

REM x

REM x for March, 1982, COMPUTE!
REM x

REM xxxxxxxxxxxxxkxxxxxxxxxxxxxxxx

REM

REM First, constants, routine addresses, etc.

REM

DIM HXt<2)fCMDS(U> ,PLAY»<1DOO),HEX*(23),TYPE*<1),

PLAYIT»(100D)
HEX*="BA6CDEFGHI!!!!!!IJKLMND"

AGAIN=1700:EXITl.ODP=2100

PLAYIT=6x256IREM or wherever you put the routine

REM

SOUND 0,0,0,0:REM needed to 'initialize properly

REH The DDttHand equates...

REM notice that these nattrh the

REM assenbly language routine

CHDR=235:CH0S=254:CMDN=233:CMDTV=Z32tCMDE=O

REM

REM xxxxxxxxxxxxxxxxxxxxxxxxxxxxx

REM

REM Thill is the AGAIN of

REM PLAY IT AGAIN. ATARI

REM

PRINT " -^processing. .-please wait>"

PLAY*»""tPLAY*0

REM

REM Thiii is LOOP

PLAY^PLAY+llREM to next end byte

READ rMD$:REM a bunch of coHHBndS

REM

TYPEt=CMO*:REM use the cofinand character

IF TYPEt-'-R" THEN PLAY*(PLAY)=CHR*(CHDR) J GDTQ EXIT

LOOP

1900

1920

1940

1960

1980

2000

2020

2010

2060

2D80

2100

2120

2110

2150

2160

2180

2200

222 0

2210

2260

2280

2300

2320

2340

2360

2380

2400

2420

2440

2460

248D

2500

2520

2540

2560

2580

2600

2620

2640

2660

2680

2700

2720

8999

9000

9099

9100

9102

9101

9106

9108

9110

9199

9200

9202

9201

9206

9208

9210

9212

9214

9216

9218

9299

9300

9302

9301

9306

9308

9310

9312

9314

931A

9318

9400

9402

9404

9406

940B

9110

9412

9114

9116

9418

9898

9999

if type*="s" then play*(play>=chr*(cmos)i goto loop
if type*= "n" then numucs= 1 : cmd =chdn i gqsub docmd : nij
mucs=dec:goto loop

if type*="t" then cmd*cmdtvigqsub docmdigo1o loop
if type«="e" then play*<flay>=chrs<cmde>:goto exit
LOOP

REM xxx IF TO HERE, ASSUME DURATION 8 FREO xxx

HXt=CMDt:GOSUB HEXDEC:CHD=DEC:REH connand is
duration

CMDS=CMD*(2>:REM to fool DOCMD

GOSU& DnCMDIGOTO LOOP

REM

REM BHltlOQP

REM

REH do the sound playing

REH

PLAYIT*=PLAY$:REM else we alter uhat we are playing
JUNK=USR<PLAYIT,ADPJ PLAYIT*))
REM

PRINT "HIT RETURN FOR NEXT SOUND "J!INPUT TYPF$
GOTO AGAIN

REH

REM

REM xxxxxxxxxxxxxxxxxxxxxxxxxxxx

REM THE SUBROUTINES

REM

REM first, DOCMD

REM

PLAY*(PLAY)=CHRS(CMD) 1REM The cofinand byte

IF NLJMvCS=0 THEN RETURN

REM we process NUMVCS bytes

FOR 1=2 TO NUMVCS+NUHVCS STEP 2

HX*=CMD*(D:GOSUE: HEXDEC1REM convert the byte

PLAY=PLAY+1:PLAY$(PLAY)=CHR*CDEO:REM and stuff it
away

NEXT I

RETURN

REM

REM

REM xxxxxxxxxxkxxxxxxxxxxxxxxxxx

REM and now HEXDEC

REM

DEC=O:REM our accumulator

FOR L=l TO LEN(HXt)

DEC=OECxiA+ASC(HEX*(AE5C<HX*(L) )-17) )-64
NEXT L

RETURN

REM ...3 siren-like sound...

DATA N01.TCF,1408,1412,R

REM ...a fanfare of sorts...

DATA S,N01,TA2,30F3

DATA N02,TA3A3,30F3Cl

DATA NO3,TA1A4A4,3OF3C1A1

DATA N04,TA5A5A5A5,60F3ClA17A

DATA TO00O0OO0

DATA NOO,C0«R

REM ...beeping off the seconds...

DATA S,N01

DATA TAE.0130

DATA TAC.0130

DATA TAA.0130

DATA TA9.0130

DATA TA6,0130

DATA TA4,0130

DATA TA2.0130

DATA TOO,3500

DATA R

REH ...choo-choo ??? ...

DATA S,N01

DATA T0E.010E

DATA T0C010C

DATA T0A.010A

DATA T08,010B

DATA T06.0106

DATA T04,0104

DATA T02.0102

DATA TOO,0300

DATA R

DATA S.NOl.TAC

DATA 3051,305Bt3044,183C,1S2D,3035

DAT1 "3C,182D,3035,3044,3G3C,3051,3056

DATA h04,TACA4A4A8

DATA 3 0516CB9A2,305E:799OE16,3O416C89A2

DATA 183C1879B6,182D4879[S6,3035ia5BD7

DATA 1B3C4879&6,182D5BB4P6,3O35415B89

DATA 3044516CA2.38325179F3

DATA 123C1B5BB6,50145B6C89

DATA S,N00,F0,R

REH ...stop and end...to quit... —,.

DATA S,E ©

138 COMPUTEI Morch.W82. lssue 22 

70 FOR 1 =0 TO 255:POKE AUOF1,I:PO.~E AUDF1~' 1 

,Z55-I : NEXT I 
80 NEXT J 

••• VERY S MOO TH GLIDES • •• 

Program 2. 

10 AUDCTL -S3768IDBL- 120 
12 OSC=178979012 
2 0 AUDF1 =53760IAUDC1=53761 
3 0 SOUND 1,10,10,0 
~O POKE AUDC1,OlPOKE AUDC1+~,O 
50 POKE AUDCTL,DBL 
60 P2 =2 A ( I / 12) 
70 NTE=1 6 IREM C IN THE REAL aASS 
80 FOR 1 =1 TO 10 9 
90 FREQ=INT (O SC / NTE-7+0.5)IFO=INT(FREU/256) 
92 Fl=FREO-256*FO 
100 POKE AUDF1,FllPOKE AUDF1+2,FO 
102 POKE AlJDC1 +2,175 
10 3 PR IN T "NOH PLAYING ";INT(NTE+ 0 . 5);" HZ" 
105 FOR J-l TO 100lNEXT J 
110 NTE =NTE*P2 
120 NEXT I 
130 GOTO 70 

... 9 OCTAVE CHROMATIC SC ALE ••• 

Playit From BASIC 
1 000 REM •••••••••••••••••••••••••••••• 
1020 REM 111: 

1010 REM" f)LAY IT FROM BASIC , S AM 
1060 REH .. 
1000 REM .. Th is routin~ iti a si MPle 
1100 RE M 111 sound " co MP i l er" , which 
11 20 REH .. takes DAT A 5t~le" ents and 
11~D REM" conver ts theM inlo CO MMa n d 
11 6 0 REM .. s trings su itable for us e b~ 

1 18 0 REM lI( t.he i nter l' ... 'pt - dri .... en Pl.AYI T 
1200 REM " r outine. 
1220 RE M .. 
1210 REH .. 
1260 REM. Wr itten b~ Bill Wi lkinson 
1280 REM :I 

1300 RE H " for Ha l'ch. 1982 , COHPUTE~ 
1320 REH • 
13~ 0 REM •••••••••••••••••••••••••••••• 
1360 REM 
1380 REM F irst . cons tolnts . routine address es . etc . 
1~ 00 REM 
1~20 DIM H X~ (2) ,CMD~(11), PLAYt(1000) .HEXt(23) , TYPEt(I). 

PL AYITf,(1 0 00) 
1~~0 HEXt="(!ABCDEFGIII~!!! ~! ! JI{LHNO" 
1~60 DOCHD::23 00:LO DP.::1800 :HEXOEC =26 0 0 
l'tBO AGAIN"'1700 : EXITI.OOP =2100 
1500 PLAYIT=6.256 : REH or ~herevel' ~ou put the routine 
1520 REH 
1530 SOUNO O.O.O,O:REH needed to ·i rtitiali zc properl ~1 
15 qO REM Th e COMMa nd equates. " 
1560 REH not, ice that these Match the 
15BO REH asseMbl~ l anguaqe routine 
1600 CHOR=255 : C HOS=25~: CMON=253 : CHOTV""~32 : C MOE:0 
1620 REM 
16~0 REM ••••••••••••••••••••••••••••• 
1660 REM 
168 0 REM Thi n is the AGAIN of 
17 00 REM PLA Y I T AGAIN, ATARI 
1720 REM 
1730 PRINT" ( processing .. . please ~ait> " 
17QO PLAYt =' .. , : PLAY=O 
1760 REM 
1780 RE M Th i~; is LIlOP 
1800 PLAY "" PLAY+1 : REH I.(! ne :<t c Md b":l l.e 
1820 READ CHllt : REH a bunch of COMMands 
I B ~O REM 
1860 TYPEt =C HO<f: REH use the COMMand charact(!r 
1880 IF TYPE'$.= "R" THEN PLAYUPL.W) =CHR$(C HOR) : GoTO EX IT 

LOOP 

190 0 IF TYPE$:: " S" THEN PL/Wt,( PLAY) ::CHR'$.( CHo 5 ) : GoTO LOOP 
1920 IF TYPEt="N" THEN "'U HV CS"' l : CHD=Ct1[)N : GOSUB DOC HD : NU 

HVCS=OEC:GoTO LOOP 
1 9 ~ 0 IF TYPEt =" T" THEN CHD =CMOTV:GOS II B DDCMO : GOTO LOOP 
1960 IF TYPEt =" E" THEN PL AY '$.C PLAY) =C HRS(C HDE):GOTO EX IT 

LOOP 
1980 REM ••• IF TO HERE , ASS UHE DURATION 8. FREa ... 
2 00 0 HXt =CHDt:GOSUB HEX OEC : CH[)=DEC:REH CO MMand i !l 

durat ion 
2020 CMO.=CMO'$.(2):RE H to ~oo l OOCHO 
20~0 GOSUe OOCHD: GOTD LOOP 
2060 REH 
2080 REH e >:i tloop 
2100 REM 
2120 REH do t he sound pla~in9 
2 110 REH 
2 15 0 PLAYIT,=PLAYt: RE H e l s e ~e alte r what ~e a r e pla~ ing 
216 0 J.UHI{=USR(PLAYIT, ADR..( PLAYIH) ) 
2180 REM 
220 0 PRINT "HIT RETURN FOR NEXT SOUND "; :INI'UT TYPES. 
222 0 GOTO AGAI N 
22~ 0 RE M 
2260 REH 
2280 REM •••••••••••••••••••••••••••• 
2300 REH TH E SUBROUTINES 
232 0 RE M 
23~0 REH firs t, DaCMO 
2360 REM 
23BO PLAY t (PLAY) =CHRS (C HO )lREH The cO "Mand b~te 
2~0 0 IF NUHVCS=O THEt~ RETURN 
2~20 REH we process NUHVCS b~tes 
2~ QO FOR I =2 TO NUHVCS+NUHVCS STEP 2 
2160 HXt =CHO'$.(I ) : GOSUB HEXDEC:REH convert t he b~ t e 

2~80 PLAY=PLAY + l : PLAYt( PLAY)=CHR,<DEC) :REH and stu ff it 
awa~ 

25 00 NEXT I 
2520 RETU RN 
25~ 0 REH 
2560 RE H ••••••••. •• , 
2580 REH •••••••••••••••••••••••••••• 
2600 REM a nd n ow HEX DEC 
2620 REH 
26 ~0 DEC=O : REM our accu"ulator 
2660 FOR Lu i TO LEN(HX') 
2680 DEC·OEC. 1 6+ASC(HEXt(ASC( HX'(L» -~7» -6Q 

27 00 NE XT L 
2720 RETURN 
8999 REH • . • a s ir en-like sound • • , 
9000 DATA NOl,TCF,l"t OB , l ~l Z ,R 

9099 REH ••• a fanfare of s orts. , . 
9100 DATA S ,N01,TA2 , 3 0F 3 
9 1 02 DATA N02, TA 3A3,30F3Cl 
9101 DATA N 03 ,TA~A~A~,30F3CIAl 

9106 DA TA N O~ ,TA5A5A5A5.60F3CIA17A 
9108 DATA TOOOOOO OO 
9110 DATA NOO, CO , R 
9199 REH •• • beeping off the s econds •.. 
9 200 DATA 5 ,NO l 
9 2 02 DATA TAE,01 3 0 
92 0~ DA TA TAC , D1 3 0 
92 06 DATA TAA.D130 
9208 DATA TA8,0130 
9210 DATA TA6,0130 
921 2 DATA TA~.01 30 
92 1~ DATA TA2,01 30 
9216 DATA TOO, 35DO 
92 18 DATA R 
9299 REH •• • c hoo-chao 7?? . , . 
9300 DATA S,NOI 
9302 DATA TOE.OIO E 
930Q DATA TOe,010 C 
9306 DATA TOA, 010A 
9308 DA TA T08,010B 
9310 DATA T06,0106 
9312 DATA TO~ , 010"t 

931~ DATA T02 . 0102 
9 3 16 DATA TOO,0300 
9 318 DATA R 
9 "t00 DA TA S ,N01 ,TAC 
9~ 02 DATA 3051,305Bt30~~ , 183C,1820,3035 
9~0~ DATb ~ 3C,1820. 3035, 30 ~"t,303C , 3 0 51 . 305B 
9~06 DATA ~· tl "t. TACMA~AB 
9~08 DATA 3 05 1 6CB9A2 ,30 587990B6 , 3D"t~6C89A2 
9~10 DATA 1 83C~879B6.182D~B79B6 , 3 0 35~85BD7 
9"t12 DATA 1 83C "t879~.18205BB&S6,~035~~5e89 
9~1~ DATA 3 0~~516CA2 , 38325 179F3 
9~16 DATA ~23C"t858B6 ,50~~5B6C89 
9~1 8 DATA S.NDO , FO,R 
9898 REM ••• s t oll and end • • ,to quit •.• 
9999 DATA 5 , E 
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PARTI

Disk Checkout

For 2040,4040,

And 8050 Disks

Jim Butterfield

Toronto, Canada

Editor's Note: In Part I of this articleJim explains disk

manipulations via machine language. Next month, in

Part II, he concludes with a machine language disk

routine and a program that can analyze the condition of

files and blocks on the disk. — RTM

The disk doesn't know or care who's giving it in

structions: BASIC or Machine Language. All that's

needed is to send or receive the same information

as BASIC uses.

For all input and output, I recommend opening

the necessary channels from BASIC. It's easier and

works the same in all systems. Machine language

may then take over and use the previously opened

files as it wishes, connecting and disconnecting

at will.

You'll often want to check the status byte ST.

It's located at hexadecimal 96 in PET's memory.

It's especially important for checking end-of-file

on sequential records and end-of-record on relative

records. You can also detect IEEE problems here,

especially timeouts.

Let's take a simple example. We might want to

do a Block Read of a given track and sector from

disk and then dump part of the contents to the

screen. To make our example easy, we'll display

only bytes one through eight. Byte zero is sometimes

hard to get on early disk systems due to a bug in

the Buffer-Pointer routine; we'll sidestep that

question.

The BASIC Program

We're planning to read bytes one through eight of

track 18, sector 0. That might be the BAM (Block

Availability Map) block, but perhaps not: these

programs will also work on 8050 disks.

We must: Open the Command channel, sec

ondary address 15; Initialize the disk, in case it's a

2040; Open a direct access channel; Cause the

block read; Set the Buffer pointer; and, finally,

read the channel. At the finish we should close our

channels. Our BASIC program would read:

100 OPEN 6,8,15

110PRINT#6,"I0"

120 OPEN 2,8,3,"#"

130 PRINT#6,"Ul:";3;0;18;0

140PRINT#6,"B-P:";3;l

150 GET#2,X$

160 PRINT ASC(X$ + CHR$(0)

170C = C+l

180 IFC<8GOTO150

190CLOSE2:CLOSE6

(Command Channel)

(Initialize)

(Direct Access

channel)

(Read Block)

{Set Buffer Pointer)

(Get a byte)

); (Print it)

(Count them)

(Do more?)

(Quit)

You might like to try this to see it work. If you

like, change the buffer pointer (line 140), the

number of values displayed (line 180) or the track
and sector (line 130). Now let's try the same thing

in machine language.

The BASIC Driver

It's convenient to OPEN from BASIC, so we type

NEW and enter the following BASIC program

which will set things up for Machine Language:

100 OPEN 6,8,15

110PRINT#6,"I0"

120 OPEN 2,8,3,"#"

125 SYS 1200

190 CLOSE 2:CLOSE 6

Don't run this yet, since the Machine Language

is not in place.

Planning The Machine Language Program

We want to send exactly the same stuff as was sent

by BASIC, to the same logical channels. We know

that the ML equivalent of PRINT#6... is LDX

#$06, JSR $FFC9 ...JSR $FFCC. Note that we use

the logical file number, 6. Similarly, we know the

equivalent of GET#2 is: LDX #$02, JSR$FFC6,

JSR $FFE4,... JSR $FFCC. So we can code:

LDX

JSR

LDA

JSR

LDA

JSR

LDA

JSR

LDA

JSR

LDA

JSR

LDA

JSR

LDA

JSR

LDA

#$06

$FFC9

#$55

$FFD2

#$31

$FFD2

#$3A

$FFD2

#$20

$FFD2

#$33

$FFD2

#$20

$FFD2

#$30

$FFD2

#$20

(Open channel 6)

(Letter U)

(..print it)

(Digit 1)

(..print it)

(Colon)

(Space)

(Digit 3)

(Space)

(Digit 0)

(Space)
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Disk Checkout 
For 2040, 4040, 
And 8050 Disks 
Jim Butterfield 
Toronto. Canada 

Editor's Nole: In Part J of this article Jim explains disk 
manipulations via machine language. Next month, in 
Part II , he concluaes with a machine language disk 
1'O"tine and a tJ1'Ogmmlha.t ca.n a.nalyze the condition of 
files a.nd blocks 011 Ihe disk. - R TM 

T he disk doesn't know o r ca re who's giving it in ­
struClions: BASIC or Machine Language. All that's 
needed is to send or receive the same info rmation 
as BAS IC uses. 

For all input and output, I recommend o pening 
the necessary channels from BAS IC. I t's easier and 
works the same in all systems. Machine language 
may then take over and use the previously opened 
fil es as it wishes, connecting and disconnecting 
at will . 

You'll often wa nt to check the status byte ST. 
It's located at hexadecimal 96 in PET's memory. 
It's especiall y important fo r checking end-of- fil e 
o n sequentIal records and end-of-record on re lative 
records. You can also detect I EEE problems here, 
especially timcouts. 

Let's take a simple example. We might want to 
do a Block Read of a given track and sector fro m 
disk and then dump part of the contents to the 
screen. To make our example easy, wc' lI display 
only bytes one through eight. Byte ze ro is sometimes 
hard to get o n ea rly disk systems due to a bug in 
the Buffe r-Pointer routine; we' ll sideste p that 
questIon. 

The BASIC Program 
We' re planning to read bytes one th rough eight o f 
track 18,sector O. That might be the BAM (Block 
AvaIlabIlity Ma p) block, but perhaps not: these 
programs wlil a lso work on 8050 d isks. 

We must: O pen the Command chan nel , sec­
ondaryaddress 15; Initialize the disk, in case it's a 
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2040; O pen a direct access channel ; Cause the 
block read; Set the Buffe r pointer ; and , finall y, 
read the channel. At the fini sh we should close our 
channels. O ur BAS IC program would read : 

LOO OPEN 6,8,15 
110 PRINT#6,"IO" 
120 OPEN 2,8,3,"#" 

(Command Channel) 
(Initialize) 
(Direct Access 
channel) 

130 PRINT#6,"U I :";3;0;18;0 (Read Block) 
140 PRINT#6,"B-P:";3; I (Set Buffer Pointer) 
ISO GET#2,X$ (Get a byte) 
160 PRINT ASC(X$+ CHR$(O) );(Printit) 
170 C=C+ I (Count them) 
180 IFC ' 8GOTO ISO (Do more?) 
190 CLOSE2:CLOSE6 (Quit) 

You might like to try this to see it work. I f you 
like, change the buffe r pointer (l ine 140), the 
number of values displayed (line 180) or the track 
and sector (line 130). Now let's try the same thing 
in machine language. 

The BASIC Driver 
It's conve nient to O PEN from BASIC, so we type 

EW and enter the fo llowing BASIC p rogram 
which will set things up for Machine Language: 

100 OPEN 6,8,15 
110 PRINT#6,"IO" 
120 OPEN 2,8,3,"# " 
125 SYS 1200 
190 CLOSE 2:CLOSE 6 

Don't run this yet, since the Machine Language 
is not in place. 

Planning The Machine Language Program 
We want to send exactly the same SLUff as was sent 
by BASIC, to the same logical channels. We know 
that the ML equiva lent of PRI NT#6 ... is LOX 
# $06, j SR $FFC9 ... j SR $ FFCC. Note that we use 
the logical fil e number, 6. Similarl y, we know the 
equiva lent o f GET# 2 is: LOX # $02, j SR $ FFC6, 
j SR $FFE4, ... j SR $ H CC. So we can code: 

LDX #$06 
]SR $FFC9 (Open channel 6) 
LDA #$55 (Letter U) 
]SR $FFD2 ( .. print it) 
LDA #$31 (Digit I ) 
]SR $FFD2 ( .. print it) 
LDA #S3A (Colon) 
]SR $FF02 
LDA #$20 (Space) 
]SR $FF02 
LDA #$33 (Digit 3) 
]SR $FFD2 
LOA #$20 (Space) 
]SR $FF02 
LOA #$30 (Digit 0) 
]SR $FF02 
LDA #$20 (Space) 



JSR

LDA

JSR

LDA

JSR

LDA

JSR

LDA

JSR

LDA

JSR

JSR

$FFD2

#$31

$FFD2

#$38

$FFD2

#$20

$FFD2

#$30

$FFD2

#$0D

$FFD2

$FFCC

{Digit I)

(Digit 8)

(Space)

(Digit 0)

(Return)

(End transmission)

Note that we are sending exactly what BASIC
sent from line 130. Most programmers would

quickly realize that a program loop would save a

good deal of memory here. In Part II of this article,
we'll rewrite the code and complete it.
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The Resource.

SWEET-TALKER,

IT GIVES YOUR COMPUTERAN

UNLIMITED VOCABULARY.

■• S
Parallel Version '-■

Apple II Version

As Featured in Ciaraa's Circuit Cellar,

Byte Magazine. September 1981.

The Sweet-Talker voice synthesizer allows you to add speech ot
unlimited vocabulary to your computer. Utilizing the Votrax SC-01Achip.
you can output any message by programming individual phonemes

Comes m two versions: one plugs directly mio your Apple II, the other
connecls to any computer with an 8-bit parallel printer port. + 12 volts
and + 5 volts required lor parallel board.

•Contains 64 different phonemes ST01 Sweet Talker Parallel

accessed by a 6-bil code. porl Boerd A * T $139.00

•Automatic and manual inf lee- ST02 Sweel Talker Apple II
tion modes. p|ufl in board 14g 00

•Parallel port driven or plug-in ST06 TaxMo-Spoech

compatible with Apple II. algorithm on disk

• Super text-to-speech algorithm |0I Apple II 35.00
on disk (or Apple II. Makes SC01A Volra* Speech

Sweet-Talkerequivalent lo Synthesizer chip 70.00
units 3 times the cost. s or more 55 00 MCh

• On boara audio amplifier upsoi Universal Power Supply-
•Sample program on cassette A 4 T 35 00
with Apple II board. .JJM/ui *_ "LV!

• Optional power supply for *** U.0O tor s^ppmg S. handhng.

parallel board.

ToOrder: Call Toll Free I 30 ) 645-3479

(In N.Y. State Call: 1-516-374-6793)

For Information Call: 1-516-374-6793

MiCROMINTINC

917 Midway

/VoodmereN.-i 11598

9«

BETA 32K BYTE EXPANDABLE RAM FOR

6502 AND 6800 SYSTEMS

AIM 65 KIM SYM PET S44-BUS

• Plug compatible with the AIM-65'SYM expan

sion connector by using a right angle connec

tor (supplied).

• Memory board edge connector j)liins into the

6800 S44 bus.

• Connects to PET using an adaptor cahle.

• Uses + 5V only, supplied from the host com

puter.

• Full documentation. Assembled and tested

boards are guaranteed for one full year.

Purchase price is fully refundable if Ixiard is

returned undamaged within 1-1 days.

Assembled with 32K RAM S349.0O

& Tested with 16K RAM 329.00

Bare board, manual ic hard-to-j;et parts... 99.00

PET interface kit. Connects the 32K RAM hoard

toa4Kor8KPET 8 69.00

See our full-page ad in

B YTE and INTERFA CE AGE

wabasK

8" or 8W" flexible dlskrlles certified 100% error

free with manufacturer's 5-year limited warranty

on all 8" media. Soft-sectored in boxes of 10.

5'/«" available in 10-secior.

(Add S3.00 for plastic library rases)

8" single sided, single density S 27.50

8" single sided, double density 35.50

8" double sided, double density 45.50

5'i" single sided, single density 27.50

5M" single sided, double density 29.50

5 '/< "single sided, double density, 10-seciorj 29.50

TKRMS: Minimum order 515.00. Minimum ship

ping and handling S3.00. Calif, residents add 6^0

sales tax. Cash, checks, Mastercard. Visa and pur

chase orders from qualified firms are accepted.

(Please allow two weeks for personal checks to

clear before shipment.) Product availability and

pricing subject to change without notice.

INTERNATIONAL ORDERS: Add 15 9 to pur

chase price for all orders. Minimum shipping

charge is $20.(HI. Orders with insufficient funds

uill he delayed. Excess fund-! will be returned

u ifh t/ouT order. All prices are U.S. only.

PAPER TIGER

PRINTERS
IDS 46OG 9x9 Dot Matrix Printer S890.00

IDS 56OG Wide Carriage Printer 1099.00

TERMINALS

ADDS Viewpoint S569 00

Tele Vide

TeleVide

TeleVide

TeleVidc

910 579.00

9I2C 679.00

920C 729.00

950 929.00

8" DISK DRIVES

Shugart 801R $399.00

NEC FDII60 (double sided) 569.00

DYNAMIC RAMS

4116 (200ns) selof 8 S24.OO

4l<J4(64Kxl) SIKOO

COmPUTER DEUCES

IS3O UI.COllinS flVE.

ORflOGE, Cfi 99668

(714)633-7980

Visit us at the West Coast Computer Faire-Booth 1714-C.

SWEET-TALKER, 
IT GIVES YOUR COMPUTER AN 

jSR $FFD2 
LDA # $3 1 (Digit I ) 
jSR $FFD2 
LDA #$38 (Digit 8) 
j SR $FFD2 
LDA #$20 (Space) 
jSR $FFD2 
LDA #$30 (Digit 0) 
jSR $FFD2 
LDA #$OD (R e turn) 
j SR $FFD2 

Featured In Clareia's Circui t Cellar. 
Byte Magazine, September 1981. 

jSR $FFCC (End transmission) 

Note that we are sending exactly what BASI C 
sent from line 130. Most programmers would 
quickly realize that a program loop wou ld save a 
good deal of memo ry here. I n Part I I or this article, 
we' ll rewrite the code and complete it. 

The Sweel- Talker voice synthesizer allows you to add speech 01 
unlimited vocabulary 10 your compu ter. Utilizing the Votrax SC.Q1A chip. 
you can output any message by programming Individual phonemes. 
Comes In two versions: one plugs directly Int o your Apple II, the o ther 
connects 10 any computer w i th an a·bit parallel printer pon. + 12 vol ts 
and + 5 volts requi red lor parallel board . 

-Contains 64 dillerenl phonemes 
accessed by a 6·bi! code. 

- Automat ic and manual lnllec· 
tlon modes. 

- Parallel port driven or plug·ln 
compaUble with Apple 11. 

- Super texI·to-speech algorithm 
on disk lor App le II. Makes 
Sweet- Talker equivalent 10 
unilS 3 times Ihe cost. 

STOI Swelt Tllker P.r.III' 
Pori BOlrd A & T ... . .. $139.00 

5T02 Swel ' T.lker Apple 11 
plug In board . .149.00 

ST06 Tu.t·to-5peech 
.Igorllhm on disk 

Copyright © 198 1 jim lJuttl'1j1eld. 
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oOn board audio ampli fier 
- Sample program on cassetle 
with Apple II board. 

- Optional pOwer supply lor 
parallel board. 

lor Apple II. . .. 35.00 
SCOlA Volllx Speech 

Synthesizer chip . . . . .70.00 
5 or more ... .. .... . .. 55.00 eleh 

UPSOt Unl.,.I, .. 1 Power Supply· 
A & T.. . .35.00 

Add $2.00 for shipping &. handling. 

To Order: Call Toll Flee 1-8QO.645-3479 
(In N.Y. Stale Call: 1·51&374·6793) 

The Resource. For Inlormatlon Call: 1·51&374·6793 

MICROMINT INC. 

. n: 
• 

BETA 32K BYTE EXPANDABLE RAM FOR 
6502 AND 6800 SYSTBtS 

AIM 65 KIM SYM PET S44·BUS 
Plug oompatible with the AI~f·65/SYM expan­
sion oonnector by using a riJ.:ht anJ.:h: connec­
tor (supplied). 
Memory board edge oonnl'Ctnr pluJ.:.\ into the 
6800 S44 bus. 
Connects to PET using an adaptur ('able. 
Uses +5V only. supplied from the h~t com­
puter. 
Full documentation. A.o;sembled and tcsted 
boards are gua ranteed fo r onc full year. 
Pu rchase price ls fully refundahle if hnard is 
returned undamaged within 14 days. 

Assembled with 32 K RA~f.. . .. ..... S349.00 
& Tested wilh 16 K RA~I 329.00 
Bare board. manual & hard-to-J.:eI parts. . 99.00 
PET interface kit . Connects thc 32 K RAM board 
toa4 K orSKPET.. ... ...... . . ... . .. S 69.00 

See our fu l/-page ad in 
BYTE and IN TERFACE AGE 

917 Midway 
Woodmere N.Y. 11598 

wabastt 

8" or Sit." n exible diJke1trs cert ified 1000;. error 
free with manufacturer's 5-year limited warranty 
on all 8" media . Soft-sectored in boxes of 10. 
5110" available in 10-sector . 

(Add $J.OO jor "Ia.ttir library ra.tes) 
8'" sillJo(lc sided. sin).(lc dcn~ity . .... .... .. ··. · ··'127.50 
S" si ngle sided . double density .............. 35 .50 
S" double sided . double density 45 .50 
5 1/ ," single sided . ~in~le density .... . . 27 .50 
5 1,1,' sinil:le si dcd. double density. 29.50 
5 Yo "single sided. double density. 

TERMS: Minimum order SIS.OO. Minimum ship-
pins and handlins S3 .00. Calif. resident s add 60;0 
sales tax . Cash, checks. Mastercard, Visa and pur­
chase orders from qualified firms are accepted. 
(Please allo ..... two ..... ecks for personal checks to 

before shipmen(.) Product availability and 
subject 10 change without notice. 

INTERNATIONAL O RDERS: Add 15 'l- III "lIr­
rh(l$(' 1l'ice jar all "rd('r.t. Millirrllllll dli",'in~ 
rIWr$!f' tf $20.00. Order., with ill.fllJJiril'lIl j llll(1$ 
lI.fII be delayed. E:xre.u jllilrif wm 111' rI'/!Irlll;,d 
II illt your ordf'r. , \/l pricf's orf' U.S. (Jllly . 

PAPER TIGER 
PRINTERS 
IDS 460G 9x9 Dot Matrix Printer .......... SR90.00 
IDS S60Cl Wide Carriage Printer. .. . 1099.00 

TERM INALS 
ADDS Viewpoint .. ....... . 
TeltVideo 9 10 
TeleVideo 9 12C .. 
TtleVideo 920C . 
TeleVidto 9S0 . . 

8" DISK DRIVES 

Shugart 80 I R 
NEG FOI I60 (double Sided) .. 

DYNAM IC RAMS 

. SS69.OO 
579.00 
679.00 
729.00 
929.00 

S)99.00 
569.00 

4116 (lOOns) .. . .... ~I: t of 8 . . S24 00 
41M ,MK"I) . . ...... . SIS.OO 

Visit us at the West Coast Computer Faire-Booth 1714-C. 
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Organizing

Data Storage
John Hudson

Los Angeles, CA

There are many storage media available to mini

computer users. Minicomputer users with a disk

unit know that the disk unit enhances the storage

and retrieval powers of their minicomputer. One

type of file that can be created for the purposes of

storage and retrieval is a text file (for storage of

such things as mailing addresses, telephone

numbers, receipts, etc.).

For small text files, the time involved in disk

retrieval and storage is not a problem. However,

when a text file becomes larger than 2,000 records,

the retrieval and storage of information can become

time consuming.

Large text files can be organized in one of two

ways: sequentially, and randomly. In sequentially

organized text files, fields are stored back to back,

where the beginning character of a new field

immediately follows the return character ending

the previous field. Information is retrieved in a

linear fashion, i.e., from the beginning to the end

of the file.

Disk Can Also Be Slow

When a text file does not require much updating

or ongoing revision, sequential organization of the

text file is indicated. However, if a large text file is

ordered sequentially, and there is need for frequent

updating or revision of the file, or frequent re

trieving of information from end of text file, a disk

unit is not much better than a cassette unit. This

accessing of information at end of file may take a

couple of minutes, due to the reading and verifica

tion of each record, each time.

In this type of situation, the random method

of text file organization is more effective. A

random-access text file is like a collection of equally-

sized records; the records may be full, or they may

be empty, but the length of each record in a random

text file is fixed. Thus, a record at the end of the

file can be accessed at approximately the same

speed as records in any other location in the file.

However, the controlling program needs to

know where in the file a specific record is located.

Most random files are organized by 'keying' a field

within the record. For example, a mailing address

text file can be organized by last names. The prob

lem when using a random text file keyed to a specific

field in the record is collision. Collision is when two

or more records address the same location within

the text file, as, for example, when two people have

the same last name (B. JONES and J. JONES).

A method of reducing collision is called hashing

the key field. The basic idea of hashing, or hash

addressing, is that each stored record occurrence

is placed in the text file at a location whose address

may be computed as some function (the hash func

tion) of a value which appears in the occurrence —

usually the primary key value.

One of the disadvantages of hash-addressing

is that the sequence of stored record occurrences

within the text file will almost certainly not be the

keyed field sequence. In addition, there may be

gaps of arbitrary size between consecutive occur

rences of records.

In fact, a text file in a hash-addressing organi

zation is usually, though not invariably, considered

to have no particular sequence.

Using Mod To Hash

The following is an example of a hash function:

given that the number of unique records is 1,000;

the "mod" arithmetic function can be used to assign

unique address locations. The mod function divides

one number by another and returns the remainder.

The mod parameter used in this function should

be the prime number closest to the number of the

records in the text file (see Table 1 for prime

numbers). For this example, the closest prime

number is 997. (Note: if the key field is alphabetic,

it should be converted to numeric.) The function

will be (key field) MOD 997. The hash function

thus minimizes collision.

There are text files, such as a monthly inven

tory file, that require multiple entries of the same

record over a period of time. Inventory may be

taken at the end of each week, and the quantity

stored into a text file. This presents a different

type of collision problem — same record hash to

same location in text file.

In the case where hashing records into a text

file still causes collision, the controlling program

needs to be able to insert the colliding record into

another location and, when it goes to retrieve this

record, it needs to know where it is located. A

solution to this problem is to link the records in the

text file. From the previous example, you have

1,000 unique records; in addition, each record is

entered more than once.

A link field (LF) can be added to the end of

each record to allow the linking of records. For

example:

RECORD
LINK

FIELD

This LF is used to point to successive entries of the
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There are many storage media available to mini­
computer users . Minicomputer users with a disk 
unit know that the disk unit enhances the storage 
and retrieval powers of their minicomputer. O ne 
type of file that can be created for the purposes of 
storage and retrieval is a text fil e (fo r storage of 
such things as mailing add resses, telephone 
numbers, receipts , etc. ). 
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the retrieval and sto rage of information can become 
tinle consuming. 

Large text fi les can be organized in one of two 
ways : sequentially, and randomly. In sequentially 
organized text fi les, fields a re sto red back to back, 
where the beginning characte r of a new field 
immediately follows the return character ending 
the previous field . Information is retrieved in a 
linear fas hio n, i.e ., from the beginning to the end 
of the file . 

Disk Can Also Be Slow 
When a text fil e does not req uire much updating 
or ongoing revision , sequentia l organization o f the 
text file is indicated. Howevel', if a large text file is 
ordered sequentially, and there is need for frequent 
updating or revision of the file, or freq uent re­
trieving o f information from end of tex t fil e, a disk 
unit is not much better than a casselle unit. T his 
access ing of in formation at end of fil e ma y take a 
couple of minutes , due to the read ing and verifica­
tion of each record, each time. 

In this type of situati on , the random method 
of text file organization is mo re e ffective. A 
random-access text file is like a collection of eq uall y­
sIzed records; the records may be full, or they may 
be empty, but the length of each record in a random 
text fil e is fixed. T hus, a record at the end of the 
fil e can be accessed at approximately the same 
speed as records in an y other location in the file. 

However, the controlling program needs to 
know where in the fil e a specific record is located. 
Most random fil es are organized b)' 'key ing' a fi eld 
wlthlll the record . For example, a mailing address 
text fil e can be orga lllzed by last names. The prob­
lem when uSlllg a random tex t fil e keyed to a specific 
field m the record IS collision. Collision is when two 

or more records address the same location within 
the text fil e, as, for example, when two people have 
the same last name (B. JONES and j . JONES). 

A method of red ucing collision is called hash.ing 
the key field. The basic idea of has hing, or hash 
add ressing, is that each sto red record occurrence 
is placed in the text file at a location whose address 
may be computed as some function (the hash func­
tion) of a va lue wh ich appears in the occurrence ­
usuall y the primary key va lue. 

One of the disadvantages of hash-addressing 
is that the sequence of stored record occurrences 
within the text file will almost certainly not be the 
keyed fi eld sequence. In addition, there may be 
gaps of arbitrary size between consecutive occur­
rences of records. 

In fact, a text file in a hash-addressing organi­
zation is usually, though not inva riably, considered 
to have no particul ar sequence. 

UsIng Mod To Hash 
T he following is an example of a has h function: 
given that the number o f unique records is 1,000; 
the "nlod" arithlnetic function can be used to assign 
unique address locations. The mod function divides 
one number by another and returns the remainder. 
The mod parameter used in this function should 
be the prime number closest to the number of the 
records in the text file (see Table 1 for prime 
numbers). For this example, the closest prime 
number is 997 . ( ote: if the key fi eld is alphabetic, 
it should be convened to numeric.) T he function 
will be (key field ) MOD 997. The hash function 
thus minimizes coll ision. 

There are tex t fil es, such as a month ly inven­
tory fil e , that require multiple entries of the same 
record over a period of time. Inventory may be 
taken at the end of each week , and the quantity 
stored into a text fi le. T his presents a different 
type of collision problem - same record has h to 
same location in text fil e. 

I n the case where hashing records into a text 
file still causes collision, the controlling program 
needs to be able to insert the colliding record into 
another locatio n and , when it goes to retrieve this 
record, It needs to know where it is located . A 
solution to this problem is to link the reco rds in the 
text fil e. From the previous example, you have 
1,000 unique records; in addition , each record is 
entered more than once. 

A link field (LF) can be added to the end of 
each record to allow the linking of records. For 
example: 

RECORD 

T his LF is used to point to successive entries of the 



142
COMPUTE! March.1982. Issue 22

same type of record, and contains the address

locations of the successive record entries. The first

record, AI, hashed into the text file at location 100
has '0' in the link field.

TEXT

LOCATION LF

100 RECORD A1

When the controlling program tries to hash

another record, A2, into record location 100, it
notes that there already exists a record at that

location, and inserts the new record, A2, at another
text address. It changes the LF of the record Al
from 0 to the next text address of record A2 (in

this case, 1972), inserts 0 into the LF of record A2,
and the results are as follows:

TEXT

LOCATION

100

1972

Thus, in this example, record Al points to

record A2, However, a problem arises with this

type of organization: how to set up the text file?

The text file can be organized with 1,000 unique

hashing locations, occupying text address locations

1-1000. Any additions to a unique record can be

located at text address locations 1001-3000.

RECORD A1 1972

RECORD A2 0

1000

1001

3000

UNIQUE RECORDS

ADDITIONAL SPACE

TEXT FILE

ORGANIZATION

This type of text file organization needs to be

initialized, since the Apple system does not allow

reading of a text file that does not contain records,

and will produce an "END OF DATA" error

message. An example of an initialization routine

follows:

5 D$=""

10 DLOC = 66:DDTE = 9999:DBS=1:DSN = 2:DLP

=333:DTRK = 444:DCAST = 555:DLINK = 8888

11 PRINT D$; "OPEN RECORD,L29"

20 1 = 2001

30 PRINT D$; "WRITE R£CORD,R0"

40 PRINT I: PRINT DDTE: PRINT DBS: PRINT

DSN: PRINT DLP: PRINT DTRK: PRINT

DCAST: PRINT DLOC:

1001 FORJ = 1 TO 4200

1006 PRINT D$; "WRITE RECORD,R";J

1007 PRINT DLOC: PRINT DDTE: PRINT DBS:
PRINT DSN: PRINT DLP: PRINT DTRK:

PRINT DCAST: PRINT DLINK:
1009 NEXTJ

1010 PRINT D$;"CLOSE RECORD"
1013 END

This routine initializes enough space for 4,200

records of length 29. It writes into every record a
set of dummy values.

When you wish to insert a record into the

main text area, the controlling program will read

the text address and check a specific field for 9999
(DDTE). If it finds 9999, the controlling program
can insert the record into the read text location. If
it does not, then it will insert the record into the
additional text area. After inserting the record, the
LF of the main record is updated to point to the
location of the additional record(s).

A method of keepinng track of available space
in the additional text area is to store this address

location and length of records into address location
0 of the text file. After each "additional text area"
insertion, the available address is incremented. At
the start, the controlling program will read this
information, update it as needed, and. upon com

pletion of the program, will rewrite the record 0
with the new address location.

The following is an example of a program
using the link organization of a text field:

Line 70 reads text location 0 to determine the

next available additional space, which is indi

cated by the variable "FREESPACE."

Lines 120 through 140 determine the location
where the new record will be inserted. Note

that this is not a hashing function.

Line 190 checks to see if the text field location

DDTE has the dummy value of 9999. or if it is
filled.

Lines 191 through 200 insert the new record

into the unique text space.

Lines 212 through 214 traverse the link lists to

get to the last record in the link.

Lines 220 through 260 update the last record

in the link, and insert the new record into the

additional text space area.

Lines 280 through 290 update record 0 when

the program is completed.

2

5

19

41

61

83

107

3

7

23

43

67

89

109

11

29

47

71

97

113

13

31

53

73

101

127

17

37

59

79

103

131
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same type of record , and contains the address 
locations of the successive record entries. The first 
record, A I, hashed inlO the text fil e at loca tion 100 
has '0' in the link field . 

TEXT 
LOCATION LF 

r---------------,----, 

100 RECORD A l o 

When the controlling program tries to has h 
anothe r record, A2, into record locatio n 100, it 
notes that there alread y ex ists a record at that 
loca ti on, and inserts the new record , A2, at another 
tex t address . It changes the LF o f the record A I 
from 0 lo the nex t text address of record A2 (in 
this case, 1972), insertS 0 into the LF o f record A2 , 
and the results are as fo llows: 

TEXT 
LOCATION 

100 RECORD Al 1972 I) 
1972 RECORDA2 0 I 

Thus, in this example, reco rd A 1 points lo 

record A2, However, a prDblem arises with this 
type of organi za tion: how lo set up the tex t fi le? 
T he text fil e can be organ ized with 1,000 unique 
has hing locations, OCCll pying text add ress loca ti ons 
1 -I 000. An y additions lo a unique record can be 
located at tex t add ress locations 1001 -3000. 

UNIQUE RECORDS 

1000 1---------1 
1001 

ADDITIONAL SPACE 

3000 L-_____ ---"J) 

> TEXT FILE 
ORGANIZATION 

This type o f tex t fil e o rganiza tion needs lo be 
initialized , since the Apple system does not allow 
reading o f a text fil e that does not contain records, 
and will produce an "END OF DATA" error . 
message. An example o f an 1J11tlaitzatlon routtne 
follows: 

5 D$:::; II " 
10 DlOC=66:DDTE=9999:DBS= I:DSN=2:DLP 

= 333:DTRK = 444:DCAST = 555:DUNK = 8888 
11 PRINT D$ ; "OPEN RECORD,L29" 
20 1=2001 
30 PRI NT D$ ; " WRITE RECORD,RO" 
40 PRINT I: PRINT DDTE: PRINT DBS: PRINT 

DSN: PRINT DLP: PRINT DTRK: PRINT 
DCAST: PRINT DLOC: 

1001 FOR] = I TO 4200 
1006 PRINT D$; "WRITE RECORD,R";] 
1007 PRINT DLOC: PRINT DDTE: PRINT DBS: 

PRINT DSN: PRINT DLP: PRINT DT RK: 
PRINT DCAST: PRINT DUNK: 

1009 NEXT] 
1010 PRINT D$;"ClOSE RECORD" 
1013 END 

T his routine initia li zes enough space fo r '1,200 
records of length 29. It writes into eve ry record a 
set of du mmy values. 

When yo u wish lo inse rt a record into the 
main text area, the controlli ng prog ram will read 
the tex t address and check a specific fi eld fo r 9999, 
(DOTE). If it find s 9999, the controlling program 
can insert the record into the read text location. If 
it does not, then it wi ll insert the record in lO the 
additional tex t area. After inserting the record . the 
LF of the main record is updated lo pointlO the 
location o f the additiona l record (s). 

A method o f keepinng track o f ava ilable space 
in the additional text area is lo slOre this address 
location and length o f records into address loca tion 
o of the tex t fil e . After each "additiona l tex t area" 
inse rtio n, the ava il able address is incremented . At 
the sta rt, the controll ing program will read this 
information, update it as needed, and, upon com­
pletion of the program, will rewrite the record 0 
with the new address locatio n . 

T he following is an example o f a program 
using the li nk organization of a text fi eld : 

2 
5 
19 
4 1 
61 
83 
107 

Line 70 reads tex t loca tion 0 to determ ine the 
nex t ava ilable add itional space, which is indi­
ca ted by the variable " FR EES PACE." 
Lines 120 through 140 determine the locati on 
where the new reco rd will be inserted. Note 
that this is not a hashing function. 
Line I 90 checks lo see if the tex t fi eld loca ti on 
DOTE has the d umm y va lue 01'9999 . or ifi t is 
fill ed . 
Lines 19 1 thro ugh 200 inse rt the new record 
inlO the unique text space. 
Lines 21 2 through 2 14 traverse the link lists lo 

get lO the last record in the link. 
Lines 220 thro ugh 260 update the last record 
in the link , and inse rt the new record into the 
additional tex t space area. 
Lines 280 through 290 update record 0 when 
the program is completed . 

3 
7 11 13 17 

23 29 31 37 

43 47 53 59 

67 71 73 79 

89 97 101 103 

109 113 127 131 
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139

167

193

227

251

277

311

347
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401

433

461

491

523
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599

619
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727

757

797

827
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887

937

971
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149
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197

229

257

281
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379
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439

463

499

541

571

601

631

659

691

733

761

809

829

863

907

941

977

1013
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151

179

199

233

263

283

317

353

383

419

443

467

503

547

577

607

641

661

701

739

769

811

839

877

911

947

983

1019
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157

181

211

239

269

293

331

359

389

421

449

479

509

557

587

613

643

673

709

743

773

821

853

881

919

953

991

1021
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190

191

200

Z 10

212

213

214

220

225

230

240

250

260

270

280

290

300

^ 1 0

320

143

INPUT DCAST: INPUT DLINK

IF DDTE#9999 THEN GOTO 212

PRINT D$;"WRITE RECORD,R";LOC

PRINT LOCA: PRINT DTE: PRINT BS

: PRINT SN: PRINT LP: PRIN

T TRK: PRINT CAST: PRINT L

INK

GOTO 90

IF DLINK=0 THEN GOTO 220:LOC=DL

INK

PRINT D$;"READ RECORD,Rw;DLINK

GOTO 170

PRINT D$;"WRITE RECORD,Rn;LOC

DLINK=FREESPACE

PRINT DLOCA: PRINT DDTE: PRINT

DBS: PRINT DSN: PRINT DLP:

PRINT DTRK: PRINT DCAST: '

PRINT DLINK

FREESPACE=FREESPACE+1

PRINT D$;"WRITE RECORD,RM;DLINK

GOTO 200

PRINT D$;"WRITE RECORD,RO"

PRINT FREESPACE: PRINT DDTE: PR

INT DBS: PRINT DSN: PRINT "

DLP: PRINT DTRK: PRINT DCA

ST: PRINT DLOCA

PRINT D$;"CLOSE RECORD"

INPUT "DO YOU WISH TO CONTINUE

.. Y/N ",K$

IF K$="Y" THEN GOTO 10

END

NUMBER ", SN

11 CALL - 936: FOR X = 1 TO 9

: CALL - 922: NEXT X

15 PRINT:PRINT" I N S E R

T DISK ";SN

16 FOR X=l TO 3000: NEXT X

17 CALL -936

20 INPUT "PLEASE ENTER DATE .

. MMDD .. ",DTE

30 INPUT "PLEASE ENTER PURCHA

SE OR SELL 1 = PURCHASE ..

2 = ~ SELLS ",BS

40 D$=w"

50 PRINT D$;"OPEN RECORD,L29"

60 PRINT D$;"READ RECORD,RO"

70 INPUT FREESPACE: INPUT DDT

E: IN PUT DBS: INPUT DSN:

INPUT " DLP: INPUT DTRK

71 INPUT DCAST: INPUT DLINK

80 IF FREESPACE>=5000 THEN GO

TO 320

90 PRINT D$;"CLOSE RECORD"

100 INPUT "PLEASE ENTER RECOR

D CODE,LPS,TRK8S,CASETTES

",LOC,LP,TRK,CAST

110 IF LOC=9999 THEN GOTO 270

120 LOCA=LOC/100

130 LOCA=LOC-LOCA*100

140 LOC=LOC/100:LINK=0

150 PRINT D$;"OPEN RECORD,L29"

160 PRINT D$;"READ RECORD,R";

LOC

170 INPUT DLOCA: INPUT DDTE:

INPUT ~ DBS: INPUT DSN:

INPUT DLP: INPUT DTRK

Software Breakthrough!

THE WORD HANDLER
BY SILICON VALLEY

THE ONLY WORD PROCESSOR IN THE WORLD

FOR THE APPLE THAT:

• Gives you full line capability on the screen, no boards nee.

• Two character formats to choose from at all times!

RUNS WITHOUTANY HARDWARE MODIFICATIONS!

HIGH POWER

Simplicity of

Operation!

LARGE SCALE

Direct to disk!

All functions seen on the screen!

Lower and uppper case

underlining

Superscript, bold, and

unlimited tabs

Proportional spacing

Even and normal justification

Other functions seen on

turnkey systems in the

$13-520,000 range
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491 
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619 
653 
683 
727 
757 
797 
827 
859 
887 
937 
971 
1009 

149 lSI 
173 179 
197 199 
229 233 
257 263 
28 1 283 
313 317 
349 353 
379 383 
409 419 
439 443 
463 467 
499 503 
541 547 
571 577 
601 607 
631 641 
659 661 
691 701 
733 739 
761 769 
809 811 
829 839 
863 877 
907 911 
941 947 
977 983 
1013 1019 

1 ~ INPUT "PLEASE ENTER STORE 
NUMBER ", SN 

11 CALL - 936 : FOR X = 1 TO 9 
: CALL - 922: NEXT X 

15 PRINT:PRINT" INS E R 
T DIS K "; SN 

16 FOR X=1 TO 3~~~: NEXT X 
17 CALL - 936 
2~ INPUT "PLEASE ENTER DATE 

• MMDO •• ",OTE 
3~ INPUT "PLEASE ENTER PURCHA 

SE OR SELL 1 = PURCHASE • • 
2 = - SELLS" , BS 

4~ DS="" 
5~ PRINT DS ;" OPEN RECORD,L29" 
6~ PRINT DS;"READ RECORD,RO" 
7~ INPUT FREESPACE: INPUT DDT 

E: IN PUT DBS : INPUT DSN: 
INPUT - DLP: INPU T DTRK 

71 INPUT DCAST: INPUT DLINK 
8~ IF FREESPACE>=5~~~ THEN GO 

TO 32~ 

9~ PRINT DS;"CLOSE RECORD" 
1~~ INPUT "PLEASE ENTER RECOR 

D CODE,LPS,TRK8S,CASETTES 
",LOC,LP,TRK,CAST 

11 ~ IF LOC=9999 THEN GOTO 27~ 
12~ LOCA=LOc/l~~ 
13~ LOCA=LOC-LOCA·l~~ 
14~ LOC=LOC/ l ~~:L INK=~ 
15~ PRINT DS;"OPEN RECORD,L29" 
1 6~ PRINT DS;"READ RECORD,R"; 

LOC 
17~ I NPUT DLOCA: INPUT DDTE: 

INPUT - DBS : INPUT DSN: 
INPUT DLP: INPUT DTRK 

157 
181 
211 
239 
269 
293 
331 
359 
389 
42 1 
449 
479 
509 
557 
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673 
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821 
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919 
953 
991 
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171 INPUT DCAST: INPUT DLINK 
19~ IF DDTEi9999 THEN GOTO 212 
191 PRINT DS ; "WRITE RECORD,R";LOC 
2~~ PRINT LOCA : PRINT DTE: PRINT BS 

: PRINT SN: PRINT LP: PRIN 
T TRK: PRINT CAST: PRI~T L 
INK 

21~ GOTO 9~ 
212 IF DLINK=~ THEN GOTO 22~:LOC=DL 

INK 
213 PRINT DS;"READ RECORD , R";DLINK 
214 GOTO 17~ 
22~ PRINT DS;"WRITE RECORD , R" ;LOC 
225 DLINK=FREESPACE 
23~ PRINT DLOCA: PRINT DDTE: PRINT -

DBS: PRINT DSN: PRINT DLP: 
PRINT DTRK: PRINT DCAST: -

PRINT DLINK 
24~ FREESPACE=FREESPACE+l 
25~ PRINT DS;"WR ITE RECORD,R";DLINK 

26~ GOTO 2~~ 
270 PRINT DS;"WRITE RECORD,RO" 
28~ PRINT FREESPACE: PRINT DDTE: PR 

INT DBS : PRINT DSN: PRINT -
DLP: PRINT DTRK: PRINT DCA 
ST: PRINT DLOCA 

29~ PRINT DS;"CLOSE RECORD" 

1021 
3~~ INPUT "DO YOU WISH TO CONTINUE 

•• yiN" ,KS 
31~ IF KS="Y" THEN GOTO 1~ 
32~ END 

Software Breakthrough! 

THE WORD HANDLER 
BY SILICON VALLEY 

THE ONLY WORD PROCESSOR IN THE WORLD 
-- FOR THE APPLE THAT: 

• Gives you full line capability on the screen, no boards nec. 
• Two character formats to choose from at alltimes! 

RUNS WITHOUT ANY HARDWARE MODIFICATIONS! 

HIGH POWER 
Simplicity of 
Operation! 

LARGE SCALE 
Direct to disk! 

All functions seen on the screen! 
• Lower and uppper case • Even and normal justification 

underlining • Other functions seen on 
• Superscript, bold, and turnkey systems in the 

unlimited tabs $ 13-$20,000 range 
• Proportional spacing 

DEALER INQUIRIES INVITED 

1625 EL CAMINO REAL, SUITE 4 
BELMONT,CA 94002 
(415) 593-4344 
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Machine

Language

Sort Utility
Ronald and Lynn Marcuse

Freehold, NJ

There have been occasional articles in the various

personal computer magazines concerning the

sorting of data files. Some of these have presented

sort routines coded in BASIC that can be utilized

by existing programs. The complex string handling

required by the sort logic is not really suitable for

BASICs rather slow execution speed. Clearly, any

type of repetitive string manipulations (as per

formed by sorting or searching functions) would

benefit from machine language code. If you con

tinue reading you will find out how much faster it
really is.

Before we get into the programs themselves, it

would probably be beneficial to include some back

ground information. The verb sort is defined: "to

put in a certain place or rank according to kind,

class or nature; to arrange according to character

istics." This conies pretty close to what we sometimes

want to do with the data we store in our computers

and files; put it in some kind of order. Once we

have arranged it we can search it quicker (imagine

a disorganized phone book), list it in a more read

able format, or even match it to other files that

have been sorted the same way.

The Main Questions

First we must decide where will we do the actual

sorting. All of us have arranged things on a desk or

table. Our sort area is. therefore, the desk or table

that we used. In a computer system we have a

choice of using the memory within the machine

(internal) or our disk drive (external). There are

problems with both of these. Computer memory is

limited in size and this, in turn, will limit the number

of records that can be read in. The disk drive may

be able to hold more data, but the speed of the

device is snail-like when compared to memory. We

could use both: divide the file up into smaller

chunks which can be sorted in memory, store these

on disk as temporary files, and then merge all of

them together. This process is usually referred to

as "sub-listing" or "sort-merge."

The next question involves the type ofsort

logic (there are many ways of putting things in

order). The algorithm used here is called a bubble

sort. The file or list is examined two records at a

time. If the second has a lower sort key than the

first, the two will exchange places within the file.

Why then, you ask, is it called a bubble sort. Because

records appear to "bubble" upward in memory (I

didn't coin the phrase so don't blame me). Although

this is not a very exotic methodology, it does offer

several advantages. It requires no other memory

allocations for soiling and is fast if the file is not

too disorganized. It will also not disturb the relative

positioning of records that have equal sort keys.

There are numerous other types of sort algo

rithms. A selection sort would go through a list of

(n) items (n-1) times, pulling out the next lowest

record and adding it to the current end of a new

list. This would need double the memory, though.

A selection and exchange would perform a similar

function within the main sort area, selecting the

lowest element during each pass, moving it upward

in the list to be exchanged with the element occu

pying its new position . This method tends to upset

the existing relative positioning. Other types involve

binary tree searches and more complex algorithms.

Why Machine Language

The choice of language is, as stated above, rather

clear. Unless you have a lot of time to kill, your sort

must be in executable object code (machine lan

guage). When you're doing several hundred thou

sand (or million ?) character comparisons and

swaps, you don't have time to pull out a "BASIC

dictionary" for each line in the program (this, in

essence, is what the BASIC ctoes).

Here are some representative execution times,

based on some testing we did last winter. The

speeds are approximate and do not include disk

input/output time. The test file consisted of 200

records, each 75 characters in length. The sort key

occupied ten positions:

BASIC selection/exchange sort (in memory) —

8 minutes

BASIC bubble sort (in memory)- \2 minutes

BASIC selection sort (on disk) - 2 HOURS

plus (hit BREAK key)

Machine Language bubble (memory) - 3

seconds

The sort program was developed with flexi

bility in mind. It will sort fixed length records up

150 bytes in size. The sort key itself may be located

anywhere in the record and can be any length (up

to the size of the record). It will sort in either

ascending or descending order. The records them

selves must be comprised of ASCII (ATASCII)

characters. While in memory, they need not be

terminated by end-of-line ($9B) characters.
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T here have been occasional articles in the va rious 
pe rsonal compute r magazines concerning the 
so rting o f data fil es. Some of these have presellled 
so rt ro utines coded in BASIC that can be utili zed 
by ex isting programs. T he complex string hand ling 
required by the sort logic is not rea ll y suitable fo r 
BAS IC's rather slow execu tion speed. Clea rl y, any 
type o f repetiti ve string manipu lations (as per­
formed by sorting o r sea rching functions) would 
benefit from machine language code. I f you con­
tinue reading you will fin d o ut how much faste r it 
rea lly is. 

Befo re we get inlO the programs themselves , it 
would probably be bene fi cial to incl ude some bac k­
ground info rmation. T he verb so)'/ is defi ned: "to 
put in a certain place or ra nk accord ing lo kind, 
class or nature; to arrange according t.o characte r­
istics." This comes prelly close lo what we sometimes 
wa nt to do with the data we store in O Lir computers 
and fil es; pul it in some ki nd o f order . O nce we 
have arranged it we can search it qu icker (imagine 
a diso rganized phone book), list it in a more read­
able format, or even match it lo other fil es that 
have been so n ed the same way. 

The Main Questions 
First we must decide where will we do the aCllla l 
sorting. All o f us have arranged th ings on a desk or 
table. O ur so rt a rea is, therefore, the desk or table 
th at we used . In a C0l11pule r sys tem we have a 
choice of using the memory within the machine 
(illlerna l) or o ur di sk d ri ve (external). T here a re 
problems with both of these. Compute r memory is 
li mited in si ze and thi s, in turn , wi ll limit the number 
of records that can be read in . The disk dri ve may 
be able lo hold more data. but the speed o f the 
device is snail-like when compared to memor y. We 
could use both : di vide the fil e up illlo smaller 
chunks which can be sorted in memory, SlOre these 
on disk as tem porar y fil es, and then merge all of 
them lOgether. This process is usually referred to 
as "sub-listing" or "sort-Illerge." 

The nex t question involves the type o f so rt 
logic (there a re many ways of putting things in 

order). The algorithm used here is called a bllbb!e 
sort. T he fil e o r list is examined two records a t a 
time. I f the second has a lower sort key than the 
first, the two will exchange places with in the fil e. 
Wh y then, yo u ask, is it called a bubble sort. Because 
records appear to "bubble" upward in memory (I 
didn 't coin the phrase so don't blame me) . Although 
this is not a very exotic methodology, it does o fTe r 
several ad va lllages. It req uires no other memo ry 
alloca tio ns for so rting and is fast if the fil e is not 
lOo disorganized . It will also not disturb the relati ve 
positioning o f records that have equal sort keys. 

T here a re numero us other ty pes o f so rt a lgo­
rithms. A seleclion so rt would go through a list of 
(n) items (n- I) times , pull ing out the next lowest 
record and adding it lo the currelll end of a new 
list. T his would need double the memory, tho ugh. 
A seleclion and exchange would per fo rm a simi lar 
function within the mai n son area, selecting the 
lowest e lement during each pass, moving it upward 
in the list to be exchanged with the element occu­
pying its new position . T his method tends to upset 
the ex isting relati ve positioning. Othe r types involve 
binary tree searches and more complex algorithms. 

Why Machine Language 
The choice o f language is, as stated above, rather 
clea r. Unless yo u have a lot of time to kill , yo ur son 
must be in executable obj ect code (machi ne lan­
guage). When l'ou're doing se\'e ral hund red thou­
sand (o r million ?) chat'acter comparisons and 
swaps, you don't have time to pull o ut a "BAS IC 
dictionary" for each li ne in the program (th is, in 
essence, is what the BAS IC does). 

Here are SOlne representati ve execution lim es, 
based on some testing we d id last winter. T he 
speeds a re approximate and do not include di sk 
inpu tioutputtime. T he test fi le consisted o f 200 
reco rds, each 75 characters in length . T he SOI'l key 
occupied ten positions: 

BAS IC selectio n/exchange son (in memory)-
8 minutes 
BAS IC bubble son (in memo ry) - 12 minutes 
BAS IC selection son (on d isk) - 2 HO RS 
plus (hit BR EA K key) 
Machine Language bubble (memory) - 3 
seconds -

T he sort program was develo ped with fl exi­
bility in mind . It will son fi xed length records up 
150 bytes in size. T he sort key itself mal' be loca ted 
anywhere in the record and can be any length (up 
to the size ofLhe record ). It will son in eithe r 
asce nding or descending order. T he records them­
seI-'es must be comprised of ASC II (ATASC II ) 
cha racters. While in memor y, they need not be 
terminated by end-of-lin e ($9B) characte rs. 
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Adventures 1 Thru 12 each (T) 19 95

Siar Trek 3 5 (T) 19 95
Lunar Lander(T) 19 95

Gaiaclic Empire (T) 19 95

ATARI
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AVALON HILL
Conflict 2500 (T) 1500
EmpireottheOvermindlT) 30 00
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24.00
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1S.15
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31.95
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119 95

79.95

14.35
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23.95

23.95

26.35
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149 00

19.95

63.95

15.95

47.95

19 95

(C) ROM CARTRIDGE (D) DISKETTE (T) CASSETTE TAPE

REPRESENTING OVER 30 COMPANIES WITH 400 +

PROGRAMS AND HARDWARE.

Write for a FREE catalog to:

COMPUTER HOUSE
P.O. Box 369, Dspt. 10, Mammoth Lakes. CA 93546

(714) 934-6538

Terms FOR FAST DELIVERY, sand certlilsd checks mangy ardsrs o= Vln or MaiterCard numb*
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Basic./

BASIC A+

BASIC A^ will rate an A+ from any Atari user! Upward compatible

with Atari Basic, it adds statements and features that enhance the Atari

80O's real power, flexibility, and ease of use: Superior I/O features

for business and other applications. Additional file manipulation

commands. Significant help in program development and debug.

Structured programming aids. And MORE! A partial list of the en

hancements of BASIC A+ includes:

RPUT/RGET (record I/O) BPUT/BGET (binary I/O) ERASE

PRINT USING SET TAB INPUT1'..." DIR PROTECT RENAME

TRACE WHILE...ENDWHILE IF...ELSE...ENDIF

SUPERB PLAYER/MISSILE GRAPHICS

BASIC A+ requires a disk and 32K bytes of RAM. Since no cartridge is

used, BASIC A+ wili take advantage of all the RAM (48K bytes) in a

maximum Atari 800 system (recommended) $80

0S/A+

Completely compatibie wiih Atari's DOS (version 2), but with an

advanced, command-driven console processor. Simple. Flexible.

Powerful. With an easy-to-use BATCH capability. OS/A- INCLUDES

all the following utilities (and more):

EASMD (Editor/ASseMbler/Debug) is our upgraded all-in-one

assembly language development package for the 6502 micropro

cessor. The editor—with such features as FIND and REPLACE —

can even edit BASIC A+ programs. The assembler can include

multiple source files in a single assembly.

DUPDSK and FORMAT create master or slave disks. Make sector by

sector copies of any 0S/A+ disk.

COPY a simple, single tile copy utility.

All of this power is included in our OS/A-r package S80

For the utmost in capability and flexibility, our combination system

— BASIC A- and 0S/A+ — is available $150

SOFTWARE IN A CLASS BY ITSELF

AVAILABLE NOW THROUGH LOCAL DEALERS

Optimized Systems Software, Inc.

10379 Lansdale Ave., Cupertino, CA 95014.

(408) 446-3099
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DUPDSK and FORMAT create master or slave disks . Make sector by 
sector copies of any OS/A+ disk. 
COpy a simple. Single file copy utility. 
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The nominal limit of 150 characters is imposed

by a possible bug in ATARI's DOS II. The second

half of page five (memory addresses 0580-05FF

Hex, 1408-1535 Decimal) appears to be utilized as

an internal I/O buffer. When more than 128 bytes

are input, the excess winds up on page six. The

sort program also resides in the safe (?) user area

of page six (beginning at $0620 or 1568). There is
a physical law that states: two things cannot occupy

the same place at the same time. This also holds

true in computer memory. The program has been

pushed as far into page six as it can go (there is

data stored behind it).

Using The Sort

In order to use the sort, you must feed it certain

parameters. The record length must be POKEd

into location 205 (S00CD). The sort type (0-

Ascending, I-Descending) would be POKEd into

206 ($00CE). The starting and ending positions of

the sort key will also have to be POKEd into locations

203 ($()0CB) and 204 ($00CC). The program is
expecting to see the offset of the sort key. The

offset is the number of positions in front of that

byte. For example; the first position of a record has

a 0 offset, the second has an offset of 1, and the

100th has an offset of 99. The USeR function that

calls the sort will also pass the address of the string

containing the file and the record count. For those

who are a little unsure of what this is all about,

there are a few examples coming up.

Now that you have a routine that will sort your

data faster than you can say Rumplestilskin, how-

do you use it? Here are several suggestions. The

best method is to link through our sort/file loader

in Program 3. Your existing program that is pro

cessing the data file is probably much, much longer

than the short loader. The main advantage of

using a small program is that you wind up with

more free memory. And, since memory is our sort

area, the more that is free, the larger the file. If

you don't type the REMark statements, you'll have

even a larger sort area. The disk file must be fixed

length records terminated by end-of-linc charac

ters. Your existing processing program must con-

lain the POKEs mentioned above. It may look

something like this:

POKE 203,SKEYA-1:POKE204,SKEYB-1:POKE 205,

RECLEN:POKE 206,0 (For Ascending).

The call to the loader would be a RL'N "D:

SORTLOAD" (give the loader this file name when

you save it). The sort/file loader must have your

file name in the variable K$ and your program

name in P$. If your processing program handles

several files, you can also pass the file name by

using the following statements. First, your pro

gram :

FOR I = 0 TO 14:POKE 1776 + I,32:NEXT I

FOR I = 0 TO LEN(F$):POKE 1776 + I,ASC(F$(I,I)>-
NEXT I

Note: F$ is your file's name.

The sort/file loader will require the following lines
to be added:

= 0TOI4:F${I,I) = CHR$(PEEK(1776 + I)):
NEXT I

80 IF F$(I,2)<>"D:" THEN ? "ERROR":END

If your processing program or file is small,

you may do all of the above from within your pro

gram. Besides the same POKEs as above (you

wouldn't need the file name, of course), you will

need the following line added to your program:

IF RC> 1 THEN A = USR(1568,ADR(X$),RC)

(RC; is the number of records stored in the string

X$.) Substitute your names where applicable.

Program 4 is a sort/merge utility that uses the

same sort routine. This will give you the ability to

handle much larger files. With a 40 or 48K machine

you will be able to sort files that are 60,000 bytes

long (If the record length is 60 characters, that will

translate to 1.000 records). This particular version

divides the file into two manageable sub-files, sorts

each, and then merges them. Be careful with your

disk space: the temporary file will need room also.

If you have more than one drive, you can modify

the program lo split it three or more

ways and sort even more records. For example, put

the temporaries on drive 2 and the new file on

drive 3. Who said micros can't handle larger files?

Your Options

The sort/merge program is a stand-alone. By swap

ping the front end with the sort loader (Program

3), you can do a sort/merge from a call (RUN "D:

SORTMERG") in your existing software.

Now that you know how to feed the sort its

required parameters and call it, you must still get it

into memory. Once again, you have several options.

If you have the Assembler/Editor cartridge (or a

similar assembler), the source appears in Program

I. Please feel free to modify it if you so desire. If

you're limited to BASK). Program 2 will load the

machine language code when it is run. After doing

either of these, you should go directly to DOS

(DOS II only) and do a binary save (option K) with

the following parameters:

D1:AUTORUN.SYS,0620,069D

Saving the code as AUTORUN.SYS will enable the

program to auto-boot when you power up with the

disk (You must power up with that disk). Do not

append an INIT or RUN address to the file unless

you want the machine to lock up every time you

turn it on.
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The nominal limit of 150 characters is imposed 
by a possible bug in ATARI's DOS II. The second 
half of page five (memory addresses 0580-05FF 
Hex, 1408- 1535 Decimal) appears to be uti lized as 
an internal 110 buffer. When more than 128 bytes 
are input, the excess winds up on page six. The 
sort program also resides in the safe (?) use r area 
o f page six (beginn ing at $0620 or 1568). There is 
a physical law that states: two things cannot occupy 
the same place at the same time. This also holds 
true in compute r memory. T he p rogram has been 
pushed as far in to page six as it can go (there is 
data stored behind it). 

Using The Sort 
In order to use the sort, yo u must feed it ce rta in 
parameters. The record length must be POKEd 
into location 205 (SOOCD). The sort type (0-
Ascending, I-Descending) wou ld be POKEd into 
206 ($OOCE). The starting and end ing positions of 
the sort key will also ha ve to be POKEd into loca tio ns 
203 (SOOCB) and 204 (SOOCC). The program is 
expecting to see the offset of the sort key. T he 
o ffset is the number of pos itions in front of that 
byte . For example; the first position of a record has 
a 0 offset, the second has an o ffse t o f I. and the 
100th has an offset 01'99. The USe R fun ction that 
ca ll s the sort wi ll also pass the address of the string 
containing the fil e and the record count. For those 
who are a liLLie unsure of whallhis is all about, 
there are a few exa mples com ing Lip . 

~ow that you have a routine that will sort your 
data faster than you can say Rumplestilskin , how 
do you use it? Here are several suggestio ns . The 
best method is to li nk th roug h our so rtJfi le loader 
in Program 3. Your ex istin g prog rarnlhat is pro­
cessing the data file is probably much, much longer 
than the sho rt loader. The main advantage of 
using a sma ll program is thal you wind lip with 
more free memory. And. since memory is OLir son 
area, the more that is free, the la rge r the file. I I' 
yo u don't type the REMark statements, you' ll have 
even a larger so rt area. The disk fi le must be fixed 
length records terminated by end-of- line charac­
te rs. Your ex istin g processing program must con­
ta in the POK Es mentioned above. It may look 
something like this: 

POKE 203,SKEYA-1 :POKE 204,SKEYB- I:POKE 205, 
RECLEN:POKE 206,0 (for Ascending). 

The call to the loader wou ld be a RUN "0 : 
SORTLOAD" (give the loader this file name when 
VO LI save it). The sonJfile loader Blust have your 
fi le name in the variable F$ and your program 
name in P$. I I' your p rocessing program ha nd les 
several fil es, yo u can also pass the file name by 
using the following statements. First, your pro­
gram: 

FOR 1= 0 TO 14:POKE 1776 + 1,32:NEXT I 
FOR 1=0 TO LEN(F$):POKE 1776 + I,ASC(FS(I ,I» : 

NEXT I 

No te: F$ is your fil e's name. 

The sort/ fil e loader will require the following lines 
to be added: 

70 FOR 1= 0 TO 14:FS(I, I)= CHRS(PEEK(I 776+ I»: 
NEXT I 

80 IF F$(l,2) < )" 0:" THEN? "ERROR":ENO 

If your process ing program or fil e is sma ll , 
you may do all of the abo ve from within your pro­
gram . Bes ides the same POKEs as above (you 
wou ldn 't need the file name, of course). yo u will 
need the foll owing li ne added to yo ur prog ra m: 

IF RC> 1 T H EN A = USR(1568,ADR(XS),RC) 

(RC is the number of records stored in the string 
XS.) ubstilllte your names where applicab le. 

Program 4 is a sort/merge uti lity that uses the 
same son routine. This will give yo u the ability to 
hand le much la rge r fil es. With a 40 or ~8K machine 
you will be able to so rt fi les tha t are (iO.OOO bytes 
long (If the record length is 60 cha racters. that \\'ill 
translate to 1,000 records). Th is pa rticula r vc rsion 
di vides the fil e into t\\'o manageable sub-fil es. so rts 
each , and then merges them. Be care ful with your 
disk space: the temporary fi le wi ll need room also. 
If you have more lhan o ne drive. yo u can modify 
the program to split it three or more 
ways and son evell more record s. For exa mp le. PUI 
the temporaries o n dri ve 2 and the ne'" file on 
drive 3. Who sa id micros can't hand le larger files: 

Your Options 
The so rt/merge program is a stand-a lone. By s\\'ap­
ping the front end with the so rt loader (Program 
3), you can do a sort/merge from a ca ll (RU:\ " D: 
SORTMERC") in your ex isti ng software. 

i'\ow lhal you know how lO feed the so rt ils 
required parameters and ca ll it, you must st ill get it 
inlo memo ry. Once again, yo u have severa l o ptions. 
I f you have the Assembler/Editor ca rtridge (o r a 
sinli lar asseillbler), the source appears in Prog ram 
I . Please fee l free to modi fy it if yo u so desire. If 
yo u're li mited to BAS IC. Program 2 \\' ill ioad the 
machine language code "'hen il is rUIl. Al"lcr doing 
either of these. you shou ld go directly to DOS 
(DOS I I onl y) and do a binary sa,'e (option K) \\'ith 
lhe following paramele rs: 

D I :A UTORUN.SYS,0620,069D 

Saving the code as AUTORUN.SYS will enable the 
program to auto-boot when you power up WIth the 
d isk (You lilliS/ power up with that disk). DO IIU/ 

append an INIT or RUN address to the file un less 
you want the machine to lock up every time yo u 
turn Il on. 
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>— 45i Granite Ave. , Monrovia . California, zip- 91816 U.S.ft, —<
PRESENTS SOFTWARE FOR THE ^T^lFt I 0<Z>fZ>
and th» ± <£>K EXTENDED BAO I C
TR8-B0 COLOR COMPUTER

fj«j* Hit jure t/t«t cofl speciff ubich cotpattr yc-a are ordering for.
fill of tht guts btlo» htvt soavd tffects ind gnphics, tod retire jofstks.

m UK £HfH£l Its-it COLOfi

J-D Hi SftliOH MflSH- Oar best selling progrit'-— tli.95
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nums Mwimt-tmmu vmsiom--mvenun! tn.95

BOW TK ntHCH-Stir Urs situation! I Hffff. hp Ulltr— tii.fi

SUimiHt HHtntlO Hivigitor-l or 2 Pilfers $9.9t +.9Spih

nwn

bin-Sin wen

M£tf£Sr M0MAIS fltlt HI «.'.'■
Gnphics! 1 pltytr. Up seller!—

f Sripbic' 1 Pilfer-

■1/7,95 *.9ifth

■tli.95 +,9Spih

1R1P JO Will* SPtiCt

m /num. loidts in

/---OK,? mi USH!-—\ * \
,'.' inphics! MM1 scents. / Pliftr.

on iftS-SI COLOR

comm mmits ntmtm utiq* w*r om j-j »irt-trnt
objects ni vit» thtst iiigts froi in</ inglt(s) foa tisbi Hini progrns in
inchiti mthin tht piciiat! d Vifti po»triul pictiot! Hijor iifftrncts
bitnttn A1HHI mi COLOU COUP, versions. COLOR Cm. faquires hisik, Lirgt
lintiiJ iBcUitt Will listings!! Sisi version is rtcoittniti ind iviilible
for either HUR1 Sti or US-St COLOf COHWtft. Mi IS.H for DISK version.
ArAKI fl« version (SJt to 4U) stppliti on cissttte tt9.fi *il.5i plh
t&K tmnn ns-w colok comm assent vtrsion tu,9s *ti.u pu>

AIMl S«- > BMPXICS Him.' < lit tin. m frtfirni. PfJJflB 3-9 or IS
scents »itb s Jofstick, Stve thet to S1SK, Retrieve thtt and tht scents on
scrten in tnj inphics Hit! 'Hit?' option incJaoVd. Cotplttt ficiio* of 5
trogrits, disk vtrsion is rtcantndti did iS.ii), Pouerfal tnd ntll docit-
ttntti! iith listings. fl?A*I Sit onj^. On Cllffffl «».« +H.M pfi

fiT HEST COAST COMPUTER FAIRE- Booth * 3324

PAYROLL SOFTWARE

ATARI THE ATARI 800"

The MILES PAYROLL SYSTEM* is the first o! a series ot business soltwate lor the

Atari 800*. Atari' graphics and sound have been greatly utilized and a detailed and

comprehensive manual leads the user step by step enabling a person with little ex

perience lo easily operate the entire software package.

•Randon access tile organization lor fast updating of individual records

•Allows weekly, biweekly, semi-monthly, monthly, quarterly, semi-annual, or misc.

payroll periods

•Calculates and prints payroll checks automatically

•Monthly, quarterly, and yearly cumulative totals maintained for each employee

•User-defined workman's compensation classifications

• Complete reporting, including w-2 at end ol year

•User-defined earnings and deductions at end ol year

•Automatic data error detection

•Packaged in a handsome three ring binder with diskettes and manual

To order, or for more information:

MILES COMPUTING
#

8941 Owensmouth Ave »202

TM Canoga Park. CA 91304

(213) 700-1166

Special introductory price $179 95 Requires 32K and two Alan" 810 disc drives Payment in

US lunds required wild order Add S3 00 sriirjping/handling California residents add 6% sales

lai Dealer inquiries welcome

•Alan and Atari BOO are irademarks ol Atari Inc

=Miles Compuiing and Miles Payroll Sysiern are trademarks Ol Miles Compuiing Canoga

Park. Calilorma Not affiliated with Atari. Inc

RAM
For ATARI

48K RAM BOARD FOR THE 400

• Increases memory capacity

• Reduces power consumption

• Reduces heat

48K Board kooi $299

32K Board isooi $150

Intec

Peripherals
Corp

3389 Del. Rosa Avenue

San Bernardino, CA 92404

(714)864-5269

ATARI, 400, 800 are Trademarks of ATARI, Inc.

COMPUTER
Calligraphy?

Well, not really! But with FONTEDIT you can design your own

character sets for the ATARI. You can create special graphic sym

bols (or use in games, or even make a Russian alphabet. After you

design a new set of characters, save them on disk or tape for later

use. We provide a subroutine that you can use in your own prog

rams to load a custom character set.

FONTEDIT is very easy to use: you use a joystick to design a

large copy of the new character as you individually control whether

each of the 64 dots that make-up a character are on or off. A menu

of FONTEDIT commands on the screen shows you how to control

this powerful yet simple-to-use character editor. The 56-page

User's Guide provides clear, easy-to-understand instructions for

FONTEDIT- There is also a detailed, line-by-line description that

explains exactly how FONTEDIT works.

In addition to the FONTEDIT program, our IRIDIS #2 package

includes three custom character sets, a routine to load the cstom

characters for use in your own programs, and a program that

shows the use of custom-designed graphic characters. IRIDIS # 2

is an exceptional value: only $17.95 for the cassette, (requires

16K) or S20.95 for disk (requires 24K). California residents add 6%

tax. VISA and MASTERCARD welcome.

Goleta' CA 93116
805-663 -1585

ATARI is a registered irademarn ot Atari. Inc

> SEBREE"S COMPUTING < 
)--- 456 8r.nih Avt. ,lIonrovill C.hfornh . up- 91'16 U.S.A. ---( 
PRESENTS SOFTWARE FOR THE ATAR I SIZ'IZ' 
and the 16K EXTENDED BASIC 
TRS-BIZ' COLOR COMPUTER 

nun "it Ifn tltlt ,oa sp,df, .hje" co,pd" ,0' .ft ord,riD9 lor. 
MI of til, gllrs brIo. II." soull ,fflCts ud t,.,hies, '11; "feir, jorfUS. 

jiiiTiir-------------------------------iii-iiiiiiii-m:ji-coioi-coiiuiii 
leD REt UION DOIFlU'- Oa, but SfJJi!l9 'r09,. •. '------------H6.'5 ~. 9 5,th 

UTrLlM& UNKS--For 2 ,1I"n, IDoth" top 1111",'·- ------_· ··"." ;.""" 
lums RIVEIIORHIIRIIE' VEISIOI .' --Rd"'Cort ' ----- -- --- -----Hl.'l "'llih 

Ion TIE T'EtlCI·St., ."s siulltioll! I PlI",. 10p $,IJIf---116.95 ;.",'11 
SUIURIIE IIIEFIELB l"jl.tOf-1 or 2 III''''------ ------------''.'l "'l,lh 

-- -- -- --. -- --. -.- -. -. ---IEIES1 IROUIIS RRE IHOI.'.' -- -- -- -- -- .. ---- --- -- -- -
F(1611 SlWUU10l! 6,.phies! 1 ,11,,,. lop 1'11" !-- -- -- -- ----1/7.95 ;.95,&11 

R/R-SER IRlCN COIIRIlER.' '''Ihie' 111I'".----------------·-1I6.'l "'l,lh 

.----.------- --. / C /----m VERY IES1.'.' ---- 1 l.. 1-- --- ----------­
TR IP 10 JUPJ1ER. S'~CE UlJlMTU'£.I ,' Sr.,hies.' ~flllr tettltS, I PlI,,, . bqlirts 
m 11411. L"dlt i, IIO-h.l", on 115-11 COL OI 'OIlUIER. -- --I18.1l "'l,lh 

J-DUEHSI 0N4L C ~MPU1ER UAPNUS PACU6£.1 ,',' Drsigll ,0., 0111 J-B .ir,-Iru, 
obi,cts lId yi " thts, ;ug,s fro. In, ' lJgl , l s) ,0' .ish! M.D, progrus Ir. 
iDclld,d IHhiD til, flChS'" A UU' ,u,rIrlJ ,.chg,,' W.ior diff,rtlCts 
6th"D A1ARJ lid CO OR t JP. y.rsiolls. COLOR tOW,. R.qDir.s Jo,sU. llrj' 
u llul iDcJDd,d MII111 JjStiDgS! ,' Jist Y, rs i olJ i s rtcOJl,od,d .Id ,y,;1tb , 
(or .ith" RWI III or IIS-/I COLOR COIlU IER. Rdd lUI (or 01 51 ,,,,ion . 
AlAiI '" nnion (U to 4UJ sappIi,d on clSs,tt,-- ------ '1t.95 H1.5' p.h 
III EIlEHDEI 115-81 COLOR 'OIlUIEI ",,,th "";,,----·-- 121.95 +ll.lI /" 

AlAR I '"- ) UAPMUS £BITaR ,' ( 16K li n. 411 Prtltrr,d. BUil' 2-1 or J'B 
SCUts litll • Jo, stict, S.n til,. to DISK, R,tr J,n tit" .lId , it sCtn,s OD 
SCrttD ill .n, 'rtpllics Jod,,' ' I liP' o,tin ll1clld,l. Co.pltt, '''hI' 01 S 
,rogruf. Disk ~'nioll is rrco.JtDd,d (.dd '5.'''. Po.,rld . lId .,1 docll­
Itnttd,' 'iU Jistillgs. AlARI '" 011,. On clSs,ttt-- ---- -- I1' .95 H1.5' pili 

RT NEST CORST CONPUTER FRIRE- Booth _ 1324 

RAM 
For AlARI 

48K RAM BOARD FOR THE 400 
• I ncreases memory capacity 
• Reduces power consumption 
• Reduces heat 

48K Board (400) 

32K Board (800) 

$299 
$150 

INTEC 

PERIPHERALS 
CORP 

3389 Del. Rosa Avenue 
San Bernardino, CA 92404 

(714) 864-5269 
ATAAI . 400 , 800 are Trademarks of ATAAI . In c. 

)Il PAYROLLF~~FTWARE 
ATARI: THE ATARI 800· 

The MILES PAYROLL SYSTEM ' is Ihe lirsl 01 a series 01 business soltware lor Ihe 
Alari 800· . Alar; ' graphics and sound have been greally ulilized and a deta iled and 
comprehens ive manual leads Ihe user step by step enabling a person with little ex­
perience to easily operate the entire sottware package. 

-R andon access liIe organization lor last updating 01 individual records 
-Allows weekly. biweekly. semi-monthly. monthly. quarlerly. semi-annual. or misc. 

payroll periods 
-C alculates and prints payroll checks aulomatically 
-Monthly. quarter IV. and yearly cumulative Iota Is mainlained for each employee 
-U ser-delined workman' s compensation ctassifications 
- Complete reporting . including W-2 al end 01 yeal 
-U ser· defined earnings and deduclions al end 01 year 
- Automallc dala error delection 
-Packaged in a handsome Ihree ring binder wilh diskelles and manLlal 

To order . or for more IAlormation : 

MilesF ~.I,~~m~IhE~,~PUlING # I.) 1M Canoga Park . CA 91304 
1213) 700 · 11 66 

SpeClallnlrod uClory puce 5179 9S Requues 3211. and Iwa Alau' 810 diSC drIVes Pavmenl ln 
U S Iunds reQllued Wllh order Add 53 00 shipping/handling Cllilornll res ldenls add 6% salelo 
Iii ' Dealer InQlliffes welcome 

' Aliff anc! Alaff 800 art Irl(!erNfks 01 AlII' . Inc 
_M,les Compu1Uig Ind Mllu Plyron Syslem are Irademar ks 01 M~es Compuhng. Canogl 
Pa,k CilhlOrMia HDI alhhlltll Wllh AlIn. Inc 

~[]r:1PlJT~R 
Calligraphy 1 

Well . not really! But with FONTEDIT you can design your own 
character sels for the ATARI. You can create special graphic sym­
bols for use in games. or even make a Russian alphabet. Aher you 
design a new set of charaders . save them on disk or tape for later 
use. We provide a subroutine that you can use in your own prog­
rams to load a custom character set. 

FONTEDIT is very easy to use: you use a joystick to design a 
large copy of the new character as you individually control whether 
each of the 64 dots thai make-up a character are on or off. A menu 
01 FONTEDIT commands on the screen shows you how to control 
this powerful yet simple-to-use character editor. The 56-page 
User's Guide provides clear. easy-to-understand instructions for 
FONTEDIT. There is also a detailed. line-by-line description that 
explains exactly how FONT EDIT works. 

In addition 10 the FONTEDIT program. our IRIDIS # 2 package 
includes three custom character sets, a routine to load the cstom 
characters for use in your own programs. and a program that 
shows the use of custom-designed graphic charaders. IRIDIS # 2 
is an exceptional value: only 517.95 for the cassette. (requires 
16K) or 520.95 for disk (requires 24K). California residents add 6% 
tax . VISA and MASTERCARD welcome. 

THECODE 
WORKS 

Box 550 
Gole.a. CA 9311 6 
805-683- ' 585 

ATARI 'S a registeted trademark 01 Alan. Inc 
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Program 1.

:• RON MARCUSE, FREEHOLD NJ 11/29/81

; CALLED FROM BASIC WITH=

.; ft=USR(1568,ADR(X$),RC)

'; NQTE = X$ IS THE STRING THAT CONTAINS
TrC FILE

* RC IS THE NUMBER OF RECORDS
.■

; 1\£ FOLLOWING ARE POKED BY BASIC PROG
RAM;

SS - BEGINNING OF SORT KEY (DECIM
AL- 2S3)

■ SE - Effi OF SORT KEY (DECIMAL - 2
64 )

; RL - RECORD LENGTH (DECIMAL - 265

.■_ TYPE - ASCENDING (0) OR DESCEND I

■ (DECIMAL - 266)

; TV€ ROUTINE WILL LOOP THOUGH "FILE" S

HAPPING UNSORTED

; ADJOINING rEMBERS UNTIL THE "SUSP FLAG

11 HAS NOT BEEN SET

: IN A GIUEN PASS. THE ZERO PAGE ADDRESS

ES "FST:! AND "SEC11

.: POINT AT TrE IrCIUIDUAL AMBERS BEING

COMPARED. THt Y
; REGISTER IS USED AS AN INDEX POINTER F

OR TESTING OR

.; MOUING BYTES WITHIN THE TWO RECORDS.

FST
$

SEC
j!

BASE

C"C"

_;

SE

RI

SWAP

RC

CNTH

}

TYPE

$= $0626 5TRKT AT

MEMBER n ADDRESS (LSB.

$04

MEMBER (n+l) ADDRESS (

$06

BASE ADDRESS OF LIST (

$08

FIRST POSITION OF SORT

$CB

LAST POSITION OF SORT

$CC

$CD ELEMENT

$0A SIW SHI

NUMBER OF ELEfCNTS (LS

$06
RECORD COUNTER (MSB, >

$CF

h'AGE 6

MSB)

LSB, MSB)

LSB,MSB)

KEY

KEY

LENGTH

TCH

BiMSB)

! REG IS LSB)

SORT TYPE. 0-A3C 1-DES

$CE

CONT

Pup #

F1A

PLA
STA

PLA

STA

F1A

STA

PLA
STA

START

LDA

STA

STA

SET X

LDX

OF ARGUT1 -ITS FROM STACK

BASE+1

BASE

RC+1

RC

SET BASE ADDRESS

SET ELEMENT COUNT

EACH PASS THROUGH FILE
8*08

SWAP

CNTH

SET SWAP TO 0

SET HIGH COUNT TO 2
REGISTER TO 1 (LOW COUNT":<
#$01

SET POINTER *
LDA

STA

LDA

STA

CLC

LDA

STA

ADC
STA

LDA

STR

ADC

STA

BASE
SEC

BASE+1
SEC+1

SEC

FST

RL

SEC

SEC+1

FST+1

#$00

SEC+1

:n) TO BASE

RESET POINTERS-

(n) to (n+l)

Cn+i) to (n+2)

ASCII STRING COMPARISON
LDY SS

ASCENDING OR DESCENDING?
LDA TYPE

BEQ ASC SORT IS ASCENDING
LDfi (SEO/V TYPE = DESCENDING

COMPARE ADJOINING MEMBERS
CMP (FST),Y

BCC BACK (

BEQ

BCS

Cn
FLIP

Kn+1) TRY AGAIN

(nX(n+l)

ASC

i

LDA (SEC)/f TYPE = ASCENDING

COMPARE ADJOINING MEMBERS
CMP CFSTM

BCC FLIP (n)Xn+D

BEQ IMCR CnXn+i) TRY AGAIN

BCS BACK (nX(n+l)

INCR w
CPY

EEQ

ECS

SE
COMP

BACK

ADD

BB

NO

YES.

i

OF

TO POINTER

SORT KEY?

EXT ELEMENT

148 

Program I. 

ROt1 nAF~CUSL FREEHOLD rU 11 '29/ 81 

CALLED FRot1 BASIC ~l1TH ' 

A=U:;R( 1568 ., ADF~( X$;', F.f ;' 

; tmE ' :~$ IS Tf£ STRH1G THAT CONTAIN:, 
Tf£ FILE 

RC I S THE t·1Ut·1BER OF FHOPD::; 
, 
; THE FOLLOIm~~ ARE F'OKED 8'1' 8AS I C PROG 
1\'At-l ' 

~s - BEGIHN!t4G OF SORT KEY (OCCHl 
AL - ~'O3) 
; SE - EfID OF SORT KEY (DEC HlAL - 2 
(4 ) 

~ - RECORD LENGTH ( DEC It1AL - 205 
) 

.' TiPE - A::;CEND me (0;' OF~ OE:3CENO! 
t~~ (1) 

( [£C H1AL - ~'(16 ) 

.; Tf£ P,jUT It1E ~'lILL LOOP THROUGH "FILE" S 
~¥iF'P H1G Uti::;;:iF.:TED 
; f:lJ.JO ltHtlG t'1H1BEF~S um I L THE "::;~IAP FLAG 
" fW3 t·m 8EEt'1 SET 
; IH A G I 1,)81 PA::S . THE ZEF:O F'AGE A[''OPE% 
E::: I1FST B AND IISEC H 

; F"j I m AT THE ltD!!) !DUAL tHiE:EF5 8E I r1G 
m·lPAF.:ELI. TH"E Y 
; I\'EG E ;TEF.: IS U:3ED A:; At·1 It.[;Ei': POItITER F 
OR TEST I t1G OF: 

t-10I) IHG 8\'TE::; HITHIN THE n[1 PECOF.:O::;. 

*= $0620 STAF:T AT PAGE 6 
, t1H1E:EF~ n AODF~ESS ( LS8 , tt;8 ) 
F::;T = $04 
.. t1J1E:EF: .:: tit 1) ADORES ( L:38, tt:;8 ) 
::H: = $D6 
.; E~6E ADOF.:E% OF Ll ST (LSE: ., tt;8 ;. 
E:A::;E = $08 
, FIR3T POSIT Iot·1 OF ::;CtF~T KE\' 
::S = $(:8 
, LA:3T POS IT!t}H OF SOH KE'o' 
SE = $CC 
~i = $CD ELEt'1Et·n LEHGTH 
SflAP = $DA Sl,lAP ::m T CH 
, IU1BEF~ OF ELEt'1EHTS (LS8, I"1SB) 
RC = $[(1 
; RECORD coutnER <t1SB, X REG I::; LS8) 
CHTH = $CF 
; SffiT TYPE , B-A-3C 1-DES 
TYF'E = $CE 

COMPUTEI 

; 

tv1orch. 1Q82.lssue 22 

POP 11 OF Al\l~Ut"1EtHS FRot'l STACK 
PlA 
PlA 
STA Bi6E + 1 SET E:liSE ADDFE% 
F1...A 
STA Bi6E 
F1...A 
STA RC+1 
PlA 
STA RC 

SET ELEtlEHT crum 

START EACH PA% TH\'OUGH FILE 
BEG I Ii LOA 11"$00 

; 

STA SWiP SET St,lAP TO 0 
STA CHTH SET HIGH C(UIT TO (1 

SET :~ REG I STEF.: TO 1 (LOfl COUtn) 
LO:~ #$(11 

SET POWTER (n) TO OOSE 
LOA BASE 
STA SEC 
LOA BA~;E+l 
STA SEC+! 

roIT elC 
LOA SEC RE::;[T F'OUHEFS-
STA FST ( n) t.o ( n+l ) 
f:lJC RL 
STA SEC ( n+1) to (n+2 ) 
LOA SEC+1 
STA FST +1 
f:i)C #$(10 
STA SEC+l 

A:3CII STRHL Cmf'ARISOH 
LOY SS 

; A'3CEHOI HG OF: OE:3CEt·10 H1G? 
COt'f' LOA TYF'E 

, 

EfQ ASC SORT IS ASCEHOm~ 
LOA (SEC ), 'I TYPE = [£SCEHDm~ 

COMPARE ADJO HmL ~1Et1BER'; 
ctf' (FST), Y 
OCC BACK (n » (n+l ) 
BEQ nCR (n)=( n+1) w ·! 
OCS FLIP (n)« n+l ) 

ASC LOA ( SEc),'f TYF'E = A:3CEHD lHG 

; 

Cot1PARE AOJO I Ii HL tlEt1BER:3 
ctf' (FST) , 'r' 
OCC FLIP (n »( n+l) 
BEQ un: (n )=( n+l) TRY fLAIH 
OCS BACK (n)<C n+!) 

II-CR UN i:[() 1 TO POIHTER 
00 OF SORT KEY " 
m 

CF'Y SE 
BEQ COtlP 
OCS BACK YES, t1[>(T ELH18IT 
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ECC COMP NO

SWAP ELEMENTS Cn),(n+D

FLIP LDA #$01
STA SWAP SET SHAP SWITCH ON

LDY RL LOAD LENGTH

MOUE DEY SET DISPLACEMENT

LDA (SEC)/.' EXCHANGE BYTES

PHA
LDA CFST),V

STA (SEC>,Y

PLA
STA CFST)iV
CPY #*00 MORE BYTES TO SWAP?

BNE MGUE YES

'} INCREMENT RECORD COUNTER
BACK IHX

Lrr, Ffyy LrtLK. rUK sc-j-j

ENE TEST

IMC CHTH

TEST CPH RC

BNE CQNT

LDA RC+1

OF CNTH

B*£ CONT

LDA SWAP

Of #$00

BEGIN

ADD 1 TO HIGH COUNT

EW) OF FILE?

NO
CrECK HIGH EOF

NOT END OF FILE

TEST FOR END OF SORT

ANY SWAPS?

YES, START OUER

MO, RETURN TO CALLING PROGRAM

RTS
.END

Program 2.

180 FOR I

EXT I

1568 DATA

1574 DATA

1580 DATA

1586 DATA
1592 DATA

1598 DATA

1604 DATA

1610 DATA

1616 DATA

1622 DATA

1628 DhTA

1634 DATA

1640 DATA

164b DATA

1652 DATA

1658 DATA
1664 DATA

1670 DATA

1676 DATA

=1568 TO 1693:READ ft'POKE LA'N

184,104,133/217,104,133

216,104,133,209,134,133

208,169,0,133.218,133
207,162,1,165,216,133

214,165,217,133,215,24

165,214,133,212,101,205

133,214,165,215,133,213

185,0,133,215,164,203

165,206,240,10,177,214

209,212,144,44,240,12

176,19,177,214,209,212

144,13,240,2,176,36

260j196,204,246,227,176

23,144,223,169,1,133

218,164,205,136,177,214

72,177,212,145,214,194

145,212,192,9,203,241

232,224,8,288,2,230

267,22S, 263,208,172,165

1682 DATA 209,197,267,208,166,165

1688 DATA 218,281,8,208,144,%

Program 3.

1@ REM SORT LOAD PROGRAM LYNN MARCUSE }

1/27/81

11 REM

12 REM CALLING PROGRAM MUST'

13 F£M

14 REM t POKE RECORD LENGTH INTO LOCATI

OH 2@5
15 REM t POKE BEGINNING OF SORT KEY INT

0 LOC 203

16 REM t POKE EH3 OF SORT KEY INTO LOCA

TION ^4
17 REM t POKE TYPE ^ASCENDIHb - 0 OR DE

SCENDING - 1) INTO LOC 266

18 RBI
19 REM THIS PROGRAM WILL LOAD FILE INTO

rBIORY AHp CALL NACH1NE

26 KtM U^IGUAUE ROUTIHE. !4rEH COMPLlilhD.

YOUR PROGRAH MAY BE
21 REM RE-ChLLED BY EQUATING P* lO YOUR

PROGRAM NAME.
22 REM
50 Din K£FRcC3>-b0y>,R$Ci3y>,rSC15>;P$C

15;-,I$(i)

58 REM

59 REM REPLACt X'S WITH YOUR FILL & PROG

RAh N0MES

60 P^nXXXXXXn'F*="XXXJW

39 REM GET RECORD LENGTH

199 REM OPEN FILE AND INPUT RECORDS

110 ? " LOADING ";F$:TRrF 60y:OPEM #2,4,

0,F*:L=1
120 TRAP 148"INPUT #2*R$;TRAP 4S9yy
138 ^(L.L-^P-iVRf^^L-f-R-GOTO 120

140 CLOSE #2:L=L-1:N=L/R:? " RECORDS LOA

DED= ";N
149 REM CALL MAiJHINE LANGUAGE SORT ROUTI

156 IF N>i THEM ? D BEGIN SORT11 =A=USR< 15

160 RET=17w = ? lf COMF'LETED SAUING ";F$
169 REM ERASE OLD FILE AND SAUE_NEW ONE

170 TRAP b90:XIO 36,#2,a,8,F$^Oh'hN 82;8,

6,F$

188 FOR 1=1 TO L STEP R;R*=X$<LI+R-l):?

#2jR$.-NEXT I

190 CLOSt #2:XI0 35,#2,9,6,F$

199 REM RETURN TO YOUR PROGRAM ?

290 RET=2®aRAP 688; IF P*(3.4K>"XX" TH

EN ? u LOADING ";P*'RUN P$
210 Effi

660 ? ll ERROR - "iPEEK<195): CLOSE #2

610 ? u PRESS RETURN TO CONTINUE'1.; 'INPUT
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E(;C COt1P 

; SI~P RH1ENTS ( n),( n+ 1 ) 
FLIP LOA 11$01 

5TA SI~P SET SIo~' S1HTCH ON 
LOY RL LOAD Lm~TH 

; 

rulE [£Y 
LOA 
PHA 
LOA 
STA 
PLA 
STA 
CPo.,' 
Ei'lE 

SET OI SPLACEt"1EtIT 
( SEC), ',' E>(Cl-'Ht1GE BYTES 

( FST),\' 
(SEC ), \' 

( FST),\' 
H00 trJPE BYTES TO Sl,iiF'" 
Ii)UE ','ES 

; m:REt·1EtlT FICORO COllIHER 
BACK m~ 

CPX 11$00 Cf£CK FOR >~'55 
Et·E TEST 
m: QITH ADO 1 TO HIGH COlkIT 

; 
TEST CP>( RC Ef£J OF FILE? 

st·E com i'[) 
LOA RC+l CHECK HIGH EOF 
Ct'f' OOH 
81£ COHT fm 810 OF FI LE 
LOA SIo~P TEST FOR Ef£J OF SOF~T 
ctP 11$00 ANi S~)':jPS? 
Ei'E BEGHl YES , START OVER 

i'[), RETURN TO CALLI~~~ PF~OGRAtl 
RTS 
. END 

Program 2. 

100 FOR 1=1568 TO 1693'PEAD A' F'OKE LA'fl 
EXT I 
1568 OOTA 104,104,133,217,104,133 
1574 OOTA 216,104,133,209, 104, 133 
1580 OOTA 200,169,0 , 133,218,13."3 
1586 DATA ~'07 , 162, 1, 16.5,216,133 
1592 DATA 214 , 165,217,133,215,24 
1598 OOTA 165,2!4, 133,212 , 101,~'05 
1604 OOTA 133, 214,165,215,133,213 
1610 OOTA 105 .. 0, 133,215,164, :<''0.3 
1616 OOTA 165, :<''06, 240, HU77, 214 
1622 DATA 209, 212 , 144,44,240 , 12 
16-?8 DATA 176,19,177, 214, :<''09 , 212 
1634 DATA 144, 13,240 ,2, 176,30 
1640 DATA 200,196,204, 240, 227 , 176 
1646 OOTA 23,144,223,1 69,1,133 
1652 DATA 218, 164,205,136,177, 214 
1658 DATA 72,177,212,145,214, 104 
1664 DATA 145,212 , 192,0,~a,241 
1670 DATA 232,224,O,208,2,230 
1676 DATA 2e7 , 22B,20B,:<''08,172, 165 

COMPUTlI 

1682 DATA 209,197, 2e7, ~'08 , 166, 165 
1688 DATA 218,201 , 0,~~)8,144,96 

Program 3. 

10 REt·l ~;o~n L1}::j[; PROGRAt·l LYHH r·1ARCIj:::E ~ 
1/ 27 .... ·81 
11 REtl 
12 RHl CALLIt·~~ PROGRAt-1 t'lU~; T' 
13 REM 
14 RHl :,): POKE F~EC:OF.:[I LEt'1'~TH !tHO LOCA TI 
C~i ::''05 
15 F.'fll t F'Of<E E;£G I Hr·mlG OF ::;OF~T KEY HIT 
o LOC: 203 
16 FH1 ;1. POKE EtlO OF ::;ORT KE\' HITO LOCA 
TIOH ::''04 
17 FHl :,~ POKE T'r'F'E ,.. A::fEtlD Hie - 0 OF.: DE 
SCEtlO HiG - 1) ItITO LOC 21)6 
18 Ffll 
19 RHl THIS Pi;fiGF~Ail l·l!LL. l.OAD FILE uno 
tfJ10RY Ai·iO CALl. t'1ACH I HE 
21) REt'l L.(:t·lGUAGE F.:OUT it~E . l·jHEt·; OX1F'LETED, 
'iOU~~ PF,:OG~~Af·1 t·1A'y' BE 

21 FHl RE- CALLED BY EOUATItiG P$ TO \'OUF~ 
PROGF.:At'l tiAt'lE . 
22 REJl 
50 DIt1 :WFF:EUJ)- 6QO ),f;.'$( 13(, ), F$( 15 ), F'$( 
15 )" Ii( 1 ) 
58 REtl 
59 FBi REPLACE >':' ::; i·j ITH ,/OUF: FILE ~~ PROG 
RAf'l t·1f;tlE:3 

99 REJl GET PEC:OPD LH1GTH 
101::1 PET=HX1' F,'=F'EEf((20S ::' 
1139 REtl OFHl FiLE At·[J H1PiJT F:ECO~~D~; 
11£1 ? II LOAD IHG Il; F$ :TRAP 6e~1 OPEt·~ #2 .. 4, 
B., F$ , L=1 
E'0 m:,p 140' HjPUT #2., F.:$ ' WAF' 40C1~X1 
130 ;,;t~ L ., L+F~-l )=F:$ 'L.=L+F~' GOTO 1213 
1413 CLOSE #2 ' L=L-l 't'Ft/P' ? " F:ECOF~OS LOA 
OED= ";N 
149 F.:Hl CALL t1ACH HlE LAflGlIAGE ::;ClPT mUTI 
toE 
1513 IF fiji THEtl; " BEGHl ~;ORT " ' A=IJ:3F.:( 15 
68, ADR( >($ ), H) 
16f1 RET = 170 , ; "Cot1F'LETED SAl) H1G " ; F $ 
169 FB1 E~"'::6E OLD FILE Af[J SAUE HElol OHE 
1713 T~'AP 600 ,;'no 36, #2,0, 1) .F$OFHl #2,8 .. 
13,F$ 
180 FOR 1=1 TO L STEP R ' R$=:~$(j,I+F:-1) , ? 
#2 ; F:$ ' t'lE:~T I 

190 CW3E #2,;,·ao 35 ., #2 , 0, 0, F$ 
19'3 REti PETLIRH TO YOUR PF:OGRAtl ? 
~'OO RET =:<.'00 ' TF.'AP 600 ' IF P$( 3, 4 )0" >,Ati" TH 
EN ? U LOAD It1G " ; F'$ 'RUH P$ 
21€1 END 
600 ? " EF:F:OR - "; PEEK( 195)' CLOSE #2 
6113 ? U PRE% F.'ETURN TO COtHIt1UE"; ' HlPUT 
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I$-*GOTO RET

Program 4.

18 REM SORT MERGE PROGRAM RON MARCUSE 1

2/81/Si

11 REM

12 REM THIS PROGRAPI WILL LOrD FILE INTO
MEMORY AND CALL MACHINE

13 REM LANGUAGE ROUTINE. IF FILE IS TOO

LARGE, THE SORTED DATA

14 REM WILL BE SAUED AS "D'TEMP" AND EftL

AHCE OF FILE WILL BE

15 REM READ AND SORTED. WHEN THIS STEP I

S FINISHED, THE TEMPORARY

16 REM FILE HILL BE MERGED WITH Th£ SOP:

TED DATA IN MEMORY.

17 REM

29 GRAPHICS Q:DIM F$(15>:? >? ,nSORT/tER

GE UTILITY11: POKE 82,1

39 ? :? "ENTER:":? =? "FILENAME CD'-name.

ext) ";:INPUT H

49 ? "RECORD LENGTH VTRAP 40= INPUT R=T

RAP Q3=IF R<2 OR R>150 THEN 46

58 ? "SORT KEY (1st,2nd) ".-TRAP 58=IHPU

T SS,SE:TRAP 03

55 IF SS>=SE OR SS<U OR SE>R THEN 56

60 ? "ASCENDING - 0 OR DESCENDING - 1 "
.-TRAP 68:INPUT j-.TRAP Q3

65 IF T<6 OR T>1 THEN 69

70 POKE 205,R = F'OKE 203,SS-1 :POKE 204.SE-
1*POKE 206,T

f

90 Q1=210: Q2=600 ■ 03=48090: D$=" D; TEMF:i
10S ? "LOADING ";F$*TRflP Q2^0PEN #2,4,0;

120 L=l = ? "PASS 1 - I!;--QJSUB 500 = IF M=0

THEN 160

140 ? -UNITING njD$=OreN #3,8,8,D*=G0affi
560

150 ? "PASS 2 - ";:L=1m:0SU6 5m
160 CLOSE #2=? "DELETING ";F$

170 TRAP Q2=KI0 3&£3*0,0,F$:OPEN #3,8 = 0
,F$

180 ? "WRITIMG "iF*:IF M=S THEN GOSUB 56
0:GOTO 400

206 TRAP Q2=0PEN #2,4,y,D$--J=1:A=1=B=1 =A
E=1=BE=1

210 IF h=1 THEN TRAP 330=OTUT #2,R*=T^

P 03

22S IF B=l THEN TRAP 340 = T$=K*(X J+R-l V
sKH-R ^TRAP Q3

238 IF AE=8 AND BE=0 THEN 330
246 IF AE=1 AND BE=0 ThEN 300

ATTENTION ATARI OWNERS

32K MEMORY BOARD FOR ATARI SI29.00

Atari 800 with 16K Memory $679.00

Atari 800 with 48K Memory $789.00

Atari 810 Disk Drive $449.00

146 PRO FOOTBALL FOR ATARI WITH 16K Cassette $9.95
Disk $13.95

20% Discount on All Atari Software

COMPUTER COUNTRY
909 North Main Street

Randolph, MA 02368

(617)961-3285

Cash...Money Order...COD...Certified Check

150 

Program 4. 

Hl REM S\l!T ~6:GE F'1'1JGRAt'1 I\'ON t1ARW;E 1 
2/~1l/81 
11 F:Et1 
12 REM THIS ffiOGRAt1 WLL LOAD FILE ItHO 
t1Et-1OF:V AND Cfi..L t1ACH HE 
13 RHl LAt~~UAGE ROUTItlE. IF FILE IS TOO 
LARGE, THE :;ORTED DATA 
14 REt1 ~·HLL BE SAl.JED AS "D'TEMP" f4-ID E:AL 
It[;E OF FILE .HLL b£ 
15 REt'l READ flD SORTED . ~·lHEtl THI~; STEP I 
S FHUSHEO .. THE TEl'1PORAJ;: ... · 
16 RHl FILE ~·llLL tf tH:GED WTH Tf£ :;OR 
TED DATA m t·lEt·lOR'l . 
17 REt'l 
20 GI\'APH!C~; 0 ' OHl F$( 15)' " ,'( ,"SORT/ t'ER 
GE UTILITY" ' POKE 82,1 
30 ? ,? "EtHEF:'" ,,{ ,.;, "F!LENAt'1E ( D'ndii.e. 
ext) ";, lHPUT F$ 
40 ? "I\'ECOF,'Q LENGTH " ." TRAP 4fl ' H1PUT ~: , T 
RAP Q3 ' IF R<2 OR R) 150 THEH 40 
50 ? "SmT KEY <1st..2r,d) " ; ,TRAP 50 ' IHPU 
T SS, SE' TRAP 1)3 
55 IF SS )=SE OF: SS< (1 OR :;E W THEH 50 
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60 .:' "ASCEt'IDH1G - 0 OR DE:,;CEHDIHG - 1 " 
; ,TRAP 60' I HF1JT T 'TRAP 03 
65 IF T<0 OR T>1 THEN 60 
70 POKE 205 .. F: ' Por.:E 203 , SS-1 ' POKE ~'fJ4 , SE-
1 'POKE 206,T 
80 :'~L=FRE( 0 )-6~10 ' om >~$OL), R$( R), 1$( R) , 
[)$( 6) 
90 Q 1 =210 ' G12=600 ' Q3=4000~1 , D$=" 0 ' m1P" 
100 ? "LOAOH1G "; F$ ' TRAP U2,OPEt·l 112,4, [1 , 
F$ ' t1=0 
120 L=l ' '{ "PA% 1 - "; ' GOSUE: 500 ' IF t1=(1 
n£t~ 160 
140 ? "~f:ITIt4G ";D$'OFHl 113 ,:3, 0,O$ 'GOSUE: 
560 

150? "PAS:; 2 - " ;' L=l ' GO~:uE: 500 
160 CLOSE 112, .:' "[fLETWG " ; F$ 
170 TRAP Q2':'<1O 36,1I3,0,0,F$ ' OFHl 113,8, O 
,Ft 
180 .:' "~·lR IT m~ "; F $' IF t1=(1 THEH GOSUE: 56 
0' GOTO 400 
200 TRAP Q2 ' OPEt~ 112,4, (1 , [I$j=IA=1 ' 8=1 'A 
E=1 'BE=l 
21 (1 IF A= 1 THEN TI"AP 33[1' Hf'UT 112, R$ , TRA 
P Q3 
220 IF 8=1 THEN TI\'AP WQ$=i;$(J, .J+R-l) ' 
J=J+R 'TI\'AP li3 
230 IF AE=0 AHO 8E=0 THEH 39[1 
240 IF AE=l Ai'ID 8E=0 Tf£N 300 

ATTENTION ATARI OWNERS 

32K MEMORY BOARD FOR ATARI . ... ....... $129.00 
Atari 800 with 16K Memory . ...... ... . ... $679.00 
Atari 800 with 48K Memory .. .... . .. . .. .. $789.00 
Atari 810 Disk Drive .............. ..... .. . $449.00 

~E""PRO FOOTBALL FOR ATARI WITH 16K Cassette $9.95 
Disk $13 .95 

20% Discount on All Atari Software 

COMPUTER COUNTRY 
909 North M ain Street 
Randolph. MA 02368 

(617)961-3285 

Cash ... M oney Order ... COD .. . Certified Check 



245 IF AE=9 AND BE=1 THEN 316

25@ IF T=I THEN 280
26S IF R*CSS,SE»T*(SSiSE) THEN 310

270 GOTO 309
286 IF R$CSS,SEXT$OSS,SE) THEN 310
380 ? H3iR*;ft=i'B=05lF AE=S THEN A=0-B=E
E

382 bOTQ SI
310 ? S3;T*-A=0*B=MF BE=u THEN B=0^ft=A

E

312 UJTO Ql

330 hE=0:GOTO 226

340 BE=8:GOTO 230

398 CLOSE #2:? "DELETING "jDS'XIO 33,#2..

0,0,0$

460 CLOSE #3-XI0 36,#3,0,0,Ft-

410 Et£

500 TRAP 530= INPUT ft&R$ = TRAP Q3
510 X*<L)=R*--L=L+iMF (L+RXXL Tr€N 500

520 M=i

536 L=L-1"-H=UR=? "RECORDS LOADED = ";N
54Q IF N>1 Tr£H ? "BEGIN SORT lVft=USRC

550 ? "END SORT"'RETURN
560 FOR 1=1 TO L STEP R:R$=X$<I,I+R-l> = ?

*3;R$=NEXT X*CLOBE #3 RETURN

€88 ? "ERROR: - BiPEEKCi95):BC)

SOFTWARE for the

ATARI 400/800

ACR: A POINT OF SALE PROGRAM

CASH RECEIPTS. INVOICING, INVENTORY. COST
AVERAGING. PURCHASE ORDERS. RECEIVING
RECORDS. 40 OR 80 COL. PRINTER.

48K DISK INTRO OFFER: $1 69 95

CASSETTE CHECKBOOK PROGRAM

MULTIPLE ACCOUNTS. 200 TRANSACTIONS PER
PERIOD. USER DEFINED CATAGORIES, CREATIVE
USE OF GRAPHICS AND SOUND.

16KCASS.: $14.95

SHADOW HAWK 1

THIS IS A MACH. LANG. SPACE ADVENTURE. WHICH
WE KNOW WILL OFFER COMPETITION EVEN TO
STAR RAIDERS-' OFFERS 3-AXIS ROTATION. HIRES

GRAPHICS & all of the space shodtem up
YOU'LL EVER NEED (by HORIZON SIMULATIONS!

REQUIRES AT LEAST 48K. 1 DISK DRIVE: $48.95

DEALER INQUIRIES INVITED

High Country Microsystems

3489 W. 72nd Ave. Suite 108

Westminster. CO 80030

(303) 427-9036 426-5329

S2.DD Shipping & Handling. ADD 2 50 for COD

Colo residents add 6 5f>b sales tax

Free catalogue available. MC and VISA accepted

ATAHhsaregisLered trademark of ATARI, Jnc
SHADOW HAWK 1 is a trademark ot HORIZON SIMULATIONS

SYNCRO, INC.
SOFTWARE DIVISION

31332 VIA COLINAS SUITE 107

WESTLAKE VILLAGE, CALIF. 91361

213-889-9508

T.M.

SOFTWARE FOR ATARI 400/800

©1982

ALL GRAPHIC ADVENTURE. CAN YOU FREE

YOURSELF FROM ALIEN HELL? IN THE SPIRIT

OF THE "MAZE OF DEATH".

JOYSTICK REQUIRED

16K Tape $14.95 24K Disk $19.95

© 1981

A NEW GRAPHIC ADVENTURE, SIT BACK

WITH YOUR JOYSTICK AND DIVE THE DEEP

BLUE SEA. RENT RIG AND CREW TO PLUNDER

THE STRANGE TREASURES THAT AWAIT YOU.

JOYSTICK REQUIRED

24KTaoe $16.95 32K Disk $21.95

© 1981

ARE YOU A SUPERAGENT? A FAST ACTION,

ALL GRAPHIC GAME WITH PLENTY OF SPECIAL

EFFECTS IN AMAZE LIKE UNDERGROUND COM

PLEX. FIVE LEVELS OF PLAY IN REAL TIME.

JOYSTICK REQUIRED

16K Tape S12.95 24K Disk Si 7.95

VISA AND MASTERCARD ACCEPTED.

CALIF. RES. PLEASE ADD 6% SALES TAX

PLEASE INCLUDE Si.50 SHIPPING

DEALER INQUIRIES WELCOME

C?1 uniu

BUDGETMASTER ($34.95)

• is a professional budgeting tool geared to develop and mainlain

even the most complex budget. At the same time, the easy lo

read manual and (he friendly prompls allow even the beginning

budgeter without computer experience lo develop a budget to

meet their needs.

• includes the option for hardcopy printout ofany of the 39 differ

ent displays as well as an option losave your data to cassette or

diskette.

• requires 32K RAM

CHECKBALANCER ($16.95)
• although the perfect companion program to the Budgetmaster,

stands alone as a great tool to balance your checking ac-

countls), with a monthly breakdown of your spending pattern.

t allows you to store yourspendinganalysis to tapeordiskette, or

use Checkbalancer in conjunction with the Budgemaster,

and automatically rewrite the expense data of the latter pro

gram process.

t requires 16K RAM

BUYBOTHPROGRAMS TOGETHER FOB$39.95ANDSAVE$11.95!!!

Send check or money order plus $1.50 Tor shipping and handling

and save C.O.D. fee (Sorry, no credit cards)

Ohio Residents Add Sales Tax

(DEALER INQUIRIES WELCOME)

Su™i«« ^uft«v.w®-P.O.Box25621'Gartieldrtls.,Oriio44125
(216)581-9359

•Ann is j Tradenurt of A*i, Inc.

245 IF AE=0 AND 8E=1 TIEl 310 
250 IF T=l TIHl 200 
260 IF R$(:3S,::1':) > n~ s::; , SE ) THEH 31 (1 
270 GOTO 300 
2b'0 IF R$(SS,Sf )<T$(SS,SE) THEH 31(1 
30£1 ? 113 j R$ , A= 1 ' 8=0 ' I F HE =(1 TliHl A=(1 ' B=E: 
E 
302 GOTO (l1 
31(1 ? 113 j H ' A=~1 , 8= 1 ' I F BE =~1 THEH 8=(1' A--A 
E 
312 GOTO Gil 
330 AE=0 ' GOTO 22~1 
340 b'E=(H~OTO 230 
39£1 CLOSE #2 ". "DELETH1G "j 0$ ' >ao 33 , #2, 
0, O, 0$ 
4ef1 CLOSE #NaO 36,#3,(j,0,F$ 
410 Et{) 
50C1 TF:AP 530 ' Itf'UT 112, F:$ ' TI<'AP Q3 
510 >~$(l)=R$ ' L=L+F: ' IF ( L+F:)O;L TH,l1500 
520 t·1=l 
530 L =L -1 ' N=UF: ,'( "RECORDS LOADED = "j N 
540 IF 11>1 TI£H ? "8EGHl SORT "j' A=lISR( 
1568, i=ffi( X$), H) 
550 ? "Em SORT" , RETURN 
56(1 FOR 1=1 TO L STEP R ' R$=:~$( L I+R-l J'f 

#3;R$ ' HEXT I ' CLOSE 113 ' RETURN 
600 '( "ERROf:: - " j F'EEI:\ 195 ) , 81D © 

• 
~l 

SYNCRO, INC . 
SO FTWARE DIVISION 
31332 VIA COLINAS SU ITE 107 
WESTLA KE V ILL AGE, CA LIF . 9136 1 

213·889·9508 

SOFTWARE FOR 
ATARI TIA . 

400/800 

£ 
'I C l 982 , 

ALL GRAPH IC ADVENTU RE. CAN YOU FREE 
YOURSELF FROM ALIEN HELL? IN THE SPIRIT 
OF THE "MAZE OF DEATH ". 

JOYSTICK REOU1RED 
16K Tape $ 14.95 24K Disk $19.95 

- 1~,")l;jll e 1981 

A NEW GRAPH IC ADVENTURE. SIT 8ACK 
WITH YOUR JOYSTICK AND DIVE THE DEE P 
8LUE SEA . RENT RIG AND CREW TO PLUNDER 
THE STRANGE TREASURES TH AT AWAIT YOU. 

JOYSTICK REOUIRED 

C> 1981 
ARE YOU A SUPERA GENT> A FAST ACTI ON. 

ALL GRAPHIC GAME WITH PLE NTY OF SPECIAL 
EFFECTS IN A MAZE LIKE UNDERGROUND COM· 
PLE X. FIVE LE V ELS OF PLAY IN REAL TIME . 

JOYSTICK REQUIRED 

VISA ANO MASTER D. 
CALIF . RES. PLEASE AOD 6% SALES TA X 

PLEASE INCLUDE S1.5O SHIPPING 
DEALER INQUIRIES WELCOME 

1 e· SOFTWARE for the 
ATARI400/800* 

ACR: A POINT OF SALE PROGRAM 
CASH RECEIPTS. INVOICING. INVENTORY. COST 
AVERAGING. PURCHASE ORDERS. RECEIVING 
RECORDS. 40 OR 80 COL. PRINTER. 

48K DISK INTRO OFFER: $169.95 

CASSETTE CHECKBOOK PROGRAM 
MULTIPLE ACCOUNTS. 200 TRANSACTIONS PER 
PERIOD . USER DEFINED CATAGORIES. CREATIVE 
USE OF GRAPHICS AND SOUND. 

16KCASS.: $14 .95 

SHADOW HAWK 1 
THIS IS A MACH. LANG. SPACE ADVENTURE. WHICH 
WE KNOW WILL OFFER COMPETITION EVEN TO 
STAR RAIDERS." OFFERS 3 -AXIS ROTATION: HIRES 
GRAPHICs & ALL OF THE SPACE SHOOTEM UP 
YOU·LL EVER NEED Iby HORIZON SIMULATIONS). 

REQUIRES AT LEAST 48K . 1 DISK DRIVE: $48.95 

DEALER INQUIRIES INVITED 

High Country Microsystems 
3489 W. 72nd Ave. SUite 108 

Westminster . CO 80030 
(303) 427-9036 426-5329 

$2.00 ShiPPing & Handling. ADD 2 50 for COO 
Colo. reSidents add 6 5% sales La)( 

Free catalogue available Me and VISA accepted 

' Al ARl IS 1:1 registered trademark 01 AlAR!. JIlC 
SHADOW HAWK 1 IS a trademar~ 01 HORIZON SIMULATIONS 

BUDGETMASTER ($34.95) 
• is a professional budgeling 1001 geared to develop and mainlain 

even the most complex budget. Aline S.lme lime, the easy to 
read manual and the friendly promptsallow even the beginning 
budgeter without computer experience to develop a budget to 
meet their needs. . 

• includes the option for hardcopy printoul ofanyQf the 39 differ­
ent displays as wel l as an optioo to save your data to cassette or 
diskette. 

• requires 32K RAM 
CHECKBAEANCER ($16.95) 

' : \ ' 
• although thepe:ffec t companion program 10 the Budgetmasler, 

siands alone as a great tool to balance your checking ac­
count{s), with a monthly breakdown of your spending pattern. 

• allows you to store your spending analysis to tape or diskette, or 
use Checkbalancer in conjunction with the Budgemaster, 
and automatically rewrite the expense data of the latter pro­
gram process. 

• requires 16K RAM 

BUY BOTH PROGRAMS TOGETHER F(lll S39.95 AND SA VE Stt.9S!!! 
Send check or money order ptuaS1 .50 ror ahlpplng.nd h.ndting 

and save C.O.D. fee (Sorry, no credit carda) 

Ohio Residents Add Sales Tax 
(DEALER INQUIRIES WELCOME) 

- - ® ~ .. .. " ;.,,, ~ ... f l" ' u "t<.\ • P.O. Box 25621·Garfiekl Hts., OfIio44125 
1216) 581-9359 
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Dynamic

Renumber
R. D. Young

Ottawa, Ontario

Program line renumbering is often more than just

cosmetic. Afterthoughts, frequently called bugs,

invariably use up all those spaces left between

original program lines. There are a number of line

renumbering programs/utilities available for PET

(and other computer) owners. Unfortunately,

those that I have seen, including Toolkit, renumber

the entire program, once invoked. It is therefore

impossible to retain blocks of subroutines, as might

be initially intended.

Blocks of subroutines, 1000-1999 or 2000-2999
for example, are particularly helpful during pro

gram development. It is easier to remember a

thousand-line block while debugging (and leaving

lots of space between blocks) than, lor example,

something like 760-790. At the same time, the

mainline program or a subroutine block of lines

may require renumbering during the debugging

stage. A segment of the program can now be re

numbered with Dynamic Renumber.

This program is a modified version of Rcse-

quencer by Joe Trimble from PET User Notes,

Issue 5, July-August 1978, which was modified by

Jim Russo and Henry Chow in PET User Notes,

Issue 7, November-December 1978.

Dynamic Renumber will renumber the selected

range of lines beginning with the desired new line

number and using the desired increments. It will

abort if the highest renumbered line overlaps a

line not selected for renumbering, but it will give

erroneous line numbers if the overlap occurs at the

beginning of the renumbered segment. The pro

gram will then locate all GOTO's, GOSUB's,

THEN's, ON...'s, and RUN's, and insert the new

target line number if required. If, however, the

new target line number is longer than the old line

number, only part of the new line number will be

inserted. When such an event occurs, the line

number of the line in which the shortened insertion
is being made and the proper target line will be

printed side-by-side on the screen. An asterisk is

printed as each program line is being analyzed for

required changes.

This program will function quite nicely as a

utility stored in and run from a 4k memory parti

tion. The program to be renumbered must, of

course, reside in the normal low end of memory.

Alternatively, this program can be readily ap

pended to a program already in memory.

Dynamic Renumber can be easily converted to

other than PET BASIC, provided that line numbers

are stored in the same manner (see also "Program

Compactor." COMPUTE! #11). The first four bytes

of each line are defined as follows:

Pointer to next line - low byte

Pointer to next line - high byte

Line number - low byte

Line number- high byte

Changes to Dynamic Renumber, required

before implementation with other BASIC'S, are the

start-of-BASIC pointer and the GOTO, GOSUB,
etc. token values. The start-of-BASIC in the PET is

1025 decimal; this is the number that must be

changed in lines 63895, 63933, and 63937. The

applicable statement tokens are in line 63940 (as

signed to variable P).

As one last precaution, you may wish to retain

the space between the variable LE and the statement

THEN in the associated IF...THEN statements,

thus avoiding BASIC: confusion with the LET state

ment.

63776 REN END RENUMBER

63887 REN LINE RENUMBER - RUN638SS

63SSS PRINTllRENUMBER":INPUTtlSTART AT LINE tt"!!LS

63889 INPUT'END AT LINE #";LE:IFLE>=63776THENLE=63775

63890 IF LS>= LE THEN6338S

63891 INPUT"FIRST NEW LINE tt"?2

63892 INPUT"INCREMENT NEW LINES BV"?K

63395 DI ML < 506> 8 L-l 625: DEFFNR<X> =PEEK <X > +256*PEEK< X+1 '> • REM*0LD ROM DIM L

'::255:'j+:

63900 DEFFNM < X > = I NT < '.: K*X-K+Z > '-"256 >

63902 N=FNR<L >:X=FNR <L+2 >:IFX< LSTHENL=N:G0T0639S2

63904 L1=L

63910 N=FNR'::L:i:X=FNR'-:L+2>: IFXO LE THENA=A+1: L<A>=X: L=N: IFN=STHEN6392H-i

63912 IFX<=LE THEN63918

63915 V=INT <K*A-K+2> =IFX< =VTHENPRINT"MAX. LINE OUERLAF - CK. PGM" = END
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Dynamic 
Renumber 
R 0 Young 
Ottowo. Ontorio 

Program line renumbe ring IS often more lhanjusl 
cosmetic. Aftenhoughts, frequ em ly ca lled bugs, 
in va r iably use up all those spaces le ft betwee n 
original program lines. The re are a number of li ne 
renumbering prog rams/uti lities ava ilable for PET 
(and other computer) owners. Unfonunately, 
those that I have seen , including Toolkit, renumber 
the e ntire program , once invoked. It is therefore 
imposs ible to reta in blocks of subroutines, as m ight 
be in itia ll y im e nd ed . 

Blocks of subroutines, 1000-1999 o r 2000-2999 
for example, are pa nicularl y helpful during pro­
gram development. It is easier to remember a 
thousand-line block while debugging (a nd leaving 
lots of space be tween blocks) than , l'o r example, 
something li ke 760-790. At the same time , the 
ma in line program or a sub routine block of li nes 
may require renumberin g during the debugging 
stage. A segme nt o f the program can now be re­
numbe red with Dynamic Re number. 

This program is a modified ve rsion of R~se­
quence r by Joe Trimble from PET User Notes, 
Iss ue 5, J uly-August 1978, wh ich was modified by 
Jim Russo and He nry Cho\\' in PET User Notes, 
Iss ue 7, Nove mbe r-Decembe r 1978. 

Dynam ic Renumbe r will renumber the selected 
range of lines beginning with the d es ired new line 
numbe r and using the d esired inc rements . It will 
aborL if the highest renumbered line ove rlaps a 
line n Ol selected for renumbering, but it will g ive 
erroneous line numbe rs ifthe overlap occurs at the 

6377,6 RE~1 END F.:Et4U~1BER 

" .3887 RH1 L I t4E REt4Ut'lBEP - RUt4638 8 8 

beginning of the renumbered segme nt. T he pro­
gram will then locate a ll COTO's, COSUB's . 
THEN's. ON .. .'s, a nd RUN's, a nd insen the new 
targe t line number if ,·equired. I f, howeve r, the 
new targe t line numbe r is longer tha n the o ld line 
numbe r, only pan of the new line number will be 
insen ed . \"'hen such an event occu rs, th e line 
number of the line in wh ich th e shone ned insertion 
is be ing made a nd (he proper large( line will be 
primed side-by-side on the screen . An aste risk is 
printed as each progra m line is being analyzed l"r 
required changes. 

T h is program will fu nction quite nicel y as a 
uti li ty sto red in and run from a 4 K m e m or y pa rti­
tion. The program to be renumbered must, o f 
course, reside in th e normal low e nd of memo!)'. 
Alternati"ely, this progra m can be read ily a p­
pended to a program alread y in me mo ry. 

Dyn"m ic Ren umbe r can be eas ily conve rted to 
o ther than PET BASI C, provided that line nu m bers 
a re sto red in the same manner (see also "Program 
Compactor," C OMPUTE! # II ). The first four bytes 
of each line a re defined as fo llows: 

Po inte r to nex t line - low byte 
Poime r to ncx tli llC - high byte 
Line nu mber - low byte 
Line number - high byte 

Changes to Dynamic Renumbe r , requi red 
bef'orc implementatio n wili, othe r BASICs, are the 
start-o ('-HASIC poi m er a nd the COTO, (;OSU B, 
e tc. LOken values. The stan-of-BAS IC inlhe PET is 
1025 decima l; this is the !lumber that must be 
changed in lines 63895, 63933, and 63937. T he 
app licable sLatemel1lLOkens are in line 63940 (as­
signed to va riable Pl. 

As une last preca ution , you may wish to retain 
the spacc between the variable LE and thc statement 
TH EN in the associatcd I F ... TH EN stateme nts, 
thus avoiding BAS IC confusion with th c LET sta te­
ment. 

63888 PRItH"RENUt-18 ER" : INPUT "ST ART AT LI NE #": L S 
6388 9 It4PUT " Et4D AT LIt4E # " : LE: IFLE ) = 63776THENLE=63775 
63890 IF L 8)= LE THEN63888 
63891 It4PUT" F IPST t4El,1 LI t4E #" : Z 
63892 I t4PUT" I t4CRE~lEtH t4El,1 L I t4ES: 8 '/ ": K 
6 3 895 DIt-1L (500 ) :L= 1025:DEFFNP CX)=PEEKCX) + 2 56*PEEK(X+ l ) :REt-1*OLD ROt-1 DIM L 

( 255 ):+: 
6 3900 DEFFNM (X) =INT «(K*X-K+Z)/256 ) 
639'32 t4=FNR ( L ) : )<=Ft4R ( L + 2 ) : I F)« L STHEt4L=t4: '30T063902 
63904 U=L 
639 10 N=FNR( L ) : X=FNRC L+2 ) : I FX( = L E THENA=A+ l:L CA)=X : L=N: IFN=0 THEN63920 
':,39 12 I F:« = L E THHj63':" 10 
".3915 \'=It4T (K*A-K+Z): I F )·:<=VTHEt4PR ItH " t·lA:':. LHjE Ct ') ERLAP - CK. PGt-1 ": Et4[> 



A comprehensive accounts

receivable and insurance

billing systemformodern

health care offices

and clinics

DESIGNED FOR COMMODORE H000 SERIES

COMPUTERS AND DISK DRIVES

Help functions are always on-line

Supports CPT, ICD and RVS medical

coding

Supports open item or balance for

ward accounting systems

Interfaces to popular word processing

programs

Multiple terminals may be added with

Superbus 4.0

Multiple disk drives may be used—no

limit on number of patients or

accounts

■ Includes a data base and forms

generator to fill out any insurance

form

■ Includes a computer aided instruction

program to train new users

Includes these standard reports:

■ A/R aging II A/R transactions

■ General ledger ■ Instant cash receipt

■ Income analysis by physician

■ Doctor referral report

■ Patient/account cross reference

■ Standard SuperBill insurance form

SUPERBUS 4.0
Commodore Computer

Networking System

Up to 18 computers can be interconnected

Multiple disk drives, printers and other devices
may be added to the network

Sophisticated security system prevents unauthor
ized use

WordPro and Wordcraft programs are supported
to allow multiple terminal word processing

'WordPro is a trademark of Professional Software, Inc.

lln]EB2330 LINCOLN WAY, AMES, IA 50010 • 515-292-7634

cKau; 
A comprehensive accounts 
receivable and insurance 
billing system for modern 
health care offices 
and clinics 
,.. DESIGNED FOR CD~tMODORE 8000 SERIES 
~ CO~tPUTERS AND DISK DRIVES 

• Help functions are always on-line 
• Supports CPT, ICD and RVS medical 

coding 

• Supports open item or balance for­
ward accounting systems 

• Interfaces to popular word processing 
programs 

• Multiple terminals may be added with 
Superbus 4.0 

• Multiple disk drives may be used-no 
limit on number of patients or 
accounts 

• Includes a data base and forms 
generator to fill out any insurance 
form 

• Includes a computer aided instruction 
program to train new users 

Includes these standard reports: 

• AIR aging • AIR transactions 
• General ledger • Instant cash receipt 
• Income analysis by physician 
• Doctor referral report 
• Patientlaccount cross reference 
• Standard SuperB ill insurance form 

SUPERBUS 4.0 
@~ Commodore Computer 

Networking System 
• Up to 18 computers can be interconnected 
• Multiple disk drives, printers and other devices 

may be added to the network 
• Sophisticated security system prevents unauthor­

ized use 

• WordPro and Wordcraft programs are supported 
to allow multiple terminal word processing 



63920 L=L1 : FORB=lTOft: N=FNR<L> : POKE'::

L+3>?FNM<B5

6393S F

63933 L—1025

63935 N=FNR<L>: X=FNR< L+2 > : I FX<63776

THENAA=Art+l = L=H: IFNO0THEN

63935

63937 L»10253FORB»lTOAAfiN=l

6394G

63950

63960

63970

6393G

63990

63995

63997

63999

READV

F=@:FQRC=L+4T0N-l:P«l

IFP=137GRP=1410RP=1670RP=13S

THEHF«leG0T063999

IFF>0THEHF=O:IFP<58THENF=I = G=

G+i:IFP>47THEHD=10*D+P-4S:

GOT063999

IFD=©G0T063999

FORE*i TOA:IFD=L1E > G0T06399©

NEXTE: D=ti: G=ti: 60T063999

D=Q:E*=" "+STR*<E*K-K+Z>3

H«LEN<E*>:C=C-G:IFP<4STHENG=

G-1=C=C+1

IFH-6>QTHEHPRIHTXSE+K-K+Z;

F0RI=1T0GBP0KECpASC<MID*<E*pI

+H-G,l)>iC=C+1:NEXTI:Q«0

NEXTC:L=H= PRINT"*";:NEXTB= END

NEW COMMODORE ADD-ONS

GETS RID OF SAFING ROM

'MX-910CBM/PET RAM/ROM;
Allows multi ROM protected programs using

the same socket !o be put onto diskette/cassette,

no need to insert protect ROM in socket after initial

load, eliminates need for ROM switch box, write

protect in software, decoded for dual ROM socket

usage, 4K expandable to 8K, easy internal CBM
installation: $119.95

*MX-232CBM/PETT0RS-232C

INTERFACE:
Low cost, bidirectional, 50 to 19,200 baud rate, full
modem controls, parity allows for two RS-232C CBM

ports, installs easily inside CBM: $199.95

SX-100 IEEE-488/PET MODEM SOFTWARE:
Best 810 modem software, by 8010 developer,

works with Source/Micronet/CBM to disk/CBM to

CBM: $79.95

MX-200 IEEE-488/PET PARITY

Talk to a host computer requiring parity, all features

of SX232: $399.95

MX-903 CBM/PET AUTORESET:
Easily installed reset circuit: $19.95

ECX COMPUTER COMPANY
2678 NORTH MAIN ST.

WALNUT CREEK. CA 94596

(415)944-9277

PETTER
INTELLIGENT

TERMINAL

PETTERM I

PETTEHM II

PETTERM II

Turn your PET into an intolligant

Terminal with am of our Terminal

Dockages.. That* are completa ai-

ssmblsd hardware and software

package*. All include Una editing/

rosend, repeat key, shift lock, out

put to CBM printer, and more . . .

Delivered on PET cassette with

manualt.

All features above S75.00

All features of I, plus local text editor

with down-loading capability . . $90.00

All feature* of II, plui 80/132 column

scrolling window for viewing formatted

outputs wider than 40 columns.

S100.00

forth
for PET/CBM

FORTH is a new concept in programming, with

the speed of compilers and interactive ease

of BASIC. Programs become a part of FORTH

extending thepower of FORTH and your PET.

8050,4040 diskr cassette all PET-CBMs 16k+

Stttrtee Hg-FORTH w editor assembler $35

Personal floating point; strlngii source $75

Professional turnkey d«v«lopment/data base S259

1963 Rio Gr*na*
tin,T»x»s

78705

1-512-477-2267

i-jm. I 1 oomi*u-t«r:

P.O. Box B403

flus-tin, Texas

78712

DEALERS INQUIRE

63920 L=L 1 : FOR8= 1 TOA: t~=FNR < L ) : POKE ( 
L+3), Ft~~1 ( 8) 

63930 POKE (L +2 ) , K*8-K +2-256*Ft~tol (8 ) : 
L=t~: t~E~:T 

63',33 L= 1025 
E·3935 t-l=FNR ( L) : ~<=Ft..jR (L +2) : I F~« 63776 

THEt~AA=AA+ 1 : L=t~: I Ft~< >0THEt~ 
63935 

63937 L= 1025: FOR8= 1 TOAA: N=Ft~R (L) : )<:= 
FNR(L+2 ) 

63940 F=0: FOR(:=L+4Tot~-1 :P=PEEf«(:): 
IFP=1370RP=1410RP=1670RP=138 
THEt~F= 1 : GOT063999 

63950 IFF ) 0THENF=0:IFP(58THENF=1:G= 
G+1:IFP ) 47THEND=10*D+P-48: 
GOT0639':;9 

E.3960 I FO=0GOT063999 
E.3970 FORE=l TOA: IF[)=L ( E )GOT063990 
63980 NEXTE:0=0:G=0:GOT063999 
,:.3990 0=0: E:$=" "+STR$(E*K-I( +2): 

H=LEN ( E$ ) :C=C-G:IFP( 48THENG= 
13-1:(:=(:+1 

63995 I FH-6 ) GTHENPF: I NT:<:; E*K -K +2; 
63997 FORI=lTOG:POKE(:,AS(: ( tolID$ ( E$,I 

+H-G,1 » :(:=C+1:NEXTI:G=0 
,:.39'39 NElI.TC: L=N: PR UH":+;" ; : t~El,T8: Et~[', 
READ..,'. © 

NEW COMMODORE ADD-ONS 
RAM-ROM: 

GETS RID OF SAFING ROM 
·MX·910 CBM/PET RAMIROM; 

Allows multi ROM protected programs using 
the same socket to be put onto diskene 'casselte, 
no need to insert protect ROM in socket after initial 
load. eliminates need for ROM switch box, write 
protect in software, decoded for dual ROM socket 
usage, 4K expandable to BK. easy internal CBM 
installation: $1 19.95 

·MH32 CBM/PET TO RS-232C 
INTERFACE: 

Low cost, bidirectional, 50 to 19,200 baud rale, full 
modem conlrols, parity allows for two RS-232C CBM 
ports, installs easily inside CaM: $199.95 

SX-100 IEEE-488/PET MODEM SOFlWARE: 
Best 810 modem software. by 8010 developer, 
works with Source MicronellCBM to disk'c aM to 
CBM:$79.95 

·MX-200 IEEE-488IPET PARITY 
MODEMlSOFlWARE 

Talk to a host computer requiring parity, all features 
of S><232: $399.95 

·MX-903 CBMIPET AUTORESET: 
Easily installed reset circuit: $19.95 

ECX COMPUTER COMPANY 
2678 NORTH MAIN ST. 

WALNUT CREEK. CA 94596 
(415)944·9277 

PETTERM 
INTELLIGENT 
TERMINAL 
Turn your PET In t o a n intelligent .... ~:;=~;;iiiiiii ... ". tarminal wit" one of our tarmi nal 

..... packag'" Th ... are complete a.-

PETTERM I 

PETTERM II 

PETTEAM III 

sembled nerdwer. and software 
packeg ... All include lin. editing! 
resend, ,.pen key, shift lock , out­
put to CBM printer, a nd more ... 
aelivered on PET canane witn 
manuel .. 

All f .. tur .. above . . . . . . . . 575.00 

All faatur .. of I. plus local t axt editor 
with down-loading capability . . $90.00 

All featurn of II , plus B0I132 column 
scrolling windOW for viewing formatted 
outPuts wider than 40 column .. 

...... $100.00 

forth 
for PET/CIM 

FORTH is anew concept in programming, with 
the speed of compilers and interactive ease 
of BASIC. Programs become a part of FORTH 
extending thepower of FORTH and your PET . 

80.50,40.40 disk, cassette all PET-CBMs 16k+ 
Starter: fig. FORTH w .ditor assembler S 35 

P.ersonal floating polntJ strlngsl source 575 

Professional turnkey development / data bon 5259 

1983 Rio 0.-.,..;. 
Austi.n. T •• a. 

7878:5 

F' S S 

DEALERS INQUIRE 

P • O.)ox II4e:l 
Aus'tin . T.x .. 

78712 



ASERT yourself... with CFI's new Database Retrieval System

WHO CAN USE ASERT?

libraries ^■T^ schools
personnel departments fftl employment agencies
dating services <£**& accountants

ANY BUSINESS THAT KEEPS RECORDS CAN USE ASERT TO:

Search & retrieve on any combination of 90 searchwords

Search with MUST HAVE, MAY NOT HAVE and OPTIONAL operators

Print out hardcopy including labels

Output to any word processor

Compile summary statistics

Create up to 21 fields per record

Restructure fields at any time

Sort on any field at any time

Use FREE-TEXT area for comments

Create up to 90 searchwords

• Maintain 1900 records per disk with "virtual" 5K record length

ASERT — Aid for Search & Retrieval of Text — $495 complete
For the 8032 CBM and 8050 disk drive — Commodore Approved Software

OTHER CFI SOFTWARE

Federal Income Tax Preparation System*

Personal Tax Calculator'

Emergency Control Program*

VIC Animation Tutorial

'Distributed for CFI under the Commodore label

CFI... Computer Solutions, 201 West 92 St., New York, NY 10025

ALL CFI SOFTWARE AVAILABLE

from your local Commodore dealer

or direct from CFI

NOW COMMODORE TALKS. AND LISTENS

COCN1VOX VI0-11X12 is a fjHi-ch recognition and voice output |>cripheral for Com

modore computers. II offsn !t«to-o(-th«-*rt capabilities with pleasant founding natur

al Voice output and recognition pmformmm eijiial to that of unitt ciisting many times

me ire, Its capabilities, the very aflnrdable price and ils variety of uses makes it a "must

have" peripheral.

Many uses

With COCNIVOX your imagination is not the limit, as the saying goes. It is the

stinting point. Use if [or data entry when the hands and/or eyes arc busy As an cduca-

1 urn ill tool As an aid to the handicapped. Or as a foreign language translator, a sound

[flirts generator, a telephone dialing device, an answering machine, a talking calcula-

Inr nt cluck. Use it in conjunction with the IEEE 4HH port (o control hy voice In

struments, pintle", test systems. And nil those devices can talk hack to yon telling you

llii'ir tradings, alarm conditions, even their names. Or USB it with a HSIl controller In

terface (see Compute, Oct. Hl| Iti control hy voice lights and appliances in the house.

Some specilicalions.

COCNIVOX can be trained to recognize words or short phrases drawn from a voca-

liulary of up to 32 entries chosen by Irwuscr. To train COCNI VOX !o your vocabulary,

all you have to do is repeat the entries thicr times at the prompting of the computer.

The voice output vocabulary can also haie tip to 32 words or phrases of your choice.

Data rate is approximately TOO bytes per word. Vocabularies can be stored and recalled

from disk, giving in effect unlimited selection of entries.

COGNIVOX VIO-1002 will work with all Commodore computers (old, new and

newer ROMs) with at least I6K of RAM. It comes complete with assembled and tested

hardware in a quality instrument case, speaker/amplifier, power supply, microphone.

cauelte with software and detailed user manual.

Easy lo use

All you nred to get COCNIVOX up and running is lo plug it in the user port and

Inad one of the programs supplied. Load the demon program and slart (alking to your

computer right away. Or load one of the games and discover the magic of voice con
trol.

It is easy to write yout own talking and listening programs too. A single statement in

BASIC is all that you need to say or to recognize a word. Full instructions on how to do
it arc given in the manual.

Order your CCMJNIVOX now.

Tmmler by mail send us ■ check or money order for J249 plus 15 shipping and hand

ling (CA reddents add 6% lai). You may also order by phone and charge it to yout

VISA or MASTERCARD. Call ,ls at (805) 685-1854. 9AM to 5PM. PST, M-F. Foreign

orders are welcome, please add 10% for air mail shipping and handling.

computer

VOICETEK
P.O. Box 388, Goleta, CA 93116

ASERT yourself ... with CFI's new Database Retrieval System 
WHO CAN USE ASERT? 

li braries 
personnel departments 
dating services 

f(~ 
~ 

schools 
employment agencies 

accou ntants 

ANY BUSINESS THAT KEEPS RECOROS CAN USE ASERT TO: 
• Create up to 21 fields per record • Search & retrieve on any combination of 90 searchwords 
• Restructure fields at any time • Search with MUST HAVE, MAY NOT HAVE and OPTIONAL operators 
• Sort on any field at any time • Print out hardcopy including labels 
• Use FREE-TEXT area for comments • Output to any wo rd processor 
• Create up to 90 searchwords • Compile summary statistics 

• Maintain 1900 records per disk with "virtual" 5K record length 

ASERT - Aid for Search & Retrieval of Text - $495 complete 
For the 8032 CBM and 8050 disk drive - Commodore Approved Software 

OTHER CFI SOFTWARE 
Federal Income Tax Preparation System' 

Personal Tax Calculator' 
Emergency Contro l Program' 

VIC Animation Tutorial 
"Distributed for CFI under the Commodore label 

ALL CFI SOFTWARE AVAILABLE 
from your local Commodore dealer 

or direct from CFI 

CFI , , , Computer Solutions, 201 West 92 St" New York, NY 10025 

NOW COMMODORE TALKS. AND LISTENS. 
(:OGNIVOX VIO· JOO2 is 1l5pt'eCh reorognilion Bnd voice out lJU I pe riphe ral for Co rn ­

lIIodUle C'I'rnpulers. It offcr~ l tatc-of·lhc-art capahilities with plcllt,1I1 sounding lIalur­
II I \""ke " "'pul and rl."C'OgnlUnn pcrfnrrnlluct: l" luai to tha t of unit s ('U\:ling IIIllny limes 
m"'e. Its capabilities. the \'ery afford ahle price and its ' ·ariel)' of UJ,C!$ mlilces it II "ml,Ul 
I",,'c" pe ripheral. 

M.n)'~ 

With eOGNIVOX your ima(lination is 001 the limit . &.'Ii the ,..ying goes. It u the 
Jllillinl( ,w.i" L UM.' if for da la entry when the hanth andlor e)'es are bosy. As an edUCIi' 
lI"nall",,1. As an aid 10 the handicapped . Or 115 a foreign language Iransla lor, • sound 
t·ff,~" "encrator, II telcphone dialing dc,ice, an answering mlchlne, I talking calcula. 
I", ' " d ock. U~ it in ("(luJunctlon wit h Ihe IEEE 488 p,o rt to control by "oice in· 
.,I''''''ent~ , plnllen, tl'!'lt srslcm~ . And 1111 these de\"k"t.5 can ta lk back to )'ou telling you 
Ihdr f! 'adill g.'!, a larm condition~, even tht'i r names. Or t~<;e it with. nsn controller in. 
h"dnce (~'(." Compute, Oct. 81) 10 control b)' ,'oice lights and IIpplilnC"C'l in the house. 

Some specifi«tions. 
COCN IVOX can be Iralned 10 recognh:e word~ Of shorl phfa.<;('5 duwn from a ,·oca · 

hull frof up to 32 entriescnOloel1 by the user. To tuin COCN IVOX 10 )'Our ,·ocabular}'. 
all plU ha"e 10 do is r~al the enlrles thrtoe limes . , the prOlllpt lng of Ihe rornpu ter. 
The ""1,,, output ,"OCabular), nn I l.!.o hl"e up 10 32 words or phfa.'Ieli of rour choit't. 
Dat . rllic is I pprmim.tel), JOO bytes per " ·01d. Vocabularies c.n be ~tored Ind recalled 
frnlll dl~k, IP "ing in effOX-I unlimited select ion of ent ries . 

COCN IVOX VIO·lOO2 will work with all Commodore compulen (old , ne .. · lind 
neWt·, IIOMs) with at least 16K of RAM . II comes complete wilh a.'Sembled and tesled 
hnrdwwre in a qualit)' instrumenl Ca.IoC, ~pea ker/amplifier , power suppl )', microphone. 
co ... ""tle with w (t"'lIre lind det.lled u~r manual . 

f.:.s)' 10 ll'oe 
All )'ou need to get COCN1VOX up I nd running is 10 plug II in the USltr port . nd 

IUld one of the programs supplied. toad the demon program and slart Ialking to roo r 
cumpuler riRhl . .. ·a)'. Or load one of lhe gaml':$ lind disco .. er the mlglc of "oit't eon­
,,,,I. 

lt is ca..)' to wr ile )'Our own talking .nd listening pr~rams too. A s'nglt slatl.'menl in 
BASIC i~ 111IIh81 )'ou need lou)'or 10 rt{'(Jgnize a word . Full lnslruct ioru on how 1o do 
il Yfe "h'cn In the mant'.1. 
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Disk Data

Structures:
An Interactive Tutorial

David Young

Richardson, TX

The floppy disk is a marvelous and yet mysterious

medium for mass storage of data. Indeed, under

standing exactly how a bit of data is stored and

retrieved from the surface of the disk requires a

good knowledge of physics. However, to learn

about the data structures found on a disk requires

mathematics no more complex than hexadecimal

arithmetic. The manual supplied with the computer

usually does an adequate job of supplying all the

technical details, but wouldn't it sink in better if the

actual data on the media could be viewed while it is

being described?

The program that is presented here, Diskpeek,

was created just for that purpose. Though this

program was written for the Atari Personal Com

puter (DOS 2.OS), the interactive tutorial which

follows contains information which should apply,

in one form or another, to most other disk based

computer systems. Those with a disk based Atari

computer should type in Diskpeek before pro

ceeding. This program is used to demonstrate the

disk data structures as they are being described.

The instructions integrated into the program

should make its use self-explanatory.

The Disk Medium

The first disk structure to be aware of is the sector

which, on any computer system, consists of a group

of contiguous bits recorded at a specific location on

the disk. The disk drive hardware always operates

on whole sectors, that is to say, it is not possible to

read or write partial sectors. Groups of sectors are

organized into tracks forming concentric rings

about the center of the disk.

The Atari system divides the disk into 40

tracks with 18 sectors per track for a total of 720

sectors. This is best visualized by taking the lid off

of the disk drive and watching the read/write head

move as certain sectors are addressed. On the Atari

810 disk drive this is accomplished by removing

the four phillips head screws hidden under
gummed tabs at each corner of the lid. While inside

the case, a bit of lubrication on the 2 cylindrical

guide rails supporting the head will make the drive

less noisy.

If sectors 1 through 18 are read with Diskpeek.

the head remains fixed on the outermost track.

When sector 720 is read, the head moves in to the

innermost track. When a disk is formatted, the

head can be seen to bump sequentially through all

40 tracks. It is laying down the patterns on the

oxide surface which will be recognized by the drive

hardware as the sectors. The sectors are all initially

empty (128 bytes of 0), but at the end of the for

matting routine, as described in the next section,

the Atari DOS records special data into certain

sectors. The top of the drive can now be resecured.

No more information about the hardware is needed

to understand the higher level disk data structures

of the software.

Boot Sector

At the end of the formatting process, DOS reserves

and initializes certain sectors for special tasks. Into

sectors I through 3 is stored the bootstrap for

DOS. On power-up the Atari operating system

reads sector 1 to determine how many sectors lo

read and where into memory to load them. After it

has loaded in the specified number of sectors, DOS

starts executing the new code at the load address

+ 6. Put Diskpeek into the hex mode and read

sector 1 of any DOS disk. Byte 0 says that 3 sectors

are read (sequentially) and bytes 1 and 2 specify a

load address of $700. (A 2 byte number is always

specified with the least significant byte first.) Byte 6

is the first instruction to be executed (a $4C1407 is

aJMP$714). In this case the code which follows

sets up to load the File Management System of

DOS into memory. This is called the second stage

of the boot. Look at the first sector of any other

boot disk available (any game or program which

loads in from disk on power-up). It might be seen

that the program loads in entirely during the first

stage of the boot, i.e. byte I of sector 1 has a sector

count which represents the entire program. For

more details on the disk boot process, see the Atari

Operating System User's Manual.

Volume Table Of Contents

Besides the first three boot sectors, DOS sets up

sectors 360 to 368 as the directory of the disk. DOS

uses the directory to keep track of where files are

stored on disk and how much disk space remains.

Read sector 360 of a DOS disk with Diskpeek in

the hex mode and view a part of the directory

called the Volume Table of Contents (VTOC).

Information pertaining to the availability of every

sector on the disk is stored in this sector. Bytes 1

and 2 specify the maximum number of user data

sectors on the disk ($2C3 = 707) and bytes 3 and 4

specify the number of free sectors remaining on
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retrieved from the surface of the dis k req uires a 
good knowledge of physics. However, to learn 
about the data structures found on a disk requires 
mathematics no more com plex than hexadecimal 
arithmetic. The manual supplied with the computer 
usuall y does a n adeq uate job of suppl ying all the 
technical details , but wou ldn 't it sink in better if the 
actua l data on the media could be viewed whil e it is 
being described) 

The program that is prese nted here, Diskpeek, 
was created just far that purpose . T houg h this 
progranl was wrilten for the Alari Personal Com­
puter (DOS 2.0S), the interacti ve tu toria l which 
follows contains information which should apply, 
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ceeding. This program is used to demonstrate the 
disk data stmClUres as they are being d esc ribed. 
T he instructions integrated into the program 
shou ld make its use self-explana tory. 

The Disk Medium 
The first disk struclUre to be awa re of is the secto r 
which , on any computer system , consists of a group 
of contiguous bits reco rded at a specific loca tion on 
the disk . The di sk drive hardware always operates 
on whole secto rs, that is to say, it is not possible to 
read or write panial sectors. Groups of sectors are 
organi zed in to tracks formin g concentric rings 
about the center of the d isk. 

The Atari syste m divides the disk into 40 
trac ks with 18 sectors pe r track for a tota l of 720 
sectors. This is best visualized by taking the lid off 
o f the disk drive and watch ing the read/write head 
move as ce rtain sectors are addressed. On the Ala ri 
8 10 disk drive this is accom pli shed by removing 
the four phi ll ips head screws hidden under 
gummed tabs at each corner of the lid. Whi le inside 
the case, a bit o f lubncatlon on the 2 cylmd n cal 

guide rails supporting the head will make the dri ve 
less noisy. 

I fsectors I through 18 are read with Diskpeek, 
the head remains fixed o n the oute rmost trac k. 
When sector 720 is read , the head moves in to the 
innermost track. \Vhe n a disk is formatted, the 
head can be seen to bump sequentia ll y th ro ugh a ll 
40 tracks, It is laying down the patte rns on the 
ox ide surface which will be recognized by the drive 
hardwa re as the sec tors. The sectors a re a ll initia ll y 
empty (128 bytes o f 0) , but at the end o f the for­
maLting routine, as described in the nex t section , 
the Atari DOS records special data in to certain 
sectors. The top ohhe drive can now be resecured. 
No more info rmation abolillhe hard ware is needed 
to underatand the hig her level disk data structures 
of the software. 

Boot Sector 
Atthe end of the formatting process , DOS reserves 
and initializes certain sectors for special tasks. [nto 
sectors I through 3 is sto red the bootstrap for 
DOS. On power-up the Ata ri ope rating system 
reads secto r I to determ ine how ma ny sectors to 
read a nd where in to memory to load them. After it 
has loaded in the speci fi ed number of secto rs, DOS 
starts executing the new cod e at the load add ress 
+ 6. Put Diskpeek into the hex mode and read 
sector I of any DOS disk. Byte 0 says that 3 secto rs 
are read (sequentia ll y) and bytes I and 2 spec ify a 
load address of $700. (A 2 byte numbe r is a lways 
specified with the least significant byte first.) Byte 6 
is the first instruction to be execu ted (a $4C 1407 is 
a J M P $7 14). I n this case the code which follows 
sets up to load the File Management System of 
DOS into me mory. T h is is called the second stage 
of the boot. Look at the first sector o f any other 
boot disk ava ilable (a n y ga me or program which 
loads ill from disk 0 11 power-up). It might be see ll 
that the program loads in e ntirely during the first 
stage o f the boot, i.e. byte I of sector I has a sector 
counl which re presents the entire program. For 
more detai ls 0 11 the di sk boot process, see the Atari 
O/Jeraling Syslelll User's MO/l./l.al, 

Volume Table Of Contents 
Besides the first three boot sectors, DOS sets up 
sectors 360 to 368 as the directory of the disk. DOS 
uses the directory to keep track of where fIles a re 
slored 0 11 disk and how much disk space remain s. 
Read sector 360 o f a DOS disk with Diskpeek in 
the hex mode and "iew a pari. of the directo ry 
ca lled the Volume Table of Contents (VTOC). 
I nformauon perta ining to the availability of every 
sector on the disk is stored in this sector. Bytes I 
and 2 specify the ma ximum numbe r o f use r data 
sectors on the disk ($2C3 = 707) and bytes 3 and 4 
specify the numbe r of free sectors remaining on 
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the disk (707 for an empty disk, 0 for a full one).

Starting in bit 6 (the second to highest order bit) of

byte $0A, each bit up through byte $63 corresponds

to a sector. A 1 corresponds to a free sector while a

0 means the sector is being used.

When a file is stored on the disk, the bits cor

responding to the sectors used are set to 0. When

the file is erased, the hits are set back to I. That n

why DOS, when it deletes a file, can be heard read

ing the entire file. It is determining which sector*

were being used by the file so that it can free the n

back up. Notice that even on a newly formatted

disk, sector bits 1, 2 and 3 (bits 6, 5 and 4 of byte

$0A) are set to 0. These correspond to the 3 booi

sectors. Likewise, the nine bits starting in byte $37

are 0 because they correspond to the sectors of the

directory. These 12 sectors are thus kept from

being overlaid by user files.

If the VTOC is viewed on an older disk which

has had many file additions and deletions, it ma)

be noted that the VTOC has become quite frag

mented. Any file added to the disk may get stored

into sectors scattered about the disk. How DOS

keeps track ol files spread over multiple sectors

will be discussed shortly. By the way, even (hough

the operating system recognizes sector 720 (try

reading it; should be all zeroes). DOS never makes

use of it. True to Murphy's Law, it adopted the

number scheme of 0 to 719 instead of 1 to 720. No

need to bother trying to read sector 0!

The Directory

Of all the disk data structures, probably the most

important one to be acquainted with is the directory.

The eight sectors following the VTOC (361-368)

contain a list of all the files on the disk along with

their size, starting sector, and status. Put Diskpeek

into character mode and read sector 361 of the

DOS disk that has several files on it. It can be seen

that the name of the first file starts in byte $05 and

the extension (if any) starts in byte SOD. If any of
the 1 1 character positions of the filespec are unused,

it contains a blank. Notice that the filenames start

every 16 bytes, allowing eight directory entries per

128 byte sector. Thus, the maximum number of

entries for the eight sectors of the directory is 64.

Now put Diskpeek in hex mode and read

sector 361. The lust byte of each 16 byte entry

contains the status of the file. For a normal file that

byte is $42, unless it is locked, in which case it has a

status of $62. A deleted file has a status of $80. An

anomaly occurs whenever a file is opened for output

(from BASK;, perhaps) but is not closed before the

computer is powered down or glitched. Since the

status of an open file is S^3, DOS will neither rec

ognize the entry as "in use" nor "deleted." Even the

sectors which may have been written out will not

really exist on disk because the VTOC is not up

dated until the file is closed. The only harm done is

that this bogus entry will lake up space in the direc

tory until the disk is reformatted. The second and

third bytes of each entry contain the size in sectors

of the file (low order byte first) while the fourth

and fifth bytes specify the first sector of the file.

DOS only needs to know the first sector of a file

because each sector points to the next sector of the

file in a process called "linking."

Linking

At this point it would be best to explain how DOS

forms a data file on disk. First, the user must open

an I/O channel for output to the disk, perhaps with

the BASIC "OPEN" command. DOS responds by-

creating an entry in the directory with the specified

filename and a status of $43. DOS reads the VTOC

into memory and searches the disk map lor the

first free sector. If a free sector is found, its number

is used as the starting sector in the directory entry.

Now, when the user begins to output data via this

I/O channel, perhaps with the BASIC "PUT"

command. DOS waits until it has collected 12")

bytes of user data in a buffer. Then DOS adds ihree

special bytes of its own and outputs the sector to

the disk. I tall these three bytes the "sector link."

The sector link, bytes 125 to 127 of the sector,

contains three pieces of information. The high

order six bits of byte 125 contain a number which

represents the position of the file's entry within the

directory (0 to 63). DOS uses this number to check

the integrity of the file. If ever this number should

fail to match the position of the file's directory

entry, DOS generates an error. The low order two

bits of byte 125 and all of byte 126 form a pointer

to the next sector of the file. A pointer is the address

of a record in the computer's memory or. in this

case, the address of a record on disk, the sector

number.

The next sector of the file is determined by

scanning the bit map of the VTOC for the next

free sector, which may or may not be the next

sequential sector of the disk. Thanks to the link

pointers, all sectors of a file need not be contiguous

sectors on the disk. The last byte of the sector link

(byte 127 of the sector) contains the number of

bytes used within the sector. This byte will always

be $7D (125) except for the last sector of a file,

which will probably be only partially filled. DOS

writes out this partial sector only when the user

closes the file, perhaps with the BASIC "CLOSE"

command.

When an output disk file is closed, DOS writes

the newly updated VTOC back out to sector 360. It

then updates the file's directory entry by changing

the status to §42 and filling in the file size (bytes 1
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the disk (707 for an empty disk , 0 for a full one). 
Sta rting in bit 6 (the second to highest order bit) of 
byte $OA, each bit up th rou gh byte $63 correspo nds 
to a sector. A I corres ponds to a free secto r whik a 
o means the secto r is being used . 

When a fil e is stored on the disk, the bits cor­
responding to the sectors used are set to O. Whell 
the fil e is erased , the bits a re set back to I. That i; 
why DOS, whe n it deletes a fil e, ca n be hea rd rea d ­
ing the entire fil e. It is dete rmin ing wh ich secto r ; 
were being used by the fi le so that it can free the" 
back up. Notice that even on a newly formatted 
disk , secto r bits 1, 2 and 3 (bits 6, 5 a nd 4 of byte 
$OA) are set to O. T hese corres pond to the 3 bool 
secto rs. Likewise, the nine bits starting in byte $3 7 
are 0 because they correspond to the sectors o f the 
directory. These 12 secto rs are thus kept from 
being ove rlaid by user fil es . 

If the VTOC is viewed on a n old er disk whid, 
has had man y fi le additions and deletions, it mal 
be noted that the VTOC has become quite frag­
me nted. An y fil e added to the disk mal' ge t storf d 
into sectors scatte red abou t the disk. How DOS 
keeps track of li les spread O\'e r multiple seCtors 
will be d iscussed sho rtl y. By the way, even though 
the operating syste m recognizes sector 720 (try 
reading it; should be a ll zeroes), DOS never makes 
use of it. True 1.0 Murphy's Law, it ado pted the 
nu mber scheme of 0 to 7 19 instead of I to 720. No 
need to bother trying to read sector O! 

The Directory 
Of all the disk data structu res, probably the most 
im porta lll one to be acq uaillled with is the directo ry. 
T he eight sectors following the VTOC (36 1-368) 
contain a list of a ll the fi les on the disk along with 
their size, staning secto r, and sta tus. Pu t Diskpeek 
into character mode and read secto r 36 1 of the 
DOS di sk that has seve ra lliles on it. It can be seen 
that the name of the first fi le starts in byte $05 a nd 
the extension (if any) starts in byte $OD. I f any of 
the II character pos itio ns of the filespec are unused, 
it contains a blan k. Notice that the fil enames sta rt 
every 16 bytes, a llowing eight d irectory elllries per 
128 byte secto r. Th us, the max imum numbe r o f 
entries for the eight sectors of the directory is 64. 

Now put Diskpeek in hex mode and read 
secto r 36 1. T he first byte o f each 16 byte entry 
conta ins the status o f the fil e. For a norma l fil e that 
byte is $42, un less it is locked, in which case it has a 
status of $62. A deleted fil e has a status of $80. An 
anol11al ), occu rs whenever a IIle is opened for output 
(from BAS IC, perhaps) but is not closed befo re the 
compute r is powered down or gl itched. Since the 
status of an o pen fil e is $43, DOS will neithe r rec­
ognize the e lllry as " in use" nor "d eleted. " Even the 
sectors wh ich may have been writte n o ul will no t 

reall y ex ist on disk because the VTOC is nOt u p­
dated until the fi le is closed . T he o nl y harm done is 
that this bogus elllry will ta ke up space in the d irec­
tory until the d isk is refo rmatted. The second and 
thi rd bytes of each elll ry contain the size in secto rs 
of the file (low orde r byte first) wh ile the fou nh 
a nd fifth bytes spec ify the first sector of th e fil e. 
DOS o nl y need s to kn ow the first secto r of a fi le 
because each sector poi nts to the next sector 0 1" the 
fi le in a process ca ll ed "linking." 

Linking 
At th is po int it wo uld be best to exp la in how DOS 
forms a data fil e on disk. Fi rst, the use r must open 
a n 110 cha nn el for output to the disk, perhaps with 
the BASIC "OPEN " command. DOS respond s by 
crea ting an entry in the directory with the specified 
fil e na me and a status of $43 . DOS reads the VTOC 
into memory and sea rches the disk map for the 
fir st free sector. I f a free sector is found , its num be r 
is lIsed as the starting sector in the directory e ntry. 
Now, when the Ll ser begins to output data via this 
[/0 channel , pe rhaps with the BASIC "P UT" 
command. DOS wai ts unt il it has coll eClcd 123 
bytes of user data in a buffe r. T hen DOS adds Ih ree 
special bytes of its own a nd outputs the secto r to 
the di sk. I ca ll these three bytes the "secto r link ." 

T he sector lin k. bytes 125 to 127 oflh esecto r . 
col1l.a ins three pieces o f info rma tion. T he hig-h 
orde r six bilS of byte 125 contain a !lumber \\'h ich 
represents the position o f the fil e's entry with in the 
directory (0 to 63) . DOS uses this number to check 
the integrity of the fil e. I f eve r this num ber shou ld 
fai l to match the pos ition of the fi le's directo ry 
entry, DOS generales an error. T he low order two 
biLs of byte 125 and all of byte 126 fo rm a pointe r 
to the next sector o f the fil e . A pointe r is the add ress 
or a record in the compu ter 's memo!,)' or. in thi s 
case, the address ofa reco rd on d isk, the sector 
number. 

T he nex t secto r of the fil e is determined by 
sca nning the bit map o f the VTOC fo r the next 
f ree seClor, which mayor may not be th e nex t 
sequential sector o f the disk. Tha nks to the link 
poin ters. all sectors of a fi le need not be conI iguous 
sectors on the disk. The last byte of the secto r link 
(byte 127.of the sector) co ntains the numbe r of 
bytes used within the secto r . This byte will always 
be $7 D (125) except fo r the last: secto r of a fi le. 
which wi ll probably be on ly partially fill ed. DOS 
writes Ollt this partial seclo r on ly when the L1 ser 
closes the fi le, pe rhaps with the BAS IC "CLOSE" 
command. 

When a n output disk fil e is closed. DOS wril es 
the newly updated VTOC back o ut to seCtor 360. It 
the n updates the fi le's directo ry entry by changi ng 
the status to $42 and filling in the fil e size (bytes I 
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and 2) with the number of sectors used by the file.

This completes the process of creating a file on

disk. Now, when DOS is requested to read a file

from disk, it finds the directory entry of the speci

fied file to determine the start sector. Then, fol

lowing the link pointers, it reads the file, sector by

sector, until EOF (end of file) is reached, indicated

by a link pointer of 0.

Equipped with ;i basic understanding of how a

file is stored on disk, try looking at a file with Disk-

peek. In character mode, first locate the name of

the desired file in the directory (sectors 361-368).

Then put Diskpeek in hex mode and look at the

fourth and fifth byte of the entry lo determine the

start sector. For example, if these two bytes wrere

■"01 02" then type "$201" to read the first sector.

Observe the last three bytes of the sector and

verify that the high order six bits of byte 125 corre

spond to the directory entry position and that byte

127 is the number of bytes used (probably $7D).

Then determine the next sector of the file from

the low order two bits of byte 125 and byte 126.

For example, if bytes 125 and 126 are "06 02" then

the next sector of the file is $202 and the file is the

second entry of the directory (the first entry being

entry zero). If the file is not too long, it would be

instructive to follow the sector links to EOF. Once

the ability of finding a file on disk and following

the sector links is mastered, all that remains is lo

become familiar with the three types of files used

by DOS.

File Types

The first type of file is not a true file, perse, because

there is no entry in the directory for it. This file

type includes the boot record and the directory

itself. And, since the sectors which make up these

files are not linked, but, instead, are related to each

other sequentially, I call these records "sequentially

linked files." When examining a sector of the boot

record or directory, merely increase the sector num

ber by one to get to the next sector of the record.

An example of the second type of file is that
which is created with the BASK: LIST or SAVE

command. This file consists of ASCII characters

which either represent straight texi, as in a LISTed

file, or a sort of condensed text, as in a tokenized

or SAVEd file. Except when viewing the sector

links, the character mode of Diskpeek is best suited

for examining this type of file. At this point it
would be instructive to locate (in the directory

of a DOS disk) a file created with the BASIC LIST
command.

Upon determining the start sector, observe the

file in the character mode. The BASIC program

can be easily recognized. It may be noted that the

carriage return-line feed character (CRLF) is dis

played in its ATASCII representation (an inverse

escape character) instead of being executed. Now

observe a file that consists of a program that was

SAVEd from BASIC. Since the text has been tok

enized, the program is harder to recognize. How

ever, certain parts of the program are not altered

during the tokenization process, notably text fol

lowing REM and PRINT statements. Now, having

investigated ASCII files, it is time to discuss the last

file type, the binary load file.

The binary load file is primarily used to load

6f)02 machine code into memory for execution.

However, its format is so general that it can be

used just as easily to load any type of data, including

ASCII I text. Locate a game or other program which

is run with the BINARY LOAD option of DOS.

Alternatively, create a binary load file by saving

any part of memory (except ROM) with the BI

NARY SAVE option. Now observe the first sector

of llie file witli Diskpeek in the hex mode.

First, notice that all binary load files start with

two bytes of $FF. The next four bytes are the start

and end addresses, respectively, where the data to

follow will be loaded into memory. If these four

bytes were "00 A0 FF BF" then the data would be

loaded between the addresses of SA000 and $BFFF.

I call these four bytes a load vector. After DOS has

loaded in enough bytes to satisfy the load vector, it

assumes (unless EOF is reached) that the next four

bytes specify another load vector. DOS will continue

inputting the file at this n^w address.

Upon completion of a BIXARY LOAD, control

will normally be passed back to the DOS menu.

However, DOS can be forced to pass control to any

address in memory by storing that two byte address

at location $2E0. To store the two bytes, it is neces

sary to specify another load vector as part of the

file. I f, for example, it were desired to execute the

program loaded in at $A000, the following load

vector would be part of the file: FO 02 E1 02 00 A0.

I call this specialized load vector an autorun vector.

It achieves the same result as the RUN AT ADDRESS

option of DOS. Try to find the autorun vector in

the file being viewed. Although it could be at the
beginning, it is most likely located at the very end

of the file.

19 REM DISKPEEK: David Youra 11/18/81
20 SETCQLOR i.-y,4-StTCCujR 2/18,10
38 DIh HEXCBWaS),f€^BVTE*<2)
48 DIM H"XNUmtt3>,SECTRi*i$<£8:>
50 DIM rBWS^QFGRM&i)

66 ? CH?$a25>:? "UAIT A FEW SECONDS. ..■

79 GGSUB I130=GOSUB 9?@
39 GOSUB £^y:RESTORE 99
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and 2) with the number of secto rs used by the tile. 
This completes the process of crea ting a fil e on 
disk . Now, when DOS is requested to read a fil e 
from di sk, it finds the di recto ry entry of the speci­
fi ed fil e to determine the start secto r. Then, fo l­
lowing the link pointers, it reads the file, sector by 
sector, until EOI' (end of file) is reached , indicated 
by a link pointer of O. 

Equipped with a basic unde rstanding o f how a 
fil e is stored on disk , try looking at a fi le with Disk­
peek. 1 n character mode , first locate the na me of 
the desired fil e in the directory (sectors 36 1-368) . 
Then put Diskpeek in hex mode and look at the 
fourth and fifth byte o f the e ntry to d etermine the 
sla n sector. For example , if lhese two bytes were 
"01 02" then type "$20 1" to read the first sector. 

Observe the laSt three bytes of the sector and 
verify that the high order six bits of byte 125 co rre­
spond to the directory entry position and that byte 
127 is the number of bytes used (p robably $7 D). 
Then d etermine the nex t sector of the file fro m 
the low order two bits of byte 125 and byte 126. 
For example, if bytes 125 and 126 are "06 02" then 
the nex t sector of the fi le is $202 and the fi le is the 
second e mry of the directory (the first entry being 
entry zero). I f the fi le is not too long, it would be 
instructive to follow the sector links to EOI'. Once 
the ability o f finding a fil e on d isk and following 
lhe sector links is maslered , allthal re mains is to 
become familiar with the three types of fil es used 
by DOS. 

File Types 
The first type of fil e is not a true fil e, pe r se, because 
the re is no entry in the directory for il. This fi le 
type includes the boot recOl·d and the directory 
itse lf. And, since the sectors which make up these 
fi les are not linked, but, instead , are related to each 
oth er sequentia ll y, I ca ll these reco rds "sequentiall y 
linked liles." Whe n examining a secto r o f the boot 
record or direclory, rnerely increase lhe sector num­
ber by one to get to the nex t sector of the record. 

An example of the second type of fi le is that 
which is created with the BASI C LIST or SAVE 
command . This fil e consists of ASC II charac ters 
which either represent straig ht tex t, as in a LISTed 
fil e, or a SOrt of condensed text, as in a token ized 
or SA VEd fil e. Except when viewing the secto r 
links, the characte r mode of Diskpeek is best suited 
for examining thi s type of file. Atth is point it 
would be instructi ve to locate (in the directory 
of a DOS disk) a fil e crea ted with the BASI C LI ST 
command , 

Upo n dete rmining the sta rt sector, observe the 
file in the characte r mode. The BASI C prog ram 
can be easil y recognized . It may be noted that the 
carriage return-li ne feed cha racte r (CRLF) is dis-

played in its AT ASCII representation (an inverse 
escape cha racter) instead of being executed . Now 
observe a fil e that consists o f a program that was 
SA V Ed from BAS I C. Since the text has been tok­
enized, the progl'am is harder to recogni ze. How­
ever, certain pans o f the program are nOl allered 
during the to ke ni zation process, notably text fol­
lowing REM and PR I NT stateme nts. Now, having 
investigated ASC II fil es, it is time to d iscuss the last 
fi le type, the bina.ry 101ld fi le. 

The binary load fi le is primari ly used to load 
6502 machine code into memory for execution. 
However, its form at is so general that it can be 
used just as easily to load an y type of data , including 
ASC II texl. Locate a game or other program which 
is run with the BI NA RY LOAD option of DOS. 
Alte rnatively, create a binary load fil e by saving 
a n)' pan of memor), (except RO f) with the BI-
N AR Y SA VE option . Now obse rve the first secto r 
of the file with Diskpeek in the hex mode. 

First, notice that all binar), load fil es sLan with 
two bytcs of$FF. The next four bytes are the start 
a nd e nd addresses , res pecLi vely, where the data to 
follow will be loaded into me mory. I f these fo ur 
bytes were "00 AO 1'1' BF" Lhe n the data wo uld be 
loaded between the addresses of$AOOO and $BFFF. 
I ca ll these four bytes a load vpc/or. Afte r DOS has 
loaded in e nough bytes to satisfy the load vector, it 
assu mes (u nless EO F is reached ) tha t the nex t four 
b),tes specify a nother load vector. DOS will continue 
inputting the fil e at this new address. 

Upon completion o f a BINARY LOAD, control 
will normall y be passed back to the DOS menu . 
However, DOS can be forced 10 pass coni rol to a ny 
add ress in memory by stor ing that two byte address 
at location $2EO. To store the two bytes, it is neces­
sa ry to specify a nother load vector as pan o f the 
lil e. I f, for exam ple, it were desired to execute the 
prog ram loaded in al $AOOO, Ihe fo ll owing load 
vecto r wou ld be panofthe fi le: EO 02 E I 0200 AO. 
I ca ll thi s special ized load vecto r an au/orlill veclor. 
It ac hieves the same result. as the RUN AT ADDRESS 
option o f DOS. Try to find the a utorun vecto r in 
the fil e being viewed . Althoug h it cou ld be at the 
beg'in ning , il is mustlikel ), IOGu ed atlhe vcry e nd 
o f the fi le. 

10 ~£~1 D! SKF'EE!<: o.:" I~.1 i d '/oun9 11/ i £1.-,"81 
2~1 SETCOLC;F~ L0 , 4 ' ~:HCOlOF~ 2 , 1~1.· 1~1 
30 Dlt'i HE::.;:CHAR$( 16"),. HE>{B'y'TE:t( 2 ) 
4€1 [lIt·! f:!:::i-;tjiX1$( i 13;' .. ~;ECTF;,'l$( 6f: ) 
50 Onl T~~1P$( 3 \. OFO~:itt: ' l <', 

60 ? CHF::!\ i:25 ::";. "(,lA IT A Ft}l ~::ECotiD':; . " 

70 GU:;U8 1 i3~1 : GO~:;UE: 97[1 
B~3 GO~:;UE: 660: ~:ESTC~:E 9~3 
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98 DATA 8123456789ABCDEF

188 READ HEXCHAR?:OPEN #1,4:8,1!K"

118 DFORM*="H"

128 '7 CHk$<125):? " DISKPEEK by Da

vid Youns'1:?

138 ? "This is a disk utility tor viewin

9"

148 ? "individual sectors of * disk. It"

158 '7 "reads the sector specified by the
it

168 ? "user and then displass it's confce

nts"

178 ? "as a matrix of hex bytes or ATASC

II"

iS8 ? "characters. "=?
IS© ? "The sector number can be specifie

d in"

288 ? "decimal ('361' ) or hex ('$169' ).

Tape"

219 ? "RETURN to toss "I e froffl one display

228 ? "format to the other."

238 POSITION 2,20 = ? CHR$<156>; '? "Sector

248' INPUT HEXNUM*=IF LEN(HEXHUM*)<>U THE
N 238

258 IF DF0RM$="C" THEN OFORH$=nH"'GOTO 2

76

268 DF0RM$="C"

278 GOSUB F70:GGTG 238

288 GOSUB 500: IF BYTE<8 OR BYTE>728 1\B\

GOSUB 358=GOTO 230
298 SECHUM=BYTE

388 GOSUB 880= IF X=i THEN GOSUB 773

318 GOTO 236

328 REM

338 REM « PRINT ERROR MESSAGE tU

348 REM
350 POSITION 2,19:? $$$( 156);CHR$( 156);

CHR$a56).;!!H0T LEGAL NUMBER!!!: RETURN

360 REM

378 REM tm PRINT HEX BYTE ******

388 REM

398 GGSUB 438^ PRINT HEXBYTE$= 'RETURN

488 REM

418 REM ttt HEX COHUERSION tt%

428 REM
438 TEMPB=BYTE = EYTE= INT( BYTE/16)+1 _

448 HEXBYTCKM
458 BYTE=(TEMPB~=

468 HEXBYTE$(2,2 =HEXC!W$( BYTE j BYTE )

5i8 TRAP fc38=IF HEXNUm<MX>1!$:! THEM G
0T0 628

528 HEXHUf1$=HEXHl>M*C 2)

538 IF LEHCHEXNUtWW T^£N HEXNUH*(4)=HE
'MJ\n< 3) i HEXNUN$( 3,3 >#EXNUM$< 212): HE>^HU
m<. 2,2>=HEXNU£1$< 1,1):HEXMUnj( 1,1 )=U8"

548 IF LEHCHEXNUM$>=2 THEN hEXNUWC 4 >=4€
)&m$< 2 > ■ HEXNurm 3,3 >=HEX^jm< 1, i :<; hexnu
:it(i,2>="00"

558 IF LEN(MEXNUM$)=1 THEN hEXHUWC 4 >4E

568 IF ASKHEXHUH*(1j1»>S4 Tf€H HEXHUM*

578 IF ASC(HEXNUM$(2,2))>64 TI€H HEXMUMJ

5:38_IF ASC(HEXHiJr1*(3,3)»64 THEN f£XHUr!$

(3/3)=CHR$(ASC< HtXNUM^C 3,3))~7)

538 iF h'z'L"'. HEXr^'jM'fv 4 4.'!) /64 ihfcM HhXH.UMi

\ 4/ "4 .'t=L'HR-f"''. :r~!ziL-i; HEXHUM$£ 4.- 4) )~7 -1
658 BYTE=( ASK HEXNUH$£ 4,4 J )—48)+l€^( A'-;C(

HEXnUm$( 3.-3) )~4S )+256*( ASC( HEXNUftK 2,2))

giy TRAP 48838:RETURN

628 TRAP 638;BYTE=UAL(HEXHUM^):GOTO 618
638 GOSUB 358;BYTE=-i:Q"M!": 610

648 REM

658 REM tit DISK FEAD--"t'KlTE ***

668 REM

678 RESTORE SSy^FOR K=l TO 68'READ Q:SEC

TRi'mK,K)=C^$(Q):r£XT K; RETURN

688 DATA 184,184.104,281,8^ 169.-32,144

698 DATA 2,169,57,72,169,8,72,169

708 DATA 1,72,169,0 / 72 > 169.. 128 .■ 72

718 DATA 169,6,72,72,184,184,141,5

728 DATA 3,184,141,4,3,184,184,141

738 DftTft l,-i,184,184:141,2,3,184

748 DATA 141,11,3,184,141,18,3,32

758 DATA 83,228,173,3,3,133,212,169

768 UATA 6;133,21^,96

778 RBI
788 REM V& DISPLAY SEC i UK $%$■

798 REM

818 ? "SECTCR # = aiSE3CHLlij

838 BYTE=SECMJM:256:^INT(SECNUM/256)
648 GOSUB 370;? ■>>"

850 IF DF0RM$="H" THEN GOTO 870
ygg X=USR(ADR( MEMCHAR*), 1536+123)■ RETURN

878 X=USR( AOR( MEMHEX?), 1536+128 ); RETURN

478 BYTE=TEr1PB-REiUKH

488 REM

498 REM tn NUMBER COMUERSIOH n%

588 REM

i REh
890 REM tU READ SECTOR Wt.

968 REM
9i8 X=USR(AuR( SbCTRwf ) ■ 32, SECNUM)
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9f1 DAT~i (1i 234567~:9AE:CDEt: 
i~1f1 F.:EAO HE>::CHA~:$ :OPEN #i .. 4: 0J 11K'· 
i 1~1 DFOF~r'1$= ;;H'; 

120 .,. CHRh 1::::5 ) ' ? " DI :,;}'2ElOl : b", Cia 

Btl .:- "This is a disk uti 1 it!<! for· ~Jie"Jin 

140 ? "indi'.'idlJa 1 sect.or·s of a disk . It" 

150 .,. "r·eads the sector· sf·eci f ied b!<! the 
" 
160 ? II user- and then dlst='l ~~s it-'s conte 
nts" 
170 ? 11- _ 

:;. ,ut.r i x of he;( b!<!t.es ATA:3C ~'" or· 
JI" 
18~1 '7~ 11 chat-'acter.s . II :? 
19£1 .-;:. "The sector nu",ber· can be specifie 
d inn 
200 ? "deci "nl ( '361 ' :> or· he;( ( ' $169 ' ) . 
TYP'e ll 

210 .:- "RETU~t·l to t.oss1 e ft-·,)", one disp h~1 
" 
220 .-;:. 1\ f Clr"Yla t t.o t he other-. 1\ 

230 PO'.3ITIOH 2,20 '·' · CfF$( 156); " "::;ed.,:,r· 
#11 j 

24(1 IHPUT HE>':t-1UI1$ ' IF LEt¥ HDJiUt-1$ )< >0 THE 
H 28~1 
25(1 IF DFOFl1$="C" THEtl DFOF:t-1$="H'" GOTO 2 
70 
26(1 DFOPt-1$="C" 
270 GOSU8 770 : GOTO 230 
<''b'0 GOSU8 500 ' IF 8\'TE< 0 OF: 8YTE> 720 THEH 

G09J8 3:-.0 ' GOTO 230 
290 SECNUI·1=8'l'TE 
3(10 I:;QSU8 8~'0 ' IF :":= 1 THEtl GOSU8 770 
31(1 GOTO 230 
3<',(1 F:Et1 
330 Fit1 :'i::!l Plmn ERROP t1E::SA'~E ttl,( 
340 PEt1 
350 F'Cr.3 IT IOt·l 2, 19 , :- CHR$( 156); CHR$( 156); 
CHRt( 156 )" "tUT LEGAL tI.118EF.: i " 'RETURH 
36(1 F:EM 
37[1 FfM :nt'i Plmn HE}': 8'-,'TE :;,t::n~:,:i 

380 F.'Et1 
39£1 @:t!E: 43[1 ' F'Plm HE>(B'lTE$, ,F:ETURH 
400 PHi 
410 RHi t:~t: HE}: CC~·~..JER::; I otl ~:'::f::;' 
42(1 RHl 
430 TEI·1F'E:=E:YTE' B':'1E= Hn( 8'-,'TE/ 16 )+ 1 
440 HE>::E:\'TE$( 1: 1 )=HE<CH;:;~~$( B,-:"'TE : 8\'TE ) 
450 E:VTE = ( TEt'1PE~-( BYTE - 1 ):~: 16 )+ 1 
46~1 HE>::E:'l TE:t( 2 .. ,: )=HE>I :Ht:Rt( 8VTE; B'y'lE ) 
470 E~'lTE=TEt1PE: ' PETUF~t~ 
48f1 PEt1 
49£1 F:Hl tt;; HiJ1EH' COtf ... I ~:F: ':;m l :;,:;t: 
500 F:Et1 
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51(1 TRAP 630: IF HE>:l~Uttt( 1 .. 1)< ) 11$iI THEt~ G 
OTO 62(1 
52(1 HEiJliJI1!=HE>JiUt·j$( 2 ::: 
530 I F LH~< H2,,:riUtl$ )=3 THEi 1 HE>liUttt ( 4 )=HE 
i(tUl$( 3 ) , HE>:tlUIW. -:3 ,3 )=HE}:t ~!jr1t ( 2, :2 :> ' HEiJ1U 
t"1:*:( 2! 2 )=HE:~~f·.;1jf-1$( 1) 1 ) : HE;·:l~Ut·1$ ( 1 J 1 )= 110 11 

54(1 IF LEtK HEi;tiUttt. )=2 THEtl HE>JiUllt( 4 )=HE 
i11UtW 2 ) , HmlUi1$( 3· 3 )=f·E <HUt1:t<: 1, ! :." HE>J~J 
as.( 1J2)=1I06 11 

550 IF LEtK HE>:t·1UI1t )= 1 THEtI HD}!!Jt1:F 4 )=HE 
}(t·tlttt( 1 ) 'HEi}iUttl\ L 3 )= " 0(1)" 
560 IF A::;C( HEililJt·1V L 1) \>6.1 THEt·j HDJ11~m 
( 1., 1 )=CHF:t ( H,3U HD}lUr1V ! .. 1 ::: )-7 ) 
570 IF A':;UHDJ1UI1t( 2 ,2)\>6.i THEti HE:11Utlt 
( :2 .. :2 )=CHRt( H':;C( HE>JilJrW: :2 ., 2 ) :·'-7 ) 
5:::0 IF A'3C/ HE>=:t-4i_!jt! ( 3 , 3) » 64 THEt·~ }-f}~t·~Un:l 
( 3 .. :3 )=CH~:$( A::f( Ht:~J~Urt;.( 3 J 3) )-7 ) 
590 IF A':;U: HE);:r· ~unt( 4 · 4) ) >EA TtfJ~ HE~<HI_~·!:t 
( 4) 4 )=CHRt:( ASC( HE)::~'~Urt!:( 4,' 4 ) )-( ) 
6£1(1 8\'TE =( A~:;C( HE>}~Ut'1$( 4., 4 ) )- 48 )+ 16:~( ~=t:;C( 
HE>;: ~·JU!·i$( l .. :3 ) )-4;:: )+25t::*:( H':;C( HE~r.:t-iUil!:( 2 J 2::: ) 
-4::: )+4£196:~:( A::;C:( H'c ::< r'~!Y'1't( i .. 1 > )-4~: ) 
610 TRAP 4(11.}00· FHUF:ti 
620 TRAP 630, 8'lTE=I)AL( HEi1iU'1n, mTO 61(1 
63(. GO::;LIE: 3::,(1, BYTE=- i ,GOTe: 61(1 
640 PEri 
65(1 F:H1 :,~:t:t Dr :,*:: ~:EAO -··~'lR iT E t:n 
660 F:Et1 
67(1 F:E;TOF:E 6t~<\ ' FOR V=1 TO 6~: ' F.:EAD I), ::;£C: 
m,j$( K, K )=CHP$( I) ::: 'tiE)(T K' PET UF~tl 
6b,(1 DATA 1[14; 104 , 104 , 201 , 83 , 169 .. :::2; 144 
69[1 DATA 2 .. 169.,:::7, 72) 169, t1 ., 72 ) 169 
700 DATA 1, 72, 169, [1, 72 ., 169.,12:::,72 
710 DATA 169 ,6, 72 , 72,104, 1(14 ., 141, 5 
7<''0 DATA 3., 1(14, 14i, 4,3, 104 , 104 , 141 
73(1 DATA 1,3, 104, 1~4 , 14L2 , 3 , 1~14 
740 DATA 141..11,3, 1(I4, 14!..10, 3,32 
75(1 OAT A 83, 22t:, 173, 3., 3., 133, 212 , 169 
760 DATA 0, 133 ., 213.,% 
77(1 REt1 
7~'(1 Fft-1 :,:,: :~: .. , OI ::;F'LAY ::;ECTDR :~,:~,::;, 

790 F:EI1 
b'0~3 m'TE= n-lT( ::Et·1UI·1l256) ,.:- CHF.:t( 125 ::: 
81(1? ":;;ECTOR # = " ;SEClU1; 
SL'(l ? " ($" ." GCrotlE: 370 
830 b'YTE =SEC:t-~jt'1-25Er:~:: I t·n ( ~:;ECt·~Ut·i / 256 ) 
84~1 GCr.:;UB 370 , .:- ")" 
850 IF DFCJF:t-1:t="H" THHi @TO t :7£1 
&;0 :>AJSR( AOR( ~itJ1CH;;f:t ), 1536+ 128 )' RETUF:H 

87~1 }(=U3R( AOF.:( 11EtiHD~$ ) .' 1536+ 1<'"3 ) , RETUF:H 

8l;,(1 FH1 
89(1 FH1 t :H PEAD SECTOR :\cJ,,:t 
9£10 Fft·1 
9i [1 ::<=UE;~~( ADF.\ SECT~~~,j$ ) ., :::2 ) ~;EC~·~Ut·1 ) 
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926 IF X=l TrEH 950

938 POSITION 2,19
940 ? "CAN'T READ SECTOR "iSECNUtl;"!"
950 RETURN

968 REM
970 REM m DISPLAY MEM IN HEX W

989 REM
99S DIM MEMHEX$(122)
1800 RESTORE 1010 ■■ FOR K=l TO 122 = READ Q-

tB1HEX*< K, K )=CHR*< Q): NEtfT K: RETURN
1810 DATA 184.. 164.. 133,229,164,133..228.16
9

1620 DATA 0,72,184.72/16.?. 169.155
1630 DATA 32,164,24b, 104,96,169,155,32
1640 DATA 164,246,104,72,74,74,74,74

1650 DATA 201,IS,48,2,185,6,185,48

i860 DATA 32,164,246,104,72,41,15,281

1070 DATA 19;48,2,105,€,.185,43,32

1080 DATA 164,246,169,32,32,164,246,169

1090 DATA 32,32; 164,246,104,72,168,177

1100 DATA 228,74,74,74,74,261,18,48

1110 DATA 2,185,6,105,48,32,164,246

1120 DATA 104,72,168,177,228,41,15,261

1130 DATA 10,48,2,185,6,185.. 48,32

1140 DATA 164,246,169,32,32,164,246,104

1150 DATA 24,195,1,72,41,7,208,284

1160 DATA 240,144
1178 REM
1180 REM WS. DISPLAY MEM IH CHAR FORMAT

m
1190 REM

1208 DIM MEMCHhR$< 122)
1210 RESTORE 1220* FOR K=l TO 122 = READ Q=
t€MCHAR$< K, K )=OftK Q ): NEXT K: RETURN

1228 DATA 194,184,133,229,104,133,228,16

1230 DATA 0.72,184,72,16,7,169,155

1248 DATA 32,164,246,184,96,169,1 to>32
1250 DATA 164,246,104,72,74,74,74,74

1260 DATA 281,18,48,2,185,6,185,43
1278 DATA 32,164,246,184,72,41,15,281

1280 DATA 19,48,2; 185,6,185,43,32

1290 DATA 164,246,169,32,32,164,246^169

1300 DATA 32,32,164,24b, 169,1,141,254
1310 DhTA 2,104,72,163,177.-228,291,155

1328 DATA 288,11,169,9,141,254,2,169

1338 DATA 219.-133,93,169,31,32,164,246

1348 DATh 169. 32,32,164,246,169,32,32

1350 DATA i64,246>169,0,141,254,2,184

1360 DATA 24,i85,1,72,41,f,285,284

1370 DATA 240,144

$729.00

$65.00

from

SOFTWARE STREET

We carry a wide variety of

hardware and software to

accommodate all ATARI needs.

Call or write for FREE catalog

SOFTWARE STREET

3 392 Clipper Dr.

Chino, CA 91710

(714) 591-3061

ca for SniDDinQ charaes

$429.00

A
ATARI
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m IF >~=1 THEH 950 
930 F"\l'3ITlOH 2, 19 
940 ? "CAN I T READ SECTOR "; SECllUtl; " I " 
950 RETURN 
960 REM 
970 REt-l ttt. or SRAY tlEJl Hl HEi~ t*:t 
%'0 REM 
990 or tl t1Et1HEi~$( 122 ) 
1000 RESTORE H110' FOR K=l TO 122' READ G!' 
MEt1HE>($( K, K )=CHR$( 0 ) 'tEXT K' RETURH 
1010 OATA 104, H14 , 133, 229.,104 , 133, 2::'",3,16 
9 
1020 OATA 0, 72,104,72, 16, 7, 169, 155 
103(1 OATA 32 , 164, 246 , 104, % , 169.,155 , 32 
1040 OATA 164, 246 , 104,72, 74,74,74,74 
1050 DATA 201.. H;,48,2, It.l5,6, 105, 4:3 
1060 DATA 32, 164, 246,1(14 ., 72 , 41.. 15, ::''01 
107(1 DATA U), 48 , 2, Hi5 ., 6 , 105, 48,32 
1080 DATA 164, 246 , 169, 32,32, 164, 246,169 
109(1 DATA 32, 32, 164.,246., 104, 72 , 168., 177 
110(1 DATA 228,74,74,74, 74 ,201,10,4t: 
1110 OATA 2, W5, 6, 105, 48,32,164 , 246 
11<''0 OATA 104,72,168,177, 228 , 41, 15., 201 
113(1 OATA 10,48, 2,105 ,6 , 105, 48,32 
1140 OATA 164 , 246,169,32,32,164,246,104 
1150 OATA 24,105.,1, 72 , 41, 7, :;:08, 2~14 

SOFTWARE 

116(1 DATA 240 .,144 
1170 FHl 
llE:(1 REt·, :'t** DISPLA'o' t'Bl I I-1 CHAR FORtlAT 

119(1 FH1 
120(1 0 It1 tlEll::HAR$( 122) 
121t1 F:ESTORE 1220 'FOR K=l TO 122'READ 0 ' 
tIJ1CHA~:$( K, K )=CHR$( Q ) 'HEi(T K' RETUF:H 
122(1 DATA 104 ., 1(14 , 133,229, 104.,133 ., 228 , 16 
9 
123~1 DA1A ~1 ., 72 .. 104 .. 72,16 .. 7} 169 .. 155 
1240 DATA 32, 164, 246 ,104,96 , 169,155, 32 
1250 DATA 164; 246} 104 , 72 .. 74} 74} 74; 74 
1::''613 DATA 201, 10A8,2 , 105,6, 105,48 
12713 DATA 32, 164, 246 , 1134,72 , 41, 15 .. 201 
1,.'t:~1 DA1A 10, 4~: } 2} 105 .. 6 .. 10:1.' 48} 32 
129~1 DA1A 164 .' 246 ; 169 .. 32J 32 J 164J 246 , 169 
13et1 DATA 32, 32 , lE4 , 246,1 69 , 1, 141, 254 
131(1 DATA 2 .. 1£14 , 72 .. 168, 177; 228, c'Ol .. 155 
1320 DAIA 20::: .. 1 L 169) £1 .1 141.. ,:54 .. 2J 169 
133~1 DA1A 219 : 133 , 93/ 169} 31 J 32} 164} 246 
134(1 OAIA 169: 32 /32 J 164 .. 246 .. 169 ., 32J 32 
13513 DATA 164 J 246 . 169) (1 ) 141} 254 , 2, 1£14 
1360 [~A1A 24)i [15 ,1 .. 72 .. 41 )7 .. 2~1~: J 204 
1370 DATA 240 .. 144 

from 

STREET 

$729.00 
We carry a wide variety of 
hardware and software to 
accommodate all AlARI needs. $429.00 

$65.00 

Call or write for FREE catalog 
SOFTWARE STREET 
3392 Clipper Dr. 

Chino, CA 91710 

(714) 591-3061 

Jll 
ATARI 

• -~c:.---. 0 
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', Single Board Computers

80-153 1k RAM 2k EPROM
80-280 1k RAM 2k EPROM
81-260 2k RAM 4k EPROM

81-030 4k RAM 16k EPROM

8085 3 chip system

8088 5 chip system

Apple II boards

79-295 Parallel I/O

81-132 A-D 16 Channel

80-085 12k EPROM (2716)
80-244 EPROM PROGRAMMER

80-144 Display add + data

Bare Board

$19.95

S19.95

$39.95

$89.95

$24.95

$29.95

Bare Board

$19.95

S29.95

$39.95

S24.95

S25.95

80-297 Parallel Printer Interface

Extender Board

81-088 Speech Synthesizer (Votrax SC-01)

Other Products

CRT Controller

79-287 A-D and D-A

79-282 SS Switch 1 ch.

79-282SS Switch4ch.

80-160+5 Volt500 Ma.

80-161 ±12 Volt 120 Ma.

Bare Board

$39.95

$19.95

$ 6.95

$24.95

$ 8.95

$ 8.95

81-120 Parallel Input Speech Synthesizer

Send for compiete Catalog and OEM pricing

* Partially Populated price.

£l. Jams Bkix k VGINKF

Kit

$ 89.95

$119.95

$149.95

'$249.95

Kit

$59.95

$69.95

$49.95

$39.95

$42.95

$69.95

$12.95

Kit

$59.95

$10.95

$39.95

$16.95

$18.95

RING

Assm.

$110.95

$129.95

$199.95

$349.95

Assm.

$ 69.95

$ 89.95

$ 59.95

$ 49.95

$ 49.95

$ 79.95

$139.90

Assm.

$ 79.95

$ 13.95

$ 49.95

$ 20.95

S 22.95

$149.90

INC.

ALL PRODUCTS ARE A VAILABLE FROM JOHN BELL ENGINEERING

r-^-i P.O. BOX 333 • REDWOOD CITY, CA 94064

ADD SALES TAX IN CALIFORNIA

i—,

|_YIUJ

ADD5% SHIPPING & HANDLING • 3% FOR ORDERS OVER S100
10% OUTSIDE U.S.A.

SEND FOR CATALOG (415)367-1137

The \foice gives

your Apple the

power ol speech i

Use the standard
toce vocabulary to

speak on endless com

bination cf phrases, or

easily record your own

vocabulary ond make your

Apple sav anything you like

Each data disk stores up to 80

words or phrases w-iich can be

sotted (orquick reference. What's

more, theVoice allows vou to speak

Iram any Basic program by using

Print Commands Guaranteed

the best ana easiest to use

speech software avoliable

For the Apple II or Apple II

Pluswith43K (S3995)

from the leader in quality software

33ON CHARLES STREET
BALTIMORE. MD 21201
.(301)659-7212

ECHO ][™ SPEECH SYNTHESIZER
UNLIMITED VOCABULARY AT YOUR FINGERTIPS

Give your Apple* something to talk about with an

ECHO ][ Speech Synthesizer. The ECHO ][ offers in

telligible voice-output while using a minimum of RAM.
The ECHO 1( uses LPC technology pioneered by Texas
Instruments, coupled with a phoneme-based operating
system allowing you to create any vocabulary desired.

Variable stress, pitch and volume let your Apple ask
questions or make exclamations while also allowing

for optimal quality. Speech can easily be added to
BASIC programs with PRINT statements.

The applications of synthesized speech are limited

only by your imagination. From educational programs

to games to business applications, speech-output

adds a new dimension to your Apple's capabilities.

The ECHO ][ Speech Synthesizer comes complete with

speaker and cable, instruction manual, speech editing

features and a sample vocabulary. The ECHO ][

requires 48K, Applesoft and at least one disk drive.

Suggested list price is $225.

For further information, contact your dealer or Street

Electronics Corporation.

Dealer inquiries welcome.

* Trademark of Apple Computer Company

/SEC/ STREET ELECTRONICS

CORPORATION

3152 E. La Palma Ave., Suite D

Anaheim, CA 92806 (714) 632-9950

Single Board Computer. 

8().153 1k RAM 2k EPROM 
80·280 1k RAM 2k EPROM 
81·260 2k RAM 4k EPROM 
81'()30 4k RAM 16k EPROM 
80853 chip system 

Bare Board 

8088 5 chip system 

Apple II boards 

79·295 Parallel If 0 
81·132 A·O 16 Channe 
80-08512k EPROM (27161 
80-244 EPfIOM PROGRAMMER 
8Q.144 Olsplay add + dala 
8()'297 Parallel Printa Interface 
ExlenderP<>a.rd 
81..()8B Speec ynlh 

Other P Oducts 

CI3J~CorrtrolJef 
9:28~·D and [),;7I. 

79·282 $ 5 Switch 1"Ch. 
79·28q5 S Switch 4 ch. 

$19.95 
$19.95 
$39.95 
$89.95 
$24.95 
$29.95 

8Q.160 +5 Volt SOOMa. S 8.95 
8Q.161 ± 12 Volt 120ML S 8.95 
8.(.'120 Parallel Input Speech Synthesizer 

Kit 
$ 89.95 
$119.95 
$149.95 

"$249.95 

$59.95 
$10.95 
539.95 
$16.95 
$18.95 

Send tor complete catalog and OEM pricing • 
• Partially Populated price. 

Assm. 
$1 10.95 
$129.95 
$199.95 
$349.95 

As sm. 

Assm. 

S 79.95 
$ 13.95 
$ 49.95 

20.95 
$ 22.95 
$149. 0 

~ JOHN BEL , ' EEHING, INC. 

ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING 

o P.O. :g~ ~;.sl~~i~~~ogA~IIVc;~~1!4064 ~ 
ADD 5% SHIPPING & HANDLING . 3% FOR ORDERS OVER $100 

10*1. OUTSIDE U.S.A. 

SEND FOR CATALOG (415) 367·1137 

.. ~ 

..,jI, 

The \4:)iCe g ives 
your Apple the 

pov,'9r 01 speech! 
Use lhe standard 

Voice \O:o bulOrv 10 
spec\( an endless com­

binalOOc( phrasei, a 
eaSIly rocad your 0Nn 

vocabulary and make your 
Apple soy a nything you hlc.e 

Eoch dolo disk sta8S up 10 80 
wards a phrases wnlCh can be 

SOI ted taQuick re/elcnce. W'hal's 
l'TlOfe. l heVoice o llowsyou lo speok 

110m any Ba,;ic proglam by usrng 
Pfint Commands Guaranteed 

the besl and EtOSIeSt lOUse 
sPeeCh sotT'Io.<:Ileovolloble 

For Ina Apple II a Apple II 
PlusWllhA8K (S39Q5) 

from the leader in quali(y software 

~-~-~-' -'----------~ 
330 N CHAAlES STREET 
aAUlMORE. MD 21201 L.. ___________ (301 )b5Q.7212 

c.ao .. .... ""_ ....... .... _" ...... _--

ECHD ][TM SPEECH SYNTHESIZER 
UNUMffED VOCABULARY AT YOUR RNGERTIPS 

GIve your Apple· something to talk about wIth an 
ECHO ][ Speech Synthesizer. The ECHO ][ offers In­
te llIgible voice-output while usIng a minimum of RAM. 
The ECHO ][ uses LPC technology pioneered by Texas 
Instruments, coupled with a phoneme-based operatlng 
system allowing you to create any vocabulary desIred. 
VarIable stress, pItch and volume let your Apple ask 
questlons or make exclamatIons while also allowing 
for optImal quallty. Speech can easily be added to 
BASIC programs with PRINT statements. 
The applicatIons of synthesIzed speech are limIted 
only by your Imagination. From educational programs 
to games to business applications, speech·output 
adds a new dimensIon to your Apple's capabilities. 

The ECHO ][ Speech Synthesizer comes complete with 
speaker and cable, InstructIon manual, speech edIting 
features and a sample vocabulary. The ECHO ][ 
requires 48K, Applesoft and at least one disk drive. 
Suggested list price Is $225. 
For further Informatlon, contact your dealer or Street 
Electronics Corporation. 
Dealer Inquiries welcome. 
• rr.dI;n'\IIl'tt of Apple Computer COfT'IpIIny 

/SEC! STREET ELECTRONICS 
CORPORATION 

3152 E_ La Palma Ave., Suite 0 
Anaheim, CA 92806 (714) 632-9950 
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Apple

Addresses
Bill Grimm

Mountain View, CA

The Apple II uses three types of addressing de

pending upon the language being used. Apple's

machine language uses hexadecimal addresses in

the range from $0000 to SFFFF. Its Floating Point

BASIC language uses decimal addresses in the

range from 0 to 65535. Its Integer BASIC uses

decimal addresses in the range from 0 to 32767 to

-32767 to-I. This means that, if you want to address

a particular memory location, you must choose the

correct address for the language you are using.

Since I program in all three languages and my

references are a mixture from all three. I needed

an address cross-reference program. So I wrote

"Apple Addresses."

"Apple Addresses" can be used "as is" to con

vert one language's address to another's, and to

give the high and low byte values which need to be

poked into a BASIC" program lo store that address.

Alternatively, you could extract the subroutines in

Apple Addresses which convert between hex and

decimal numbers and insert them in your own

program. See the last paragraph of this article for

more details.

The program begins by asking the user which

of the six possible conversions he would like to

make. This is followed by a request to select the

way the results of the conversions are to be dis

played. There are four possible displays:

1. single conversions displayed on the monitor

one at a time.

2. Single conversions printed out on a SUentype

printer* one at a time.

3. a range of conversions displayed on the

monitor.

4. a range of conversions printed oul on a

Silentype printer*.

*With slight program modifications oilier primers could

be used.

Subroutines

"Apple Addresses" makes extensive use of subrou

tines. This helps in organizing the program as well

as making it shorter and easier to debug. The

controlling or EXECutive routine is called Apple

Addresses - Exec. It starts on line 100 and goes to

line 310. Since a picture is worth a thousand words,

I made what I call a balloon diagram (Figure 1) to

show how data flows through the program. These

are the conventions I used to make the diagram;

1. Each balloon represents a subroutine. The

name of the subroutine and the line numbers

where it is located are placed in the balloon.

2. Data flows through a subroutine in the

direction of the arrows on the outside of the

balloon.

3. Data flows between subroutines in the direc

tion of the arrows on the strings.

4. If conditions are placed on what data flows

through a subroutine, these conditions are

written in along the strings.

As an additional aid for understanding how

the program works 1 have included the following

variable descriptions list:

A() — each A(I) holds the decimal equivalent

value of the Ith hexadecimal numeral in the

hex number being created from a decimal

number — appropriate numbers are then

added to convert these to ASCII codes.

AS( ) — holds the characters represented by

the ASCII codes in A().

CHOICE— holds the number of the conver

sion chosen — see lines 120 to 178.

DVL — holds the decimal value of the number

being converted — may be either FP or INT

decimal.

DVLS — is the string equivalent of DVL and is

used in the output routines.

FLAG — if flag = 1 then an invalid number

was entered and the program returns to get a

new number.

FRST — holds the FP Basic address equivalent

of the lowest address it) the selected range.

FRS'I $ — holds the smallest address chosen -

this address is then processed and stored

in FRST.

HVL$ — holds the hex number selected or

the hex number resulting from the conversion

— if no hex numbers are involved then it

holds the converted decimal number.

LST — holds the FP Basic address equivalent

of the largest address in the selected range.

LSTS — holds the largest address chosen —

this address is then processed and stored

in LST.

N — holds die decimal equivalent of each hex

numeral in a hex number being converted to a

decimal number.

PI Il'/r — holds the number that would be

poked into the high byte when placing the

address into memory.
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Apple 
Addresses 
Bill Grimm 
Mountain View, CA 

T he Apple II uses three types of address ing de­
pending upon the language being used. Apple's 
machine language uses hexadecimal add resses in 
Ihe range from SOOOO LO SFFFF. Its Floatin , Poi m 
BASIC language uses decimal addresses in the 
range from 0 to 65535. liS Intege r BASIC uses 
decima l addresses in the range from 0 to 32767 to 
-32767 LO -I. This means that, if yo u wamLO address 
a particular me mo ry loca tion , YO Li lTlu st choosc the 
correct address for the lang uage yo u are L1 sin r. 

Since I program in all three languages and my 
references are a mixture from all three , I needed 
an address cross- re fe re nce prog ram . So I wro te 
.. A pple Add resscs.·' 

"A pple Addresses" GIn be used "as is" to ~on ­
vc rt o ne language's address to anothe r's, and to 
give the high and low byte val ues which need to be 
poked illlo a BASIC progra m to sLOre that address. 
Alternativel)'. yo u could ex tract th e subro utines in 
A pple Add resses which conven betwee n hex a nd 
decimal numbers and insert them in your own 
program. See the last paragraph of this anicle for 
more details. 

The program begins by asking the user which 
of th e six poss ible conversions he would like LO 
make. This is followed by a requeSi to seleCl the 
way the resu lts of the con versio ns are to be d is­
played. There are four possible displays: 

1. sin g le conve rs io ns displayed on the mo nitor 
one at a time . 

2. Single conversions primed out on a Silentype 
printe r* one at a time. 

3. a ra nge of conve rsions displayed o n the 
monItor. 
4 . a range o f conve rsions printed out on a 
Si lentype prime r*' 
*\Vi th sligh! pnlgri:l lll modificat ions ol hl: r prinlcrs could 
he uscd . 

Subroutines 
"A pple Addresses" ma kes ex te nsive use ofsubrou­
tines. This helps in organizing the prog ram as well 
as making it shoner and easie r LO d ebug. The 
controlling or EX ECutive routine is ca ll ed Apple 
Addresses - Exec. It stans o n line 100 and goes LO 
lin e 3 10 . Since a picture is worth a th o usand words, 
I made what I call a balloon diagram (Figure I) LO 

show how data nows through the program. These 
are the conve ntio ns I used to make the diagram ; 

1. Each balloon represents a subroutine. The 
name or the subroutine and the lin e numbe rs 
whe re it is loca ted a re placed in the balloon. 
2. Data flows thro ug h a subroutine in the 
direction of the arrows on the outside of the 
ball ooll . 
3. Data flows between subro utines in th e direc­
tio n o f' th e arrows on the strings. 
4. I r conditio ns a re placed on what data fl ows 
through a subroutine, these conditions are 
written in along the slring.,. 

As an additional aid for unde rstandin g how 
the progra m works I have included the following 
"ariable descriptions li st: 

A() - each A( I) holds the decimal equi va lenl 
va lue o f the Ith hexad ec ima l nume ral in the 
hex number being created from a decim,!!1 
number - approp ri ate numbers are the n 
added LO conve rt these LO ASC I I codes. 
A$( ) - ho lds the cha racters rep resented by 
the ASC I I codes in A( ). 

C HO ICE - holds the num ber of the con ver­
sion ~ h()se n - see lines 120 to 178. 

DVL - ho lds the decimal va lue of the number 
being convened - ma y be eithe r FP or I NT 
deci mal. 
DV L$ - is the string equiva lem of DV L and is 
used in the output routines. 

FLAG - if nag = I then an invalid number 
was e nte red and th e program re turns to get a 
new numbe r. 

FR T - holds the FP Bas ic address equivalent 
of the lowest address in the selected range. 

FRST$ - ho lds the small est add ress chosen -
this address is then processed and stored 
in FRST. 

H VL$ - holds the hex numbe r selected or 
lhe hex number resulting from th e con ve rsion 
- if' no hex numbe rs are in volved lhen it 
ho lds the con ve rted d ecimal number. 

LST - holds the FP Basic address equi va le nt 
of the largest address in the selected range. 

LST - holds the largest add ress chosen -
thi s address is the n processed and sLOred 
in L T. 

N - holds the decimal equivalent o f each hex 
nume ral in a he x numbe r be ing convened to a 
d ecima l numbe r. 

PH 1% - holds the number tha t would be 
poked into the high byte when placing the 
address illlo memory. 
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PLO% — holds the number thai would be

poked into the low byte when placing the

address into memory.

POK — holds die address from which PLO9?

and PHI% are derived.

SELECT — holds the type of output selected

— see lines 402 to 470.

STP — holds the positive decimal stepping
interval chosen.

STF$ — holds the stepping interval chosen

which is later changed and stored in STP.

TB — the horizontal lab value desired.

TN — holds the intermediate numbers of the

decimal address that is being converted into a

hex address.

VTB — used to control the vertical tabbing of

the monitor output.

Some Suggestions

1 have found that the easiest way lo debuc a

gram while I am entering it is lo first type in the

EXEC program. Then, if I place return statements

at all the branching locations, I can check the EXEC

for bugs. Once the EXEC is free of bugs, I add one

subroutine at a time in the order that the EXEC

uses them, checking for bugs as I go.

If you have a need for subroutines which

convert numbers from hex to decimal or from

decimal to hex, I wo subroutines in this program

may he of help. The first is called "decimal lo hex

converter" (lines 42 to 50). The input to this routine

is TN which must hold a positive decimal number

<65536. The output is HVLS which holds the hex
equivalent to the number in TN. The second is

called "convert hex to INT or FP decimal" (lines

1000 to 1050). The input to this routine is HVL$

which must hold a hex number < = SFFFF and

choice. If choice = 1 then you get the positive

decimal equivalent. Otherwise you get Int BASIC'S

equivalent. The output is a decimal number in DVJL
pr

Figure 1: Balloon Diagram

10 GOTO 100

12 IF CHOICE < 3 THEN IN$ -= STP$: GOSOB 1000: STP

1000:LST = DVL:IN$ = FR£T$: GOSOB 1000:FRST « DVL

« LST$:

GOTO 16

GOSUB
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PLO % - ho lds Lhe number Lh aL wo uld be 
poked in to Lhe low byte when p lacin g the 
address into memo!")', 

I'OK - ho ld s the address rrom which I'LO'7c 
and PH I ':if arc dc ri ved. 

SELECT - holds the Lype or outpu t selected 
- see lines ' 11)210470. 

ST P - ho lds thc posil ive decima l steppi ng 
i Ill erva l chosen. 

ST P$ - ho lds Lhe slepping intc rva l chose n 
which is laler changed and slored in STP. 

TB - Lh e horizomal Lab valuc desired . 
T1'\ - holds the illlc rm ed iatc nUlllbe rs orlhe 
decimal address thal is be in g convened in to a 
hex address. 

VTB - uscd 10 comro l Lhc vert ical Labbing of 
I he llIu n it.or o ut.p ut . 

Some Suggestions 
I have found lhal the easiest \\'ay to de bug a p ro-

Figure I: Ball oon Diagram 

10 GOTO 100 

Option 
Oispb y 
450-458 

I'o.i l i~·~ 
l)ccimal 
ChKk 

700·7 10 

gram while I am entering it. is to lirsl type in the 
EXEC program. T hen , if I place re lllnl state lll cn ts 
at a lii hc bra nching loca Li nns, I can chcck the EX EC 
fo r bugs. Oncc the EXEC is rree o r bugs, I add o nc 
subrolltine at a Lime in the order lhat the EXEC 
lIses them. checking for bugs as I go, 

I r )'ou have a need fo r subrou tin es which 
COll ve n !lu mbers from hex to decimal or frolll 
decima l to hex, two subroLi ti nes in this progT<l 11I 

Ill ay bc or help. T he fi rSI is ca llcd "decimal lo hex 
conve n e r" (l in es 42 to 50). T he illput to th is ro utin e 
is T N which must ho ld a positi ve decimal numbe r 
<()5536 . Thc oUlplll is I-I V I.S wh ich holds I he hcx 
cqu iva lcll llo the Illllllbcl' in T:\'. T he sc«)ncl is 
ca ll ed "co ll vc n hex 1.0 I NT or 1' 1' d ecilllal" (ii lles 
100010 1(50). Thc inpul to th is roul ine is H VLS 
wh ich II ILlSI ho lel a hex nUlI1be r < = S FFFF a ll d 
choice. I r choice = I I hen ),O ll get t he posit i \ 'C 

dec ill ia l eq ui ,·a le ll !. O th erwise )'OU 1-\e l In l BI\ S ICs 
cqui\·;tlc II I. The output is a dccillla l lllllll lx:r in DVI.. 

Printe, 
OUIPU' 
52-6 1 

,',inter 
Hudingli 

76-89 

12 IF CHOICE < 3 THEN IN$ c STPS: GOSUB 1000:STP c DVL:INS c LSTS: GOSUB 

1000: LST DVL: INS c FRST$: GOSUB 1000: FRST c DVL: GOTO 16 

I 
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14 STP = VAL {STP$):LST . VAL (LST$):FRST = VAL (FRST$)

16 VTB = 7:TB = 1 : IF SELECT - 4 THEN GOSUB 3100: POKE - 12526,83: PR#

1: PRINT : PRINT "CONVERTING FROM " ; : ON CHOICE GOSUB 76,78,80,82,84

,86: POKE - 12526,80

18 IF LST < 0 THEN LST = LST + 65536: IF FRST < 0 THEN FRST = FRST + 655

36

19 FOR DVL = FRST TO LST STEP STP: IF CHOICE < > 4 OR CHOICE < > 6 THEN

TN = DVL: GOSUB 42

20 IF CHOICE »= 3 AND DVL > 32767 OR CHOICE = 4 AND DVL > 32767 OR CHOICE

= 2 AND DVL > 32767 OR CHOICE = 6 AND DVL > 32767 THEN DVL = DVL -

65536

22 IF CHOICE = 4 THEN HVL? = STR$ (DVL): IF DVL < 0 THEN HVL$ = STR$ (

DVL + 65536)

24 IF CHOICE = 6 THEN HVL$ = STR$ (DVL): IF DVL < 0 THEN DVL = DVL + 65

536

26 GOSUB 92

28 IF SELECT = 4 THEN GOSOB 52: GOTO 32

30 GOSUB 62

32 IF DVL < 0 THEN DVL = DVL + 65536

34 NEXT DVL: IF SELECT = 4 THEN PRINT : PR| 0

36 RETURN

42 HVL$ = ": FOR I = 4 TO 1 STEP - 1:A(5 - I) = INT (TN / (16 ° (I - 1
))):TN = TN - (A(5 - I) * (16 ° (I - 1))): NEXT I

44 FOR I = 1 TO 4: IF A(I) < 10 THEN A(I) = A(I) + 48: GOTO 48

46 A(I) = A(I) + 55

48 A$(I) = CHR$ (A(I)):HVL$ = HVL$ + A$(I): NEXT I

50 RETURN

52 DVLS = STR$ (DVL): IF CHOICE < 3 THEN 58

54 PRINT SPC( 6 - LEN (DVL$)) ;DVL$; : IF CHOICE = 5 OR CHOICE - 3 THEN

PRINT ">$";HVL$J SPC( 1),-: GOTO 59

56 PRINT ">■; SPC( 6 - LEN (HVL$ ) ) ; HVL$; : GOTO 59

58 PRIHT " $"; SPC( 4 - LEN (HVL$) ) ;HVL$;m >"; SPC( 6 - LEN (DVL$));DVL

$?■
59 PRINT SPC( 9 - LEN (PLO$) ) ;PLO$; SPC( 14 - LEN (PHI$ ) ) ; PHI$; :TB =

TB'+ 39: IF TB > 42 OR SELECT - 2 THEN TB = 1 : PRINT

60 HTAB TB: IF TB = 40 THEN PRINT SPC( 3)j

61 RETURN

62 REM

63 DVL$ = STR$ (DVL): VTAB VTB: HTAB TB: IF CHOICE < 3 THEN 68

64 PRINT SPC( 6 - LEN (DVL$) ) ;DVL$; : IF CHOICE = 5 OR CHOICE - 3 THEN

PRINT ">$";HVL$j SPC( 2);: GOTO 70

66 PRINT ■>"; SPC( 6 - LEN (HVL?)); HVL$; SPC( 1);: GOTO 70

68 PRINT "$0000>";: HTAB Tfi + 5 - LEN (HVL$): PRINT HVL$;: HTAB TB + 12

- LEN (DVL$): PRINT DVL$; SPC( 2)j

70 PRINT SPC( 8 - LEN (PLO$) ) ;PLO$; SPC( 14 - LEN (PHI$ ) ) ;PHI$: VTB =

VTB + 1: IF VTB > 23 THEN HTAB 3: INPUT "PRESS <RETURN> TO CLEAR SC

REEN";IN$: HOME :VTB = 6:TB = 1: GOTO 72

71 GOTO 74

72 IF IN? = "Q" THEN POP : GOTO 100

73 IF SELECT = 3 THEN VTB = 7

74 RETURN

76 PRINT "HEX TO FP DECIMAL': GOSUB 88: RETURN

78 PRINT "HEX TO INT DECIMAL": GOSUB 88: RETURN

80 PRINT "INT DECIMAL TO HEX": GOSUB 88: RETURN

82 PRINT "INT DECIMAL TO FP DECIMAL": GOSUB 88: RETURN

84 PRINT "FP DECIMAL TO HEX": GOSUB 88: RETURN

86 PRINT "FP DECIMAL TO INT DECIMAL": GOSUB 88: RETURN

88 IF SELECT «= 2 THEN PRINT : PRINT " CONVERSION POKE LO BYTE POKE H

I BYTE": RETURN
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14 STP - VAL (STPS): LST - VAL (LSTS): FRST = VAL (FRSTS) 
16 VTB - 7: TB = 1: IF SELECT = 4 THEN GOSUB 3100: POKE - 12526,83: PRI 

1: PRINT: PRINT "CONVERTING FRe»! ";: ON CHOICE GOSUB 76,78,80,82,84 
,86: POKE - 12526,80 

18 IF LST < 0 THEN LST - LST + 65536: IF FRST < 0 'll!EN FRST = FRST + 655 
36 

19 FOR DVL = FRST TO LST STEP STP: IF CHOICE < > 4 OR CHOICE < > 6 'I'IIEN 
TN - DVL: GOSUB 42 

20 IF CHOICE - 3 lIND DVL > 32767 OR CHOICE = 4 lIND DVL > 32767 OR CHOICE 
_ 2 lIND DVL > 32767 OR CHOICE = 6 lIND DVL > 32767 THEN DVL = DVL -

65536 
22 IF CHOICE = 4 THEN HVLS STRS (DVL) : IF DVL < o THEN HVLS = STRS ( 

DVL + 65536) 

24 IF CHOICE = 6 THEN BVL$ STRS (DVL) : IF DVL < o THEN DVL = DVL + 65 
536 

26 GOSUB 92 
28 IF SELECT = 4 THEN GOSOH 52: GOTO 32 

30 GOSUB 62 
32 I F DVL < 0 THEN DVL DVL + 65536 
34 NEXT DVL: IF SELECT = 4 THEN PRINT: PR' 0 

36 RETlJRN 
42 BVL$ = "": FOR I = 4 TO 1 STEP - I:A(5 - I) INT (TN / (16 C (I - 1 

»):TN = TN - (A(5 - I) • (16 C (I - 1)): NEXT I 
44 FOR I = 1 TO 4 : IF A(I) < 10 THEN A(I) = A(I) + 48: GOTO 48 
46 A(I) = A(I) + 55 
48 AS(I) = CHRS (A(I»:HVLS = HVL$ + AS(I): NEXT I 

50 RETlJRN 
52 DVL$ = STRS (DVL): IF CHOICE < 3 THEN 58 
54 FRDIT SPC( 6 - LEN (DVLS»; DVLS;: IF CHOICE = 5 OR CHOICE = 3 TIIEN 

PRINT ">S";BVL$, SPe( 1);: GOTO S9 
56 PRllIT ">", SPC( 6 - LEN (HVL$»;HVLS;: GOTO S9 
58 PRINT " So ; SPC( 4 - LEN (HVLS»);HVLS;">"; SPe( 6 - LEN (DVL$»;DVL 

S, . 
S9 PRDI'r SPC( 9- LEN (PLO$»;PLOS; SPC( 14- LEN (PHIS»;PHIS;:TB= 

TB '+ 39: IF TB > 42 OR SELECT = 2 THEN TB = 1: PRINT 

60 IITAB TB: IF TB = 40 TIIEN FRDIT SPC( 3" 
61 RETIIRN 

62 REM 
63 DVLS = STRS (DVL): VTAB VTB: IITAB TB: IF CIIOICE < 3 THEN 68 
64 PRINT SPC( 6 - LEN (DVLS» ;DVI.$;: IF CHOICE = S OR CHOICE - 3 THEN 

PRINT " >S";HVL$, SPe( 2);: GOTO 70 

66 PRINT ">"; SPC( 6 - LEN (BVL$)lIHVLS; SPC( 1);: GOTO 70 
68 PRINT "SOOOO>";: STAB TB + S - LEN (HVLS): PRINT BVLS;: BTAB TB + 12 

LEN (DVLS): PRINT DVLS; SPe( 2), 

70 PRINT SPC( 8 - LEN (PLOS»;PLO$; SPe( 14 - LEN (PHIS»;PHIS:VTB -
VTB + 1: IF VTB > 23 'mEN STAB 3: INPUT "PRESS <RETURN> TO CLEAR SC 
REEN";INS: HOKE :VTB = 6:TB = 1: GOTO 72 

71 GOTO 74 
72 IF INS = " Q" THEN POP GOTO 100 
73 IF SELECT = 3 THEN VTB 7 
74 RETIIRN 
76 PRINT "HEX TO FP DECIMAL": GOSUB H8: RETlJRN 
78 PRINT" B.EX TO INT DECIMAL": GOSUB 88: RETIIRN 
80 PRINT" INT DECIMAL TO m:x": GOSUB 88: RETURN 
8 2 PRINT "INT DOCIMAL TO PP DECIMAL" : GOSUB 88: RET!lRN 

84 PRINT"PP DOCIHAL TO HEX" : GOSUB 88: RETURN 

86 PRINT"FF DOCIHAL TO INT DECIMAL": GOSUB 88: RETURN 

88 IF SELOCT = 2 THEN FRINT: PRINT "CONVERSION POKE LO BYTE POKE H 
I BYTE": RE'ruRN 

165 
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89 PRINT : PRINT " CONVERSION POKE LO BYTE POKE HI BYTE CONVERSION

POKE LO BYTE POKE HI BYTE": RETURN

92 POK - DVL: IF POK < O THEN POK - POK + 65536

94 PH1% - POK / 256:PLO% - POK - PHI% • 256

96 PHI$ - STR$ (PBI%):PLO$ - STR$ <PLO%): RETURN

100 POKE - 16298,0: TEXT : HOME :FLAG m 0

110 VTAB 7

120 PRINT ■ 1. CONVERT HEX ADDRESSES TO FP BASIC": PRINT

130 PRINT " 2. CONVERT HEX ADDRESSES TO INT BASIC": PRINT

3, CONVERT INT BASIC ADDRESSES TO HEX": PRINT

4. CONVERT INT BASIC ADDRESSES TO FP": PRINT

5- CONVERT FP BASIC ADDRESSES TO HEX": PRINT

6. CONVERT FP BASIC ADDRESSES TO INT": PRINT

7. QUIT": PRINT

PRINT "NOTE: ENTERING A *Q' AT ANY POINT RETURNS

YOU TO THIS MENU."

170 VTAB 4: INPUT "CHOOSE ONE:";IN$

175 IF IN$ = "7" THEN 9000

178 CHOICE = VAL (IN$): IF CHOICE < 1 OR CHOICE > 6 THEN 100

180 GOSOB 450: GOSUB 460: HOME : VTAB 1

135 PRINT

140 PRINT

150 PRINT

160 PRINT

162 PRINT

165 PRINT

190

195

200

210

220

230

240

250

,200,210

PRINT ": SINGLE ENTRY

PRINT ": SINGLE ENTRY

PRINT ": RANGE ENTRY .

PRINT "; RANGE ENTRY :

HTAB 13: ON SELECT GOTO 190,195

MONITOR": GOTO 220

PRINTER": GOTO 220

MONITOR": GOTO 220

PRINTER"

HOME : IF SELECT < 3 THEN PRINT "ENTER NUMBER": GOTO 250

PRINT "FIRST NUMBER";: HTAB 22: PRINT "LAST NUMBER"

PRINT "STEPPING INTERVAL"

FOR I = 0 TO 39: PRINT CHR$ (45);: NEXT I: PRINT " CONVERSION POK

E LO BYTE POKE HI BYTE": POKE 34,6: IF SELECT < 3 THEN POKE 34,5

260 BONE

280 CNT - 0:TB - 1 :VTB = 7: IF SELECT < 3 THEN VTB *= 6

290 GOSOB 800

300 ON 5ELECT GOSUB 3200,3200,12,12: IF SELECT < 3 THEN 290

310 VTAB 24: HTAB 5: CALL - 868: INPUT "PRESS <RETURN> TO CONTINUE.";IN

$: GOTO 100

450 HOME : HTAB 4: ON CHOICE GOSUB 452,456,458,455,454,457: FOR I = 0 TO

39: PRINT CHR$ (45);: NEXT I; POKE 34,2: RETURN

PRINT "HEX->FP": RETURN

RETURN

RETURN

: RETURN

RETURN

RETURN

452

454

455

456

457

458

460

462

463

464

466

468

PRINT "FP->HEX":

PRINT "INT->FP":

PRINT "HEX->INT

PRINT "FP->INT"i

PRINT "INT->HEX'

HOME : VTAB 8

PRINT " 1. SINGLE ENTRY - MONITOR OUTPUT": PRINT

PRINT " 2. SINGLE ENTRY - PRINTER OUTPUT": PRINT

PRINT " 3. RANGE ENTRY - MONITOR OUTPUT": PRINT

PRINT " 4. RANGE ENTRY - PRINTER OUTPUT": PRINT

VTAB 6: INPUT "CHOOSE ONE:";IN$: IF IN$ = "p" THEN

470 SELECT = VAL ( IN$ )

472 IF SELECT < 1 OR SELECT > 4 THEN 460

474 RETURN

500 FOR I = 1 TO LEN (IN$): IF

(IN$,I,1)) < 48 THEN 520

510 IF ASC ( MID$ (IN$, 1,1)) > 57 AND ASC ( KIDS (IN$,I,1)) < 65 THEN 520

POP ; GOTO 100

ASC ( MID$ <IN$,It1)) > 70 OR ASC { HID$

512 NEXT I:

520 FLAG = 1

700 FOR I =

RETURN

RETURN

1 TO LEN (IN$)

106 COMPUTEI 

89 PRINT: PRINT" CONVERSION POICE LO BYTE POKE HI BYTE CONVERSICti 
POKE LO BYTE POICE HI BYTE": R.ETlJRN 

92 POI: - DVL: IF POI: < 0 nIEII POI: - POIC + 65536 
94 PHI. - POIC / 256:PW. - POI: - PHI •• 256 
96 PHIS - STR$ (PHI'):PLD$ - STR$ (PW.): RETURN 
100 POKE - 16298,0: TEXT : !lOME :FLAG - 0 
110 VTAB 7 
120 PRINT" 1. CONVERT HEX ADDRESSES TO FP MSIC": PRINT 
130 PRINT" 2. CONVERT HEX ADDRESSES TO INT MSIC": PRINT 
135 PRINT" 3. CONVERT INT MSIC ADDRESSES TO HEX": PRINT 
140 PRINT" 4. CONVERT INT MSIC ADDRE&SES TO FP": PRINT 
150 PRINT" 5. CONVERT FP MSIC ADDRESSES TO HEX": PRINT 
160 PRINT" 6. CONVERT FP MS IC ADDRESSES TO INT": PRINT 
162 PRINT" 7. QUIT" : PRINT 
165 PRINT PRINT "NOTE: ENTERING A 'Q' AT ANY POINT 

YOO TO THIS MENU." 
170 VTAB 4: INPUT "CHOOSE ONE:"; INS 
1 75 IF INS - "7" THEN 9000 
1 78 CHOICE = VAL (INS): IF CHOICE < 1 OR CHOICE > 6 THEN 100 

RETURNS 

180 GOSUB 450: GOSUB 460: IICME : vrAB 1: BTA.B 13: ON SELECT GOTO 190,195 
,200,210 

190 PRINT": SINGLE ENTRY : MONITOR": GOTO 220 
195 PRINT": SINGLE ENTRY : PRINTER": GOTO 220 
200 PRINT": RANGE ENTRY : MONITOR": GOTO 220 
210 PRINT": RANGE ENTRY : PRINTER" 
220 BlME: IF SELE:T < 3 mEN PRINT " ENTER NUMBER" : GOTO 250 
230 PRINT "FIRST NUMBER";: IITAB 22: PRINT "lAST NtHBER" 

240 PRINT "STEPPING INTERVAL" 
250 POR I = 0 TO 39: PRINT CHR$ (45);: NEXT I: PRINT "CONVERSION POIC 

E LO BYTE POICE HI BYTE": POIC.E 34,6: IF SELFCT < 3 THEN POKE 34,5 

260 BC»IE 

280 orr - O:TB - l:VTB - 7: IF SELE:T < 3 mEN VTB - 6 
290 GOSOB 800 
300 Cti $ELFCT GOSOB 3200,3200,12,12: IF SELFCT < 3 TBEII 290 
310 VTAB 24: BTAB 5: CALL - 868: INPl1T "PRESS <RETURN> TO CONTDIllE. " ;IN 

S: GOTO 100 
450 BlME: HTAB 4: ON CHOI CE GOSUB 452,456,458,455,454,457: POR I - 0 TO 

39: PRINT CBR$ (45); : NEXT I: POICE 34,2: RETURN 
452 PRINT "HEX->FP" : RETUIUi 

454 PRINT " FP->BEX" : RETURN 
455 PRINT "INT->FP" : RETURN 
456 PRINT "BEX->INT ": RETURN 
457 PRINT "FP->INT" : RETURN 
458 PRINT "INT->BEX": RETURN 
460 BlME: VTAB 8 
462 PRINT" 1. SINGLE ENTRY - MONITOR 0UTPl1T": PRINT 
463 PRINT" 2. SINGLE ENTRY - PRINTER OUTPUT": PRINT 
464 PRINT" 3. RANGE ENTRY - MONITOR OUTPUT": PRINT 

466 PRINT" 4. RANGE EN'mY - PRINTER OUTPUT": PRINT 
468 VTAB 6: INPUT "CHOOSE QNE:";INS : IF INS ~ "{t' THEN POP 
470 SELECT - VAL (INS) 
472 IF SELE:T < 1 OR SELECT > 4 THEN 460 
474 RETURN 

GOTO 100 

500 FOR I = 1 TO LEN (INS): IF ASC ( BIDS (INS,I,l» > 70 OR ASC ( MIDS 

(INS,I , l» < 48 THEN 520 
510 IF ASC ( MIDS (INS,I,l» > 57 AND ASC ( MIDS (INS,I,l» < 65 THEN 520 

512 NEXT I : RETURN 

520 FLAG = 1: RETURN 
700 FOR I = 1 TO LEN (INS) 
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705 IF ASC ( MID$ (IN?,I)) > 57 OR. ASC ( MID$ (IN$,I)) < 48 THEN 710

709 NEXT I: RETURN

710 FLAG = 1: RETURN

800 IF SELECT > 2 THEN 815

805 VTAB 3: HTAB 13: CALL - 868: GOSUB 950: IF FLAG = 1 THEN FLAG = 0: GOTO

805

810 GOTO 835

815 VTAB 3: HTAB 13: POKE 33,21: CALL - 868: GOSUB 950:FRST$ = IN?: POKE

33,40: IF FLAG m 1 THEN FLAG = 0: GOTO 8l5

820 VTAB 3: HTAB 33: CALL - 868: GOSUB 950:LST$ = IN?: IF FLAG = 1 THEN

FLAG = 0: GOTO 820

825 VTAB 4: HTAB 18: CALL - 868: GOSUB 950:STP$ = IN$: IF DVL < 0 THEN

FLAG = 1

830 IF FLAG = 1 THEN FLAG = 0: GOTO 825

835 RETURN

950 IF CHOICE > 2 THEN 970

955 INPUT ■=$";IN$: IF IN$ = "Q" THEN POP : POP : GOTO 100

957 IF IN$ - "" THEN FLAG = 1: GOTO 995

960 IF LEN (IN?) > 4 THEN FLAG = 1: GOTO 995

965 GOSUB 500: GOTO 995

970 INPUT " =";IN$: IF IN$ = " p" THEN POP : POP : GOTO 100

972 IF IN$ = "" THEN FLAG = It GOTO 995

975 IF CHOICE < 5 AND VAL (IN?) < - 32767 THEN FLAG = 1: GOTO 995

977 IF CHOICE < 5 AND VAL (IN$) > 32767 THEN FLAG = 1: GOTO 995

980 IF CHOICE > 4 AND VAL (IN$) < 0 THEN FLAG = 1: GOTO 995

983 IF CHOICE > 4 AND VAL (IN$) > 65535 THEN FLAG = 1: GOTO 995

985 DVL = VAL (IN?) : IF DVL < 0 THEN IN$ = MID$ (IN$,2): GOSUB 700: IN? =

STR$ (DVL + 65536): GOTO 995

990 GOSUB 700

995 RETURN

1000 HVL? = IN?

1010 DVL = O: FOR I = 1 TO LEN (IN?): IF ASC ( MID? (IN$,I,1)) > 64 THEN

N = ASC ( MID$ (IN$,I,1)) - 55

1018 IF ASC ( MID? (IN?,I,1)) < 64 THEN N = ASC ( MID$ (IN$,I,1)) - 48

1020 DVL'= DVL + N * 16 c ( LEN (IN?) - I): NEXT I

1030 IF CHOICE = 1 THEN 1050

1040 IF DVL > 32767 THEN DVL = DVL - 65536

1050 RETURN

3100 FOR I = 1 TO 7

3110 J = - 16384 + 256 * I

3120 IF PEEK (J + 23) = 201 AND PEEK (J + 55) = 207 AND PEEK (J + 76)

= 234 THEN RETURN

3130 NEXT I

3140 HOME : VTAB 10: PRINT "NO SILENTYPE PRINTER INSTALLED.": PRINT "SEL

ECTION ABORTED!": FOR K = 1 TO 3000: NEXT K: POP : RETURN

3200 IF CHOICE < 3 THEN GOSUB 1000: GOSUB 92: GOSUB 62: GOTO 3230

3210 IF CHOICE = 3 OR CHOICE = 5 THEN TN = VAL (IN?): GOSUB 42: GOSUB 9

2: GOSUB 62: GOTO 3230

3220 HVL$ = IN?: IF CHOICE = 6 AND VAL (IN$) > 32767 THEN HVL? = STR? (

DVL - 65536)

3225 GOSUB 92: GOSUB 62

3230 IF SELECT = 2 AND CNT = 0 THEN GOSUB 3100: POKE - 12526,83: PR# 1

: PRINT : PRINT "CONVERTING FROM ";: ON CHOICE GOSUB 76,78,80,82,84,

86:CNT = CNT + 1

3240 IF SELECT = 2 THEN PR# 1: GOSUB 52: PR# 0

3250 RETURN

9000 POKE - 16300,0: POKE - 16298,0: TEXT : CALL - 936: POKE - 16368

,0: END
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705 IF ASC ( MIDS (INS,I» > 57 OR. ASC ( MIDS (INS,I» < 48 THEN 710 
709 NEXT I, REWRN 
710 FLAG ~ 1: RETURN 
800 IF SELECT> 2 THEN 815 
805 VTAB 3, HTAB 13, CALL - 868, GOSUB 950, IF FLAG = 1 THEN FLAG ~ 0: GOTO 

805 
810 GOTO 835 
815 VTAB 3, HTAB 13, POKE 33,21, CALL - 868, GOSUB 950 , FRSTS = INS' POKE 

33,40, IF FLAG = 1 THEN FLAG = 0, GOTO 815 
820 VTAB 3, HTAB 33 , CALL - 868, GOSUB 950,LSTS INS' IF FLAG = 1 THEN 

FLAG = 0 : GOTO 820 
825 VTAB 4, HTAB 18, CALL 

FLAG = 1 
830 IF FLAG = TEEN FLAG 
835 RETURN 
950 IF CHOICE > 2 THEN 970 

868, GOSUB 950,STPS 

0 , GOTO 825 

955 INPUT "=S",INS' IF INS = "Q" THEN POP , POP 
957 IF INS = "" THEN FLAG = 1, GOTO 995 
960 IF LEN (INS) > 4 THEN FLAG = 1, GOTO 995 
965 GOSUB 500, GOTO 995 

INS' IF DVL < 0 THEN 

GOTO 100 

970 INPUT "=",INS' IF INS = "Q" THEN POP POP , GOTO 100 
972 IF INS = "" THEN FLAG = 1: GOTO 995 
975 IF CHOICE < 5 AND VAL (INS) < - 32767 THEN FLAG = 1, GOTO 995 
977 IF CHOICE < 5 AND VAL (INS) > 32767 THEN FLAG = 1: GOTO 995 
980 IF CBOICE > 4 AND VAL (INS) < 0 THEN FLAG = 1, GOTO 995 
983 IF CBOICE > 4 AND VAL (INS) > 65535 THEN FLAG = 1, GOTO 995 
985 DVL VAL (INS)' IF DVL < 0 THEN INS = MIDS (INS,2), GOSUB 700, INS 

STR$ (DVL + 65536), GOTO 995 

990 GOSUB 700 
995 RETURN 
1000 HVLS = INS 
1010 DVL = 0, FOR 1=1 TO LEN (INS) : IF ASC ( MIDS (INS,I,1» > 64 THEN 

N = ASC ( MID$ (INS,I,1» - 55 
1018 IF ASC ( MIDS (INS,I,1» < 64 THEN N ASC ( MIDS (INS,I,1» - 48 

1020 DVL = DVL + N * 16 C ( LEN (INS) - I), NEXT I 
1030 IF CBOICE = 1 THEN 1050 
1040 IF DVL > 32767 THEN DVL = DVL - 65536 
1050 RETURN 
3100 FOR I = 1 TO 7 
3110 J ~ - 16384 + 256 * I 
3120 IF PEEK (J + 23) 201 AND PEEK (J + 55) 

= 234 THEN RETURN 
3130 NEXT I 

207 AND PEEK (J + 76) 

3140 HOME, VTAB 10, PRINT "NO SILENTYPE PRINTER INSTALLED.", PRINT "SEL 
ECTION ABORTED!" , FOR K = 1 TO 3000: NEXT K: POP : RETURN 

3200 IF CBOICE < 3 THEN GOSUB 1000, GOSUB 92, GOSUB 62: GOTO 3230 
3210 IF CBOICE = 3 OR CHOICE = 5 THEN TN = VAL (INS): GOSUB 42: GOSUB 9 

2 , GOSUB 62: GOTO 3230 
3220 HVLS = INS' IF CHOICE = 6 AND VAL (INS) > 32767 THEN HVLS = STRS 

OVL - 65536) 
3225 GOSUB 92, GOSUB 62 
3230 IF SELECT = 2 AND CNT = 0 THEN GOSUB 3100 : POKE - 12526,83: PRJ 1 

, PRINT , PRINT "CONVERTING FROM "" ON CHOICE GOSUB 76,78,80,82,84, 
86: CBT = CNT + 1 

3240 IF SELECT = 2 THEN PR, 1, GOSUB 52, PR# 0 
3250 RETURN 

9000 POKE - 16300,0 , POKE - 16298,0, TEXT: CALL - 936: POKE - 16368 
,0: END 

167 
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More VIC Maps
Jim Butterfield

Toronto, Canada

Editor's Note: For more, seeJim's VIC maps in last

month's issue, COMPUTE! #20. — RTM

It's interesting to look at the innards of the VIC. In

some ways, it's much like the PET/CBM and many

things are quite recognizable. But new things have

crept in, too: some are associated with new features

such as color, others are there to implement

advanced ideas such as an improved INPUT state

ment. Inner-space explorers will recognize many

familiar landmarks.

The most noticeable new feature is the massive

tables of vectors and links that have been imple

mented in page three. In hopes of explaining

things better, I am using the terms rather carefully.

Both vectors and links are addresses in RAM. An

advanced application program can use these ad

dresses, or even change them; and this gives the

VIC remarkable programming flexibility. The

term "'Link" is used when the address is normally

used to connect adjacent code; in this case, it doesn't

affect the program flow until the link is broken

with a new address. A vector, on the other hand, is

used as a jump point, and the normal program

jumps somewhere else through the vector. In

other words, a ROM program hits a link point and

normally keeps going; it hits a vector point and

branches.

I wish Commodore had chosen to keep VIC

addresses compatible with those in the PET/CBM.

If they had done so, many programs would have

been portable between machines with no coding

changes at all. But that's wishful thinking and,

since many things are still the same style, it's not a

serious hardship to trim up the PEEK and POKE

addresses for transfer to the VIC.
I have inserted the "normal" address contents

of many of the links/vectors in the brackets behind

the description; they may not be valid for current

machines, but a serious user can easily PEEK them

himself.

The input and output ports are somewhat

congested. There are almost as many I/O bits avail

able as on the PET/CBM, but extra features such as

joysticks and RS232 have caused a bit of a crunch.

The Video Interface Chip (VIC) itself is a

remarkable piece of electronics. I hope my chart

helps; but a full description can only be obtained in

Commodore's technical reference.

I haven't noted the standard Jump Table in

this map. Near the top of both the PET and the

VIC area series of standard locations to allow

inputting, outputting, checking the stop key, and

otherjobs. Users familiar with their use in the

PET/CBM will be pleased to know that the Jump

Table is exactly the same in the VIC. All of the old

favorites, such as FED2 for PRINT and FFE4 for

GET are still there.

Beginners shouldn't be scared by the mass of

technical detail given here. The VIC can be used

effectivelv without any of this information. But for

those who love to tinker with the innards of the

machine, there's a lifetime of experimental PEEK-

ing and POKEing to be done; this map will help

direct your efforts.

VIC Zero Page Memory Map

Hex

0000-0002

0003-0004

0005-0006

0007

0008

0009
000A

000B

oooc

000D

000E

000F

0010

0011

0012

0013
0014-0015

Decimal

0-2

3-4

5-6

7

8

9
10

11

12

13
14

15

16

17
18

19
20-21

Description

USR jump

Float-Fixed vector

Fixed-Float vector

Search character

Scan-quotes flag

TAB column save

0=LOAD, 1=VERIFY

Input buffer pointer/// subscrpt

Default DIM flag

Type: FF=string, 00=numeric

Type: 80=integer, 0 0=floating point

DATA scan/LIST quote/memry flag

Subscript/FNx flag

0=INPUT;$40=GET;$98=READ

ATN sign/Comparison eval flag

Current 1/0 prompt flag

Integer value
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More VIC Maps 
Jim Butterfield 
Toronto. Conada 

Editor's Note: For more, see J im's IIIC ma/)s in last 
lIIonth 's issue, COMPUTE! # 20. - RTM 

It's inte resting to look at the innards orthe VI C. In 
some ways, it's much like the PET/C BM and many 
things are quite recognizable . But new th ings have 
cre pt in , luO: some are associated with ne w f"e.:llures 
such as co lor, othe rs are there to implement 
advanced ideas such as an improved INPUT state­
men t. Inner-space explorers wi ll recognize many 
familiar landmarks. 

l -he most noticeable new feature is the massive 
tables of vectors and links that have been imple­
mented in page three. In hopes of explaining 
thi ngs beuer, I am using the terms rather ca re fu ll y. 
Both vecto rs and links are addresses in RAM . An 
adva nced applica tion p rogram can usc these ad­
dresses, or even change them; and th is gives the 
V IC remarkable programming fl ex ibility. T he 
te rm " Link" is used when the address is normall y 
used to connect adjacent code; in this case , it doesn't 
affect the program fl ow until the link is broken 
with a new address. A vector, on the o ther hand , is 
used as a j ump point , and the normal program 
jumps somewhere else through the vector. In 
other words , a RO M program hits a link point and 
normall y keeps going; it hits a vector point and 
branches. 

I wish Commodore had chosen to keep VIC 
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Description 

addresses compatible with those in the PET/CBM. 
If they had done so, many programs would have 
been portable between machines with no coding 
changes at a ll . But that's wishfu l thinking and, 
since man y things are still the same style, it's not a 
serious ha rdship to trim up the PEEK and POKE 
addresses for transfer to the VIC. 

I have inserted the "no rma l" ' address contents 
of man y of the links/vectors in the brackets behind 
the description; they may not be va lid fo r current 
machines , but a serioLi s lIser ca n easil y PEE K them 
himsel f. 

The input and o utput ports are somewhat 
congested. There are almost as many I/O bits avail­
able as on the PET/C BM , but ex tra features such as 
joysti cks and RS232 have caused a bit of a cru nch. 

The Video In te rface Chip (V IC) itself is a 
remarkable piece o f electronics. I hope my chart 
helps; but a fu ll description can onl y be obtained in 
Commodore's technica l refe rence. 

I haven 't noted the standard Jump Table in 
this map. Nea r the top of both the PET and the 
VIC a re a series of standard locatio ns to a llow 
inp lllting, o utpulli ng, checking the stop key, and 
o lherjobs. Users f~1ll1iliar with the ir lise in the 
PET/CBM will be pleased to know that the .Jump 
Table is exactl y the same in the VIC. All of the old 
fa vo rites, such as FFD2 for PR INT and FFE4 for 
GET are still there. 

Beginners sho uldn 't be sca red by the mass of 
techn ical detai l give n here. T he VIC ca n be used 
effecti vely without any of this in fo rmation. But for 
those who love to tinke r with the innards of the 
machine, there's a lifetime of experimenta l PEE K­
ing and POKEing to be done; this map will help 
direct yo ur efforts. 

Hex 
0000-0002 
0003 -0004 
0005-0006 
0007 
0008 
0009 
OOOA 

Decimal 
0- 2 
3-4 
5- 6 
7 
8 
9 

10 

USR j ump 
Float-Fixed vector 
Fixed-Float vector 
Sea r ch character 
Sc an-quotes flag 
TAB co lumn sa ve 
O=LOAD, 1=VERIFY 

OOO B 
OOOC 
OOOD 
OOOE 
OOOF 
0010 
0011 
0012 
0013 
0014 -00 15 

1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20-21 

Input bu ffe r pointer/# subscrpt 
Default DIM flag 
Type: FF=string, OO=numeric 
Type: 80=integer, OO=floating point 
DATA scan/LIST quote / memry flag 
Subsc ript/F Nx flag 
0=INPUT;$40=GET;$98=READ 
ATN sign/Comparison eval flag 
Current I/O prompt flag 
Integer value 



SOFTWARE PEOPLE

Games for VIC 20 available now

ALL 5 FOR $35.00 or S9.99 apiece

VIKMAN - you guessed it - you won'l believe it

AUEN PANIC ■ dig holes through brick floors of

three story laddered maze to trap alien

DODGE CARS - fast fun hard to quit playing - keeps top

5 scores and compares with last 50

BLOW UP - you and a live mine field filled with booty -

get as much as you can in two minutes

BANK ROBBERS - just try lo make crime pay - before

the police come

ALSO - Search, Krazy Kong and many more send S.50

for more information.

*
lUIFEKUP

P.O. BOX 156, SHADY COVE, OREGON 97539-0156

C.O.D. ORDERS CALL (503) 878-2113
VIC is a registered

irademarV for

Commodore Bus. Machines
SPECIFY KEYBOARD OR J0YSTICK5

'NUFEKOP:Oruid origin, concerned with I he pulling ol a extrordinarily

targe amount In a small pocket or enclosure; possible mys

tical connotations.

VIC-20 SOFTWARE
PIPER-THE MUSIC MACHINE

FOR THE VIC

UFO. Ct>fi c*M r ahon, MiiC RtQuifflb 3K memory pupflndo'

HiRes/Multi-color Graphics
M8 HiRoi A Multi Color oraruea To VIC BASIC Set CPlD'S. cloT pomls flia™ linei

ana D0K1 ana write (en lo H.Res 01 Mulli Coioi screen HiHps 1M < '52 DQinls

ana Mulli Color 6? * 76 Does nDT require aoailionai memory

U.S « C*H*0* FOREIGN

PIPER on eaiwli S?S 130

PIPE" VJitri UinuaM'efundaWe «.iih jollwiri-order) IS 1 '
PIPER 6MI Asumbly List.no 1!S tM

VIGIL ('(aunts * )K momory eicananlon uiHIK 134 U0

VIGIL JScr i Unnull IrefunOlOlc «ilri so"«*re OTdC) HO 111

VIGIL 6MJ AtiemDIy Listing Hi 130

HiBesrMulu Color package lor me VICon casielle SIS 120

HiResrMuili Color Oocumentalion S3 I i

HiHes/Mull Color 650! Assemoiy Listing HO t!5

Order prepaid. MC cr VISA only IU S dollars! Ada 13 Ml lor diskette

z~

\ferbatim
flexible disks
Call Free (800) 235-4137 for

prices and information. Dealer

inquiries invited. C.O.D. and

charge cards accepted.

PACIFIC

EXCHANGES

100 Foothill Blvd.

San LuisObispo, CA

93401. inCaL call

(800) 592-5935 or

(805) 543-1037.

VISA'

ATTENTION

*VIC 2O OWNERS

DATA
"THE PERIPHERAL PEOPLE"

Makers of the following quality add-ons for the VIC 20*

RAM Memory Expansion from OK to 64K

64 or 80 Column Video Expansion

PROM Simulator for saving programs in power-oft mode

21-Key Numeric Pad for high speed data entry
3 Position Expansion Chassis

PROM Programmers and PROM/ROM Expansion

AND MORE!!!

Ask your local

Commodore Dealer about our products or phone

or write for Free Catalogue:

DIIANTIIM RedhillAve

rat« ...n Bld9 4 Suite 105
UA I A, INL Costa Mesa. CA 92626

(714)754-1945

Dealer inquiries welcomed

MALA
Educational Programs

For Your Pet For Only

For 8 Issue Subscriptions/^

Each "MALA" comes to you on

cassette with 4 brand new pro

grams to load and run on your

Pet. /

svsiEms. inc.
P.O. BOH

murnRo.

[3J3l GflS-ail3

GAMES FOR YOUR VIC

; VIC TREK-HANGMAN
TANK • YAHTZEE

DAMSEL-NAB PLUS

AND MANY MORE

^$7.95 Each

Program Summaries available

1~. 
nUFEKDP 

SOFTWARE PEOPLE 

Games for VIC 20 a\'ailable MW 

ALL 5 FOR S35 .00 OR$9.99 APIECE 

VlkMAN + you guessed il - you won' , believe it 

AUEN PANIC - dig holes through b rick floors of 
three sto ry lodd e red moze 10 trop al ie n 

DODGE CARS - fast fun hard to quit pla ying· keep s top 
5 score s a nd compares wit h lost 50 

BLOW UP . you and a live mine field filled w ith booty -
ge t as much as you con in two minutes 

BANK. ROBBERS · jusl try 10 make crime poy . before 
the police come 

ALSO - Sea rch. Krazy Kong and many more send 5.50 
fo r more in forma tio n. 

*niiFEKDP 
P.O . BOX 156, SHADY COVE, OREGON 97539-0156 

,--------, C .O.D. ORDERS CA LL (5031878-211 3 
VIC IS a rel,slert!:! 

tudemark lor 
CommDde<e 6\1'. Macnlnes 

SPECIFY KEVSOARD OR JOYSTICKS 

'NUFEKQP .Oru id Origin, concerned w ith the putting 01 a extrord lnari l y 
large amount In a small poc ket or encl os ure: poss ibt e mys ­
ti ca l connotations , 

ATTENTION 

*VIC 20 OWNERS 

@IL'J fo'll'!l1llUJ ~ [Q) fo'l1l fo'l ~ 1M ~(Q) lRl [pJ(Q) lRl fo'l 11~ [Q) 
"THE PERIPHERAL PEOPLE" 

Makers of the following qual ity add-ons for the VIC 20· 
RAM Memory Expansion from OK to 64K 

64 or 80 Column Video Expansion 
PROM Simulator for saving programs in power-off mode 

21-Key Numeric Pad lor high speed data entry 
3 Posi tion Expansion Chassis 

PROM Programmers and PROM /ROM Expansion 
AND MOREH! 

Ask your loca l 
Commodore Dealer about our products or phone 

or write tor Free Catalogue: 

QUANTUM 
DATA. INC. 

3001 Redhlll Ave 
Bldg 4. SUi le IDS 
Cosla Mesa. CA 92626 

(714) 754-1945 

Dealer InQUlfles welcomed 

VIC::2D SOFTWARE 
PIPER-THE MUBICMACHINE ~I~ 
H.,.', I~' ",mpletl " ' y yO I 10 compO ... ~oncI"';l .nd pl') mu s;': Oft YOU' YIC c: 

I---";:m,,.;=:=~=. =:;~=",,~~,:':'";;: .. ;:';..;;' ''I;;';;';;;;.:,,'';::',,~;o:::;;';;':c::~:;;'':'",:'',,' ",h!,,::"'=.~,,~ -=",,-'~-:-';-':"-"-~-i $ .~ 0 "",Pit ~O<:'II>O"hon ...., ..... n .... 1 Doe. 1'101 fIQ ... ,. a<I<IlflOrW m ernoty .... ~ 

~ lFIORITHE~~( ~ANauACt ~ _ ~ ~ 
Cr .. le ~"'" o .. n ~.""" Wl ln easy 10 1I11f\, pO",.,lul ~ng\WIGe Colo •• en""neO'Cl ~ N"; III 
)OUnd W,ln "'.n .... ' Ind OJ gllllu 1n<:lucI,ng II< .... O~I Sl'lC,W" .... n ll"".e •• U ell r-- E ' 
U J' 0, CoIIunl<a'IOtI . M .... Fl.q~,·n 31< memo.y .. pand.. (of) :; g. ~ 

HiRes/Multi-color Graphics :J co a: CU 
....,a ti '/WI A ... "III·CoI<>r c .anl.' ' 0 VIC e .. s .c Se! COIorI. ,"0' poonIJ. d .... "nlS 9 o· " 
ana DQ . n ""a ... ,, ! ~ ,e . , '0 ti,Flu o. MUUloCoIoI "",'een ti lRe. ' 001 • ' ~l I>O<n,. iii !'> 

1 __ ~·'='~"~"'~"'"~"~'~'~· '~'="~'~M~"~~~",~"~"~"~"o",.~,~m'~-O~~~~~~~ c ~0 
u.s. 'C .. NAOA FOREIGN 

f'lPEFlOftCII'W'U U S no 
f'lPEFl 1.1 ... ' , Manu" (r.!_IlI. " 'l~ "'u ..... OIae<) 
f'lPEFl &!J02 A ... mllly LlllnQ 

I ~ I 7 

m '" VK;;ll \I.~""," . 3K ",.mot'f "~IOft eluelle '" '" VIGil 1.1 ... ' , ~an ... 1 """Mabl. ·" ,t~ IOU., ••• OId"\ $'0 112 
VIGil &502 ......... DI~ Lt.' ,ng S2~ 130 
H'~SlM ulll CorOl pac •• g. !O, Inf VICon c.,"It, 
H,I'I ... IMuill Colo' documenllllOft 
HIReSIMull, ·CoI<>r &!>O2 A.sem DI1l, " ,ng 

s ,~ 520 
S 3 5 5 
510 115 

VPI~h~ltlm 

flexible disks 
Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 
charge cards accepted. 
PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Luis Obispo. CA 
9340 1. In Cal. caU 
(800) 592,5935 or 

543-1037. 

MALA 

-V/SA' 

4~ 
i ,p 

f 
O~ 

c.; 
Issue Subscriptions ~. 

,\'t-!?J'/F'" Educational Programs 
For Your Pet For Only 

$48 
Each "MALA" comes to you on 
cosse tte with 4 brand new pro-
grams to load and run on your 
Pet. - - / 

0.'" 

comm.(]fn~ 
s'rsnms. IIlC. 

P.O. BOH 325 
m ilFORD, mU::: HllJftn 4804 2 

[3 .31 6"5 - 0 .. 3 

GAMES FOR YOUR VIC 
( 7 VIC TREK. HANGMAN 
) TANK' YAHTZEE 

DAMSEL' NAB PLUS 
AND MANY MORE 

o1tiftJ $7.95 Each 

~ FREE Program Summaries available 

.. 
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0016

0017-

0019-
0022-

0026-

002B-

002D-

002F-

0031-

0033-

0035-

0037-

0039-
003B-

003D-

003F-

0041-

0043-

0045-

0047-

0049-
004B-

004D

004E-

0054-

0057-
0061

0062

0066

0067
0068

0069
006F

007 0

0071-

0073'
007A-

008 B.

0090

0091

0092

0093
0094

0095

0096

0097
0098

0099
009A

009B

009C

009D

009E

009F

00A0

00A3

001b

0021

0025

002A

002C

002E

0030

-0032

-0034

-0036

-0038

-003A

-003C

-003E

-0040

-0042

-0044

-0046

-0048

-004A

-OO4C

-0053
-00 56

-0060

-0065

-006E

0072

008A

007B

008F

-00 A2

22

23-24

25-33

34-37
38-42

43-44

45-46

47-48

49-50

51-52

53-54

55-56

57-5b

59-60

61-62

63-64

65-66

67-68

69-70

71-72

73-74

75-76

77

78-83
84-8b

87-96

97
98-101

102

103
104

105-110

111

112

113-114

115-138

122-123

139-143
144

145
146

147
148

149
150

151

152

153
154

155

156

157
158

159
160-162

163

Pointer: temporary strg stack

Last temp string vector

Stack for temporary strings

Utility pointer area

Product area for multiplication

Pointer: Start-of-Basic

Pointer: Start-of-Variables

Pointer: Start-of-Arrays

Pointer: End-of-Arrays

Pointer: String-storage(moving down)

Utility string pointer

Pointer: Limit-of-memory

Current Basic line number

Previous Basic line number

Pointer: Basic statement for CONT

Current DATA line number

Current DATA address

Input vector

name

addres s

for FOR/NEXT

Basic pointer save

Current variable

Current variable

Variable pointer

Y-save; op-save;

Comparison symbol accumulator

Misc work area, pointers, etc

Jump vector for functions

Misc numeric work area

Accum#1: Exponent

Accum#1: Mantissa

Accum#1: Sign

Series evaluation constant pointer

Accum#1 hi-order (overflow)
Accum#2: Exponent, etc.

Sign comparison, Acc#1 vs #2

Accum#1 lo-order (rounding)

Cassette buff len/Series pointer

CHRGET subroutine; get Basic char

Basic pointer (within subrtn)

RND seed value

Status word ST

Keyswitch PIA: STOP and RVS flags

Timing constant for tape

Load=0, Verify=1

Serial output: deferred char flag

Serial deferred character

Tape EOT received

Register save

How many open files

Input device, normally 0

Output CMD device, normally 3

Tape character parity

Byte-received flag

Direct=$80/RUN=0 output control

Tp Pass 1 error log/char buffer

Tp Pass 2 err log corrected

Jiffy Clock HML

Serial bit count/EOI flag

170 

0016 
0017 - 00 H I 
0019 -0021 
0022 - 0025 
0026 - 002A 
002B- 002C 
002D- 002E 
002F- 0030 
003 1-0032 
0033 - 0034 
0035 - 00 36 
0037 - 0038 
0039 - 003A 
003B- 003C 
003D- 003E 
003 F- 0040 
0041 - 0042 
0043 - 0044 
0045 - 0046 
0047 - 0048 
0049 - 004A 
004B- 004C 
004D 
004E- 0053 
005 4- 0056 
0057 - 0060 
0061 
0062 - 0065 
0066 
0067 
0068 
0069 - 006E 
006F 
0070 
007 1- 0072 
0073 - 008A 
007A- 007B 
008B- 008F 
0090 
009 1 
0092 
0093 
0094 
0095 
0096 
0097 
0098 
0099 
009A 
009B 
009C 
009D 
009E 
009F 
00AO - 00A2 
00A3 

22 
23 - 24 
25 - 33 
34 - 37 
38 - 42 
43 - 44 
45 - 46 
47 -48 
49 - 50 
51 - 52 
53 - 54 
55 - 56 
57 - 51S 
59- 60 
61 - 62 
63 - 6'1 
65 - 66 
67 - 613 
69 - 70 
71 - 72 
73 - 74 
75 - 76 
77 
78 - 83 
84 - 86 
87 - 96 
97 
98 - 10 1 

102 
103 
104 
105 - 110 
1 1 1 
112 
113 -1 14 
11 5-138 
122- 123 
139-143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160-162 
163 

COMPUTfl 

Pointer : tempo r a r y strg stack 
Last temp string vector 
Stack for temporary strings 
Utility pointer area 
Product area for multip l ication 
Pointer : Start-of- Basic 
Pointer: Start - of- Variables 
Pointer: Start- of- Arrays 
Poi nter: End - of- Ar rays 
POi nter: String- s t or age(movi ng dow n) 
Ut i l ity s tr ing po i nter 
Pointer: Lim i t-of- memory 
Current Basic line number 
Previous Basic line number 
Pointer : Bas i c statement for CONT 
Cu r ren t DA TA line numbe r 
Current DATA add r ess 
Input vector 
Current variable name 
Curren t variabl e address 
Variabl e pointer for FOR/NEXT 
Y- save j op - savej Basic pointer save 
Comparison symbol accumula t or 
Misc wor k area, pOinters , etc 
Jump vector fo r functions 
Mi sc nume r ic work a r ea 
Accu mll 1: Expone n t 
Accumll1 : Mantissa 
Accumll1: Sign 
Series evaluation constant pointer 
Accumll1 hi- or de r (ove r f l ow) 
Accumll2 : Exponent , etc . 
Sign comparison, Accll1 vs 112 
Accumll1 lo- or de r (rounding) 
Cassette buff len/Series poi nt er 
CHRGET sub routine j get Bas i c cha r 
Basic pointer (within s ubrtn) 
RND seed value 
Status word ST 
Keyswitch PIA : STOP and RVS flags 
Timing constant for tape 
Load=O , Verify =1 
Serial output: deferred char flag 
Ser ial deferred character 
Tape EDT received 
Register save 
How many open files 
Input device, normally 0 
Output CMD device, normally 3 
Tape character parity 
Byte- received f l ag 
Direct =$80/ RU N=O output control 
Tp Pass 1 error log/char buffer 
Tp Pass 2 err log corrected 
Jiffy Clock HML 
Serial bit count/EOI flag 
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00A4 164 Cycle count

00A5 165 Countdown,tape write/bit count
00A6 166 Tape buffer pointer

00A7 167 Tp Wrt ldr count/Rd pass/inbit
00A8 168 Tp Wrt new byte/Rd error/inbit cnt

00A9 169 Wrt start bit/Rd bit err/stbit

OOAA 170 Tp Scan;Cnt;Ld;End/byte assy

O0AB 171 Wr lead length/Rd checksum/parity

00AC-00AD 172-173 Pointer: tape bufr, scrolling

00AE-00AF 174-175 Tape end adds/End of program

00B0-00B1 176-177 Tape timing constants

00B2-00B3 178-179 Pntr: start of tape buffer

00B4 180 1=Tp timer enabled; bit cnt

00B5 181 Tp E0T/RS232 next bit to send

00B6 182 Read character error/outbyte buf

00B7 183 # characters in file name

00B8 184 Current logical file
00B9 185 Current secndy address

OOBA 186 Current device

OOBB-OOBC 167-188 Pointer to file name

OOBD 189 Wr shift word/Rd input char

OOBE 190 # blocks remaining to Wr/Rd

OOBF 191 Serial word buffer

00C0 192 Tape motor interlock

00C1-OOC2 193-194 I/O start adds

00C3-00C4 195-196 Kernel setup pointer

00C5 197 Last key pressed

00C6 198 # chars in keybd buffer

00C7 199 Screen reverse flag

00C8 200 End-of-line for input pointer

00C9-00CA 201-202 Input cursor log (row, column)

OOCB 203 Which key: 64 if no key
OOCC 204 0=flash cursor

OOCD 205 Cursor timing countdown

OOCE 206 Character under cursor
OOCF 207 Cursor in blink phase

00D0 208 Input from screen/from keyboard
00D1-00D2 209-210 Pointer to screen line

00D3 211 Position of cursor on above line
00D4 212 0=direct cursor, else programmed
00D5 213 Current screen line length
00D6 214 Row where curosr lives

00DT 215 Last inkey/checksum/buffer
00D8 216 # of INSERTS outstanding
00D9-0OF0 217-240 Screen line link table
00F1 241 Dummy screen link

00F2 242 Screen row marker
00F3-00F4 243-244 Screen color pointer
OOF5-OOF6 245-246 Keyboard pointer

OOF7-OOF8 247-248 RS-232 Rev pntr
00F9-00FA 249-250 RS-232 Tx pntr
OOFF-010A 256-266 Floating to ASCII work area

[AddiHonalVIC Maps appeared in COMPUTE!,January
1982, #20, pgs. 181-3. —Ed]
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00A4 
00A5 
00A6 
00A7 
00A8 
00A9 
OOAA 
OOAB 
OOAC-OOAO 
OOAE- OOAF 
00BO-00B1 
00B2-00B3 
00B4 
00B5 
00B6 
00B7 
00B8 
00B9 
OOBA 
OOBB-OOBC 
OOBO 
OOBE 
OOBF 
OOCO 
00C1-0UC2 
00C3-00C4 
00C5 
00C6 
00C7 
00C8 
00C9-00CA 
OOCB 
OOCC 
OOCO 
OOCE 
OOCF 
0000 
0001-0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009-00FO 
00F1 
00F2 
00F3-00F4 
00F5-00F6 
00F7 -00F8 
00F9-00FA 
00FF-010A 

164 
165 
166 
167 
168 
169 
170 
171 
172-173 
174-175 
176-177 
178-179 
180 
181 
182 
183 
184 
185 
186 
1!l7-188 
189 
190 
191 
192 
193-194 
195-196 
197 
198 
199 
200 
20 1-202 
203 
204 
205 
206 
207 
208 
209 -210 
211 
212 
213 
214 
215 
216 
217 -240 
241 
242 
243 -24 4 
245-246 
247-248 
249-250 
256-266 

COM'UTII 

Cycle count 
Countdown, tape write/bit count 
Tape buffer pointer 
Tp Wrt ldr count/Rd pass/inbit 
Tp Wrt new byte/Rd error/inbit cnt 
Wrt start bit/Rd bit err/stbit 
Tp ScanjCntjLdjEnd/byte assy 
Wr lead length/Rd checksum/parity 
Pointer: tape bufr, scrolling 
Tape end adds/End of program 
Tape timing constants 
Pntr: start of tape buffer 
1=Tp timer enabledj bit cnt 
Tp EOT/RS232 next bit to send 
Read character error/outbyte buf 
# characters in file name 
Current logical file 
Current secndy address 
Current device 
POinter to file name 
Wr shift word/Rd input char 
# blocks remaining to Wr/Rd 
Serial word buffer 
Tape motor interlock 
I/O start adds 
Kernel setup pointer 
Last key pressed 
# chars in keybd buffer 
Screen reverse flag 
End-of-line for input pointer 
Input cursor log (row, column) 
Which key: 64 if no key 
O=flash cursor 
Cursor timing countdown 
Character under cursor 
Cursor in blink phase 
Input from screen/from keyboard 
Pointer to screen line 
Position of cursor on above line 
O=direct cursor, else programmed 
Current screen line length 
Row where curosr lives 
Last inkey/checksum/buffer 
# of INSERTs outstanding 
Screen line link table 
Oummy screen link 
Screen row marker 
Screen color pointer 
Keyboard pointer 
RS-232 Rcv pntr 
RS-232 Tx pntr 
Floating to ASCII work area 

(Additiollal VIC Maps appea red ill COMPUTE!,j aIHWI)', 
1982, # 20, tJgs. 181-3. - Ed] 
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FF8A-FFF5 65418-65525 Jump Table, Including:

FFC6 - Set Input channel

FFC9 - Set Output channel

FFCC - Restore default I/O channels

FFCF - INPUT

FFD2 - PRINT

FFE1 - Test Stop key

FFE4 - GET

cOOO ROM control vectors

cOOc Keyword action vectors

cO52 Function vectors

c080 Operator vectors

cO9e Keywords

cl9e Error messages

c328 Error message vectors

c365 Miscellaneous messages

c38a Scan stack for FOR/GOSUB

c3b8 Move memory

c3fb Check stack depth

c408 Check memory space

c43 5 'OUT OF MEMORY1

c437 Error routine

c469 Break entry

c474 'READY.'

c480 Ready for Basic

c49c Handle new line

c533 Re-chain lines

c560 Receive input line

c579 Crunch tokens

c613 Find Basic line

c642 Perform [NEW]

c65e Perform [CLR]

c68e Back up text pointer

c69c Perform [LIST]

c742 Perform [FOR]

c7ed Execute statement

c81d Perform [RESTORE]

c82c Break

c82f Perform [STOP]

c831 Perform [END]

c857 Perform [CONT]

c871 Perform [RUN]

c883 Perform [GOSUB]

c8aO Perform [GOTO]

c8d2 Perform [RETURN]

c8f8 Perform [DATA]
c906 Scan for next statement

c928 Perform [IF]

c93b Perform [REM]

c94b Perform [ON]
c96b Get fixed point number

c9a5 Perform [LET]

ca80 Perform [PRINT*]

ca86 Perform [CMD]

caaO Perform [PRINT]

cble Print message from (y,a)

cb3b Print format character

cb4d Bad-input routines

cb7b Perform [GET]

cba5 Perform [INPUT*]

cbbf Perform [INPUT]

cbf9 Prompt & input

ccO6 Perform [READ]

ccfc Input error messages

cdle Perform [NEXT]

cd78 Type-match check

cd9e Evaluate expression

cea8 Constant - PI

cefl Evaluate within brackets

cef7 Check for f)'

ceff Check for comma

cfO8 Syntax error

cfl4 Check range

cf28 Search for variable

cfa7 Set up FN reference

cfe6 Perform [OR]

cfe9 Perform [AND]

dO16 Compare

dO81 Perform [DIM]

dO8b Locate variable

dll3 Check alphabetic

dlld Create variable

dl94 Array pointer subroutine

dla5 Value 32768

dlb2 Float-fixed conversion

dldl Set up array

d245 'BAD SUBSCRIPT1

d248 'ILLEGAL QUANTITY'

d34c Compute array size

d37d Perform [FRE]

d391 Fixed-float conversion

d39e Perform [POS]

d3a6 Check direct

d3b3 Perform [DEF]

d3el Check FN syntax

d3f4 Perform [FN]

d465 Perform [STR$]

d475 Calculate string vector

d487 Set up string

d4f4 Make room for string

d526 Garbage collection

d5bd Check salvageability
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FF8A-FFF5 65418-65525 Jump Table, Including: 
FFC6 - Set Input channel 
FFC9 - Set Output channel 
FFCC - Restore default I /O channels 
FFCF - INPUT 
FFD2 - PRINT 
FFEI - Test stop key 
FFE4 - GET 

cOOO 
cOOc 
c052 
c080 
c0ge 
c1ge 
c328 
c365 
c38a 
c3b8 
c3fb 
c408 
c435 
c437 
c469 
c474 
c480 
c49c 
c533 
c560 
c579 
c613 
c642 
c65e 
c68e 
c69c 
c742 
c7ed 
c81d 
c82c 
c82f 
c831 
c857 
c87l 
c883 
c8aO 
c8d2 
c8f8 
c906 
c928 
c93b 
c94b 
c96b 
c9a5 
ca80 
ca86 
caaO 

ROM control vectors 
Keyword action vectors 
Function vectors 
Operator vectors 
Keywords 
Error messages 
Error message vectors 
Miscellaneous messages 
Scan stack for FOR/GOSUB 
Move memory 
Check stack depth 
Check memory space 
'OUT OF MEMORY' 
Error routine 
Break entry 
'READY. ' 
Ready for Basic 
Handle new line 
Re-chain lines 
Receive input line 
Crunch tokens 
Find Basic line 
Perform [NEW] 
Perform [CLR] 
Back up text pointer 
Perform [LIST] 
Perform [FOR] 
Execute statement 
Perf orm [RESTORE] 
Break 
Perform [STOP] 
Perform [END] 
Perform [CONT] 
Perform [RUN] 
Perform [GOSUB] 
Perform [GOTO] 
Perform [RETURN] 
Perform [DATA] 
Scan for next statement 
Perform [IF] 
Perform [REM] 
Perform [ON] 
Get fixed point number 
Perform [LET] 
Perform [PRINT#] 
Perform [CMD] 
Perform [PRINT] 

cble 
cb3b 
cb4d 
cb7b 
cba5 
cbbf 
cbf9 
cc06 
ccfc 
cdle 
cd78 
cdge 
cea8 
cefl 
cef7 
ceff 
cf08 
cf14 
cf28 
cfa7 
cfe6 
cfe9 
dOl6 
d081 
d08b 
dll3 
dlld 
d194 
dla5 
dlb2 
dldl 
d245 
d248 
d34c 
d37d 
d391 
d3ge 
d3a6 
d3b3 
d3el 
d3f4 
d465 
d475 
d487 
d4f4 
d526 
d5bd 
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Print message from (y,a) 
Print format character 
Bad-input routines 
Perf orm [GET] 
Perf orm [INPUT#] 
Perform [INPUT] 
Prompt & input 
Perform [READ] 
Input error messages 
Perform [NEXT] 
Type-match check 
Evaluate expression 
Constant - PI 
Evaluate within bracke ts 
Check for ')' 
Check for comma 
Syntax error 
Check range 
Search for variable 
Set up FN reference 
Perform [OR] 
Perform [AND] 
Compare 
Perform [DIM] 
Locate variable 
Check alphabetic 
Create variable 
Array pointer subroutine 
Val ue 32768 
Float-fixed conversion 
Set up array 
'BAD SUBSCRIPT' 
'ILLEGAL QUANTITY' 
Compute array size 
Perf orm [FRE] 
Fixed-float conversion 
Perform [POS] 
Check di rect 
Perform [DEF] 
Check FN syntax 
Perform [FN] 
Perform [STR$] 
Calculate string vector 
Set up str ing 
Make room for string 
Garbage collection 
Check salvageability 
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<3606

363d

d67a

d6a3

d6db

d6ec

d700

d72c

d73 7

d761

d77c

d782

d78b

d79b

d7ad

d7eb

d7f7

d80d

d824

d82d

d849

d850

d853

d86a

d947

d97e

d983

d9ea

da2b

da59

da8c

dab7

dad4

dae2

daf9

dafe

dbl2

dba2

dbc7

dbfc

dcOc

dclb

dc2b

dc39

dc58

dc5b

dc9b

dccc

dcf3

dd7e

dddd

dfl6

df3a

df71

df7b

dfb4

Collect string

Concatenate

Build string to memory

Discard unwanted string

Clean descriptor stack

Perform [CHR$]

Perform [LEFT$]

Perform [RIGHT$]

Perform [MID$]

Pull string parameters

Perform [LEN]

Exit str ing-mode

Perform [ASC]

Input byte parameter

Perform [VAL]

Get params for poke/wait

Float-fixed

Perform [PEEK]

Perform [POKE]

Perform [WAIT]

Add 0.5

Subtract-from

Perform [SUBTRACT]

Perform [ADD]

Complement fac#l

1 OVERFLOW'
Multiply by zero byte

Perform [LOG]

Perform [MULTIPLY]

Multiply-a-bit

Memory to FAC#2

Adjust FAC#l/#2

Underflow/overflow

Multiply by 10

+10 in floating pt

Divide by 10

Perform [DIVIDE]

Memory to fac#l

FAC#1 to memory

FAC#2 to fac#l

FAC#1 to FAC#2

Round FAC#1

Get sign

Perform [SGN]

Perform [ABS]

Compare FAC#1 to mem

Float-fixed

Perform [INT]

String to fac

Get ascii digit

Float to ascii

Decimal constants

TI constants

Perform [SQR]

Perform [POWER]

Perform [NEGATIVE]

COMPUTE!

dfed

e040

eO56

eO94

e0f6

el27

el53

el62

el65

elbb

elc4

eldl

e203

e20b

e216

e261

e268

e2bl

e30b

e378

e387

e3a4

e429

e44f

e45b

e467

e476

e4aO

e4a9

e4b2

e4bc

e500

e505

e50a

e518

e54c

e55f

e581

e587

e5bb

e5c3

e5cf

e64f

e6b8

e6c5

e6ea

e715

e72d

e742

e8c3

e8d8

e8e8

e8fa

e912

e921

e929
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Perform [EXP]

Series evaluate 1

Series evaluate 2

Perform [RND]

?? Breakpoints ??

Perform [SYS]

Perform [SAVE]

Perform [VERIFY]

Perform [LOAD]

Perform [OPEN]

Perform [CLOSE]

Parameters for load/save

Check default parameters

Check for comma

Parameters for open/close

Perform [COS]

Perform [SIN]

Perform [TAN]

Perform [ATN]

Initialize

CHRGET for zero page

Initialize Basic

Power-up message

Vectors for $300

Initialize vectors

Warm restart

Program patch area

Serial output '1'

Serial output f0'

Get serial input & clock

Program patch area

Set 6522 addrs

Set screen limits

Track cursor location

Initalize I/O

Normalize screen

Clear screen

Home cursor

Set screen pointers

Set I/o defaults
Set vie chip defaults

Input from keyboard

Input from screen

Quote mark test

Set up screen print

Advance cursor

Retreat cursor

Back into previous line

Output to screen

Go to next line

Do 'RETURN1

Check line decrement

Check line increment
Set colour code

Colour code table

Code conversion
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d606 
d63d 
d67a 
d6a3 
d6db 
d6ec 
d700 
d72c 
d737 
d761 
d77c 
d782 
d78b 
d79b 
d7ad 
d7eb 
d7f7 
d80d 
d824 
d82d 
d849 
d8S0 
d8S3 
d86a 
d947 
d97e 
d983 
dgea 
da2b 
daS9 
da8c 
dab7 
dad4 
dae2 
daf9 
dafe 
db12 
dba2 
dbc7 
dbfc 
dcOc 
dclb 
dc2b 
dc39 
dcS8 
dcSb 
dc9b 
dccc 
dcn 
dd7e 
dddd 
dfl6 
df3a 
df71 
df7b 
dfb4 

Collect string 
Concatenate 
Build string to memory 
Discard unwanted string 
Clean descriptor stack 
Perform [CHR$] 
Perform [LEFT$] 
Perform [RIGHT$] 
Perform [MID$] 
Pull string parameters 
Perform [LEN] 
Exit string-mode 
Perf orm [ASC] 
Input byte parameter 
Perform [VAL] 
Get params for poke/wait 
Floa t-f ixed 
Perform [PEEK] 
Perform [POKE] 
Perf orm [WAIT] 
Add O.S 
Subtract-from 
Perform [SUBTRACT] 
Perform [ADD] 
Complement fac#l 
'OVERFLOW' 
Multiply by zero byte 
Perform [LOG] 
Perform [MULTIPLY] 
Multiply-a-bit 
Memory to FAC#2 
Adjust FAC#l/ #2 
Underflow/overflow 
Multiply by 10 
+10 in floating pt 
Divide by 10 
Perform [DIVIDE] 
Memory to facU 
FACU to memory 
FAC#2 to fac#l 
FAC#l to FAC#2 
Round FAC#l 
Get sign 
Perform [SGN] 
Perform [ABS] 
Compare FAC#l to mem 
Float-fixed 
Perform [INT] 
Str ing to fac 
Get ascii digit 
Float to ascii 
Decimal constants 
TI constants 
Perf orm [SQR] 
Perform [POWER] 
Perform [NEGATIVE] 
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dfed 
e040 
eOS6 
e094 
eOf6 
e127 
elS3 
e162 
e16S 
elbb 
elc4 
eldl 
e203 
e20b 
e216 
e261 
e268 
e2bl 
e30b 
e378 
e387 
e3a4 
e429 
e44f 
e4Sb 
e467 
e476 
e4aO 
e4a9 
e4b2 
e4bc 
eSOO 
eSOS 
eSOa 
eS18 
eS4c 
eSSf 
eS81 
eS87 
eSbb 
eSc3 
eScf 
e64f 
e6b8 
e6cS 
e6ea 
e7lS 
e72d 
e742 
e8c3 
e8d8 
e8e8 
e8fa 
e912 
e921 
e929 

Perform [EXP] 
Series evaluate 1 
Series evaluate 2 
Perf orm [RND] 
?? Breakpoints ?? 
Perform [SYS] 
Perform [SAVE] 
Perform [VERIFY] 
Perform [LOAD] 
Perform [OPEN] 
Perform [CLOSE] 
Parameters for load/save 
Check default parameters 
Check for comma 
Parameters for open/close 
Perform [COS] 
Perform [SIN] 
Perform [TAN] 
Perform [ATN] 
Initialize 
CHRGET for zero page 
Initialize Basic 
Power-up message 
Vectors for $300 
Initialize vectors 
Warm restart 
Program patch area 
Serial output 'I' 
Serial output '0' 
Get serial input & clock 
Program patch area 
Set 6S22 addrs 
Set screen limits 
Track cursor location 
Initalize I/O 
Normalize screen 
Clear screen 
Home cursor 
Set screen pOinters 
Set I / O defaults 
Set vic chip defaults 
Input from keyboard 
Input from screen 
Quote mark test 
Set up screen print 
Advance cursor 
Retreat cursor 
Back into previous line 
Output to screen 
Go to next line 
Do 'RETURN' 
Check line decrement 
Check line increment 
Set colour code 
Colour code table 
Code conversion 
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e975 Scroll screen

e9ee Open space on screen

ea56 Move screen line

ea6e Synch colour transfer

ea7e Set start-of-line

ea8d Clear screen line

eaal Print to screen

eaaa Store on screen

eab2 Synch colour to char

eabf Interrupt (IRQ)

eble Check keyboard

ecOO Set text mode

ec46 Keyboard vectors

ec5e Keyboard maps

ed21 Graphics/text control

ed30 Set graphics mode

ed5b Wrap up screen line

ed6a Shifted key matrix

eda3 Control key matrix

ede4 Vic chip defaults

edfd Screen line adds low

eel4 Send 'talk1

eel7 Send 'listen1

eelc Send control char

ee49 Send to serial bus

eeb7 Timeout on serial

eecO Send listen SA

eec5 Clear ATN

eece Send talk SA

eee4 Send serial deferred

eef6 Send funtalk'

ef04 Send 'unlisten'

efl9 Receive from serial bus

ef84 Clock line on

ef8d Clock line off

ef96 Delay 1 ms

efa3 RS232 send (NMI)

efee New RS232 byte send

fO16 Error or quit

fO27 Compute bit count

fO36 RS232 receive (NMI)

fO5b Setup to receive

fO9d Receive parity error

f0a2 Receive overrun error

f0a5 Receive break error

f0a8 Receive frame error

f0b9 Bad device

fObc File to RS232

fOed Send to RS232 buffer

fll6 Input from RS232 buffer

fl4f Get from RS232 buffer

fl60 Check serial bus idle

f174 Messages

fle2 Print if direct

flf5 Get..

f205 ..from RS232

f20e Input

f250 Get.. tape/serial/RS232

f27a Output..

f290 ..to tape

f2c7 Set input device

f30 9 Set output device

f34a Close

f3cf Find file

f3df Set file values

f3ef Abort all files

f3f3 Restore default I/O

f40a Do file opening

f49 5 Send SA

f4c7 Open RS232

f542 Load program

f647 'SEARCHING'

f659 Print file name

f66a 'LOADING/VERIFYING'

f675 Save program

f728 'SAVING'

f734 Bump clock

f760 Get time

f767 Set time

f770 Action stop key

f77e File Error Messages

f7af Find any tape header

f7e7 Write tape header

f84d Get buffer address

f854 Set buffer start,

end pointers

f867 Find specific header

f88a Bump tape pointer

f89 4 'PRESS PLAY .. '

f8ab Check cassette status

f8b7 'PRESS RECORD ..'

f8cO Initiate tape read

f8e3 Initiate tape write

f8f4 Common tape read/write

f94b Check tape stop

f95d Set timing

f98e Read bits (IRQ)

faad Store characters

fbd2 Reset pointer

fbdb New tape character setup

fbea Toggle tape

fcO6 Data write

fcOb Tape write (IRQ)

fc95 Leader write (IRQ)

fccf Restore vectors

fcf6 Set vector

fdO8 Kill motor

fdll Check read/write pointer

fdlb Bump read/write pointer

fd22 Powerup entry

fd3f Check A-rom

fd52 Set kernal2
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e97S 
egee 
eaS6 
ea6e 
ea7e 
ea8d 
eaal 
eaaa 
eab2 
eabf 
eble 
ecOO 
ec46 
ecSe 
ed21 
ed30 
edSb 
ed6a 
eda3 
ede4 
edfd 
ee14 
eel7 
eelc 
ee49 
eeb7 
eecO 
eecS 
eece 
eee4 
eef6 
ef04 
efl9 
ef84 
ef8d 
ef96 
efa3 
efee 
fOl6 
f027 
f036 
fOSb 
f09d 
fOa2 
fOaS 
fOa8 
fOb9 
fObc 
fOed 
fll6 
fl4f 
fl60 
fl74 
fle2 
flfS 
f20S 

Scroll screen 
Open space on screen 
Move screen line 
Synch colour transfer 
Set start-of-line 
Clear screen line 
Print to screen 
Store on screen 
Synch colour to char 
Interrupt (IRQ) 
Check keyboard 
Set text mode 
Keyboard vectors 
Keyboard maps 
Graphics/text control 
Set graphics mode 
Wrap up screen line 
Shifted key matrix 
Control key matrix 
vic chip defaults 
Screen line adds low 
Send 'talk' 
Send 'listen' 
Send control char 
Send to serial bus 
Timeout on serial 
Send listen SA 
Clear ATN 
Send talk SA 
Send serial deferred 
Send 'untalk' 
Send 'unlisten' 
Receive from serial bus 
Clock line on 
Clock line off 
Delay I ms 
RS232 send (NMI) 
New RS232 byte send 
Error or quit 
Compute bit count 
RS232 receive (NMI) 
Setup to receive 
Receive parity error 
Receive overrun error 
Receive break error 
Receive frame error 
Bad device 
Fil e to RS232 
Send to RS232 buffer 
Input from RS232 buffer 
Get from RS232 buffer 
Check serial bus idle 
Messages 
Print if direct 
Get •• 

•• from RS232 
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f20e 
f2S0 
f27a 
f290 
f2c7 
B09 
B4a 
Bcf 
Bdf 
Bef 
Bf3 
f40a 
f49S 
f4c7 
fS42 
f647 
f6S9 
f66a 
f67S 
f728 
f734 
f760 
f767 
f770 
f77e 
f7af 
f7e7 
f84d 
f8S4 

f867 
f88a 
f894 
f8ab 
f8b7 
f8cO 
f8e3 
f8f4 
f94b 
f9Sd 
f98e 
faad 
fbd2 
fbdb 
fbea 
fc06 
fcOb 
fc9S 
fccf 
fcf6 
fd08 
fdll 
fdlb 
fd22 
fd3f 
fdS2 
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Input 
Get •• tape/ serial/ RS232 
Output •• 

•• to tape 
Set input device 
Set output device 
Close 
Find file 
Set file values 
Abort all files 
Restore default I /O 
Do file opening 
Send SA 
Open RS232 
Load program 
'SEARCHING' 
Print file name 
'LOADING/VERIFYING' 
Save program 
' SAVING' 
Bump clock 
Get time 
Set time 
Action stop key 
File Error Messages 
Find any tape header 
Write tape header 
Get buffer address 
Set buffer start, 
end pOinters 
Find specific header 
Bump tape pOinter 
'PRESS PLAY •• ' 
Check cassette status 
'PRESS RECORD •• 
Initiate tape read 
Initiate tape write 
Common tape read/write 
Check tape stop 
Set timing 
Read bits (IRQ) 
Store characters 
Reset pOinter 
New tape character setup 
Toggle tape 
Data write 
Tape write (IRQ) 
Leader write (IRQ) 
Restore vectors 
Set vector 
Kil l motor 
Check read/write pOinter 
Bump read/write pointer 
Powerup entry 
Check A-rom 
Set kernal2 
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fd8d Initialize system constants

fdfl IRQ vectors

fdf9 Initialize I/O regs

fe49 Save data name

fe50 Save file details

fe57 Get status

fe66 Flag ST

fe6f Set timeout

fe73 Read/set top of memory

fe82 Read/set bottom of memory

fe91 Test memory location

fea9 NMI interrupt entry

fed2 RESET/STOP warm start

fede NMI RS232 sequences

ff56 Restore & exit

ff5c RS232 timing table

ff72 Main IRQ entry

ff8a Jumbo jump table

fffa Hardware vectors i

TOLL FREE
Subscription

Order Line

800-345-8112
In PA 800-662-2444

I
80/40 COLUMN ALIEN INVADERS

♦29.95

Exactly duplicates tht fatou* arcade gtM. Enjoy hours of

chai LG-ngtng fun. For CoMa4or> Cotputers nith Release 4 of

BASIC, either 40 or 80 Coluan Screens

COMMODORE VIC SOFTWARE

duality Softnare nhich incorporates exciting Sound, Color,

Graphics and Anniiation. Sho« off all of tht tany facets and

capabilities of your computer.

Lunar Lander

**p

Brsakout

BlackjKk

Pong.

Slots

Alien Raiders

Botbs frtuy

Hoie Finance

Hath Drill

Hangun

Yahtic

Othello

Target (toon

Shooting Ballery

Capture

All of the above are priced at 19.75 or select any three

(27.50. Please add 13.00 and specify the DOS release if

«ish disk based softiar*. MasterCard

Send SflSE to be included on our wiling list. and VISA

Md .50 shipping aod handling. Thank You. Accepted.

2905 Ports O'Call Ct. Plan*, Ti 75075 (214) 847-1333

for

you

I

i
VIC-20 SOFTWARE

EGG ATTACK JOYSTICK

This seemingly innocent electronic game of catch

turns gradually into a harried race of joystick con

trol. The player must maneuver a nuclear reactor in

order Co catch radioactive eggs as they are dropped

from advancing "monsters." If Che player misses

three eggs, the Earth is no longer habitable and their

turn of play is over. 12.95

TUNNEL PATROL JOYSTICK

The player is required in this arcade game to ma

neuver an android through a maze in order to harvest

"Energy Crystals" and score points. As an obstacle,

the program randombly throws the android into the

fourth dimension where it must battle the dreaded

"Batwing" in order to survive. 12.95

AVAILABLE EARLY APRIL: OUR COMPREHENSIVE

CHECKBOOK PROGRAM.

See this and other MIS software at your local com

puter store, or order direct from MiS [408] 33B-

9546. California residents add sales tax.

DEALERS INQUIRIES WELCOME

250 FERN ROCK WAY/BOULDER CREEK CA./95006

Great VIC Software

New Programs for your VIC Computer

On Cassette!

COLOR & SOUND

. Cattle Roundup

. Artillery Shoot

• Micro Maze

• Snake Out

• Trapper

. Adventure

. Head On

. Target

. Hang In

• Chase

$9.95 ea.

(Includes shipping, Arizona residents add sales tax).

Ready To Load — Hours of Fun!

Write For Free Catalog

ComputerMat

Software
Box 1664 Dept. V

Lake Havasu Cily, AZ 86403
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fd8d 
fdfl 
fdf9 
fe49 
feSO 
feS7 
fe66 
fe6f 
fe73 
feB2 
fe91 
fea9 
fed2 
fede 
ffS6 
ffSc 
ff72 
ffBa 
fffa 

Initialize system constants 
IRQ vectors 
Initialize I/O regs 
Save data name 
Save file details 
Get status 
Flag ST 
Set timeout 
Read/set top of memory 
Read/set bottom of memory 
Test memory location 
NMI interrupt entry 
RESET/STOP warm start 
NMI RS232 sequences 
Restore & exit 
RS232 timing table 
Main IRQ entry 
Jumbo jump table 
Hardware vectors © 

TOLL FREE 
Subscription 
Order Line 

800-345-8112 
In PA 800-662·2444 

VIC·20 SOFTWARE 

EGG ATTACK JOYSTICK 

This seemingly innocent electronic game of catch 
turns gradually into a harried race of joystick con­
trol. The player must maneuver a nuclear reactor in 
order to catch radioactive eggs as they are dropped 
from advancing "monsters." If the player misses 
three eggs. the Earth is no longer habitable and t heir 
turn of play is over. 12.95 

TUNNEL PATROL JOYSTICK 

The player is required in this arcade game to ma­
neuver an android through a maze in order t o harvest 
" Energy Crystals" and score points. As an obstacle . 
the program randombly throws the andr oid into the 
fourth dimension where it must battle the dreaded 
" Batwing" in order to survive. 12.95 

AVAILABLE EARLY APRIL: OUR COMPREHENSIVE 
CHECKBOOK PROGRAM. 

See t his and other MIS s of tware at your local com­
puter store, or order direct from M IS (4 08) 338-
9 546 . Ca lif ornia r esidents ad d sales tax . 

DEALERS INQUI RIES WELCOME 

250 FERN ROCK WAY I BOULOER CREEK CA.l950D6 

~""''''''''''''''''''''''''''''''''~ 
~ 80/40 COLUMN ALIEN INVADERS ~ 
~ $29 . 95 ~ 
~ Elictly '''plieltu ttll filOUI arc.. ..... EIIjay hours of iii! 
~ ctlllltnging fUl. For CoMaIIlon Ca.puttrl lith R.lIa" 4 of ~ 

!.~~.I.C:.~i~~::~~~:.C::I~;:-:"~~;~~~·~~···········1 
~ ludit! Sofh'" ""ich inclN'por.t .. miting Sooind, Color, I ii! Bnphies Ind An"i"tian. ShM off III of the uny flCltl and ~ 
~ elplbilitiH of your ea.putlf". I! 
I lonor londer HOH Fin .. " ~ 
~ II ... p IIoth Drill !:i 
~ Irutout Hug .. n ~ 
~ Bhckjlet Yahh. ~ 
~ Ponq Othtllo !:i 
~ Slots Tirqlt fIaon ~ 
~ Ali", R.idft's Shooting Salltry ~ 
~ Boob. All.! Copton ~ 

~ All of ttl. lIbov. art prieN It 19.95 or "IKt In,. ttlrtf for ~ 
~ t27.50. PI.151 Hd n.oo Ind spKify tht DOS r.I.1S1 if you ~ 
~ 'ish disk blSH sofh.rl. MasterCard ~ i Send SASE to bl included on our .. iling list. and VISA j!! 

l·~~:~·:~:~~·~:·?~·;··n·'··:::;:·:~~:~~~·····i 
~ 2905 Porh O·C.1I Ct. PI ... , II 75075 12141 86H33J ~ 

~""""'''''''''''''''''''''''~ 

Great VIC Software 
New Programs for your VIC Computer 

On Cassette! 

COLOR & SOUND 

• Cattle Roundup • Adventure 
• Artillery Shoot • Head On 
• Micro Maze • Target 
• Snake Out • Hang In 
• Trapper • Chase 

$9.95 ea. 
{Includes shipping. Arizona residents add sales tax}. 

Ready To Load - Hours of Fun! 
Write For Free Catalog 

ComputerMat 
Software 

Box 1664 Depl. V 
Lake Havasu City. AZ 86403 
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EPROM

Reliability
Michael E. Day

West Linn, OR

Although EPROMs are in widespread use, there

are continuing problems with t he use of the device

affecting their overall reliability.

The following report describes how to obtain

the maximum performance and reliability from

the 2708 EPROM. The concepts involved, however,

may be applied to most of the ultra-violet erasable

PROMs on the market to date.

The EPROM 'cell' consists, basically, ofa ca

pacitor which either has a charge on it or does not.

The charge is created by applying a high voltage

pulse to the device, and is removed by exposing the

device to high intensity ultra-violet light.

The cell is programmed by injection of high

energy electrons through the oxide onto the

floating gate. Once there, the charge is trapped, as

there are no electrical connections to this floating
gate. This action is similar to the action of a zener

diode in that, as the voltage increases, it finally

passes a point where it can overcome the barrier

presented by the silicon oxide surrounding the

gate and allows the electrons to flow to the gate

and collect there. As the voltage is removed it

finally drops to a point where ii can no longer

maintain the bridge through the oxide, and it

again becomes isolated. However, the gate now has

a charge of electrons on it.

The charge is removed from the cell by expo

sure with ultra-violet light of the correct wave

length (2537A) and energy (10 watt seconds/cm'-)

which will impart sufficient photon energy to the

trapped electrons to allow the floating gate to be

fully discharged.

The presence of charge on the floating gate

causes a shift of the cell threshold. In the discharged

state (no charge on the floating gate) the cell has a

low threshold, and selection of the cell turns on the

transistor. Storing a charge on the gate shifts the

threshold of the cell above the select voltage so that

the transistor will not turn on when it is selected.
The amount of charge on the gate determines the

level of select voltage at which the transistor will

change from a non-conducting to a conducting

state.The cell is designed so that the discharged

threshold and charged thresliold are equally above

and below the select voltage. This provides for

maximum immunity against marginal cells.

Data retention can be measured by baking the

device at an elevated temperature (250°C). 168

hours at this temperature is equivalent to 10 years

at 70°C. Test samplings have shown that the time

to 5% batch failure is 100 years.

Experiments have been made to determine

the effects of prolonged exposure to LJV light.

Through the first 20 hours the threshold voltage

increased slightly after which it stabilized out to 30

days at which time the test was terminated. Al

though no study has been made to determine what

is causing the initial change, it is thought to be

caused by some radiation damage caused by the UV.

It is believed that UV lamps with short wave

lengths (less than I800A) and high intensity can

ionize oxide witii long exposure. The theory is that

this will shift the threshold until the part will not

function properly. This is not a permanent shift

and a bake at 150° for 24 hours should correct the

problem.

Some EPROMs exhibit a sensitivity to ambient

light. This does not erase them, but they may not

function properly. This is a common phenomenon

with most semiconductors. Covering the lid with

some sort of opaque material will prevent this.

For a given device, given that the programming

equipment is operating at factory specifications,

the failure to take a charge is device-related, and

attempts to bring the charge level higher by repro-

gramming will seldom be successful. Failure to

erase is the most common problem. There are

many factors which can cause inadequate erasure;

among them are weak UV lamp due to age, dirt on

the IC (both internal and external), dirt on the UV

lamp, erase requirements outside of normal speci

fications, or a defective component.

The EPROM is read by determining if the

charge on the capacitor of the cell is above or below

the threshold of the sensing transistor (the threshold

being that level of applied voltage which causes the

transistor to change from a non-conducting state to

a conducting state). This threshold can be affected

by shifts in the -12 volt and -5 volt supplies at the

device and temperature. Due to this, if the charge

on the cell is near the threshold of the sensing

transistor, a shift in the supply voltage or temper

ature can cause the cell to appear to change state.

have an excessive access time, or be intermittent. A

cell which is sufficiently near the threshold of the

sensing transistor so thai it can be affected by tem

perature or voltage shifts is called "marginally

programmed" or "marginal."

One failure of the EPROM is a "leaky cell" (a

cell that loses its charge after a short period oi

time). A leaky cell can be found several ways. One

way is to bake the device at 250° after programming

it, and then test for lost data.
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Although EPROMs are in widespread use, there 
are con lll1llln g problems with the use o f th e device 
affectin g th eir ove ra ll re liabi lity. 

The fo llowi ng re po rt describes how to o bta in 
th e ~laximum perf~<:rmance and ,re liability froln 
the _708 EPROM. I he conce pts IIlvolved, however, 
may be a pphed to most of th e ultra-viole t erasable 
PROMs o n the marke t to da te. 

. T he EPROM 'ce ll ' consists, bas ica ll y, o f a ca­
p~lCltor wh ich either has a charge on it o r does not. 
1 he charge IS created b~ applying a high voltage 
pulse to the deVice, and IS removed by ex posing the 
d eV ice to 11Igh IIlte nsity ultra- vio let light. 

The cell IS programmed by injection of high 
energy e lectrons through the ox ide onto the 
n oating gate. Once the re , the charge is trapped, as 
th ere a re no electrical connecllo ns to this floatin g 
gale. T illS aClIo n IS s lInda r to the action of a zene r 
diode in that, as th e vo ltage increases, it fin a ll y 
passes a pOilU where It ca n uverCQtlle the barrier 
presented by th e silicon oxide surrounding the 
gate and a llo ws th e e lectro ns to flow to the gate 
a nd collect the re. As the voltage is removed it 
fina ll y drops to a point where it can no longe r 
m,"nta ln the bridge through th e ox ide, and it 
again becomes isolated. However, the gate now has 
a charge of e lectro ns o n it. 

T he charge is re moved from the cell by ex po­
sure with ultra-vio le t light of the correct wave 
length (2537 A) and energy ( 10 watt seconds/cm') 
which will impart sufficien t photon e ne rgy to the 
trapped electrons to a ll ow the floatin g gate to be 
fu ll y d ischarged. 

T he prese nce of cha rge on the fl oatin g ga te 
causes a shift of th e cell threshold . In the d ischa rged 
state (no charge o n the n oa tin g gate) th e cell has a 
low threshold , and selectio n of the cellwrns on the 
tra nsistor. Storin g a charge o n th e gate shifts the 
thres ho ld of the cell above th e select vo ltage so that 
the transistor will nOllurn on when it is seleCled. 
The amoont of cha rge on th e gate d e te rmines th e 
level of select voltage at wh ich the tra nsistor will 
change from a non-conductin g to a conductin g 
sta te . The cell is d es igned so tha t the di scharged 
thres ho ld and charged thres ho ld a re equall y above 
and below the select voltage. This provides for 
maximum immunity against marginal cells . 

. Data reten tio n can be measured by ba kin g the 
d eVice at an elevated temperawre (250°C). 168 
hour~ a t this temperawre is equivalent to 10 years 
a t 70 C. Test sa mplIngs have show n that th e time 
to 5% batch fa ilure is 100 yea rs. 

Experiments have been made to d e te rmine 
the e ffects of pro longed exposure to UV ligh t. 
Through the First 20 ho.urs the thres ho ld vo ltage 
Increased slIghtl y a h er wh ich it stabili zed o ul to 30 
days a t which time the test was te rminated. Al ­
th o ugh no swdy has been made to d e te rmine what 
is causing the ini tia l change , it is thought to be 
caused b y some rad,anon damage caused by the UV. 

It IS be lIeved that UV lamps with shon wave­
le n!\ths (le ss than ISOOA ) and high intensity can 
Ionize OX ide wllh lo ng exposure. T he theory is that 
thiS wdl shift th e threshold until th e part will not 
funcLIo n properl y. This is not a permanent shift 
and a bake at 150° for 24 hours sho uld correct the 
problem. 

Some EPROMs exhibit a sensitivity to a mbient 
light. T his does no t e rase them, bUl they may not 
f~nclion prop~rI )' . This is a common pheno me non 
With most se.111Iconciuclors. Covering the lid with 
some son of opaque material will prevenllhis. 

. Fo r a g i.ve n dev i~e , g iven lhallhe programming 
eqUIpment IS o pe ratIn g at factory specifica tio ns, 
the I"allure to Lake a charge is device- related, and 
attempts to bring th e charge level higher by re pro­
g ra mmlllg wIl l seldom bc successFuL Failure to 
erase is the mos t COllllll o n proble m. T here arc 
m any factors which ca n caU::ie inadequate erasure; 
among th em a re weak UV lamp due to age, dinon 
th e Ie (both Inte rn al and ex te rnal), dirt o n the UV 
l a ml~, e rase require l~enLs outside of normal speci­
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T he EPROM is read by determining ifthe 
charge on th e capacitor of th e cell is above o r below 
the threshold of the sensing transisto r (th e th resho ld 
being thatlevcl o f applied voltage which ca uses th e 
tran sistor to change from a non-conducting Slale to 
a conducting sta te). This threshold can be affected 
by shifts in the - I 2 volt and -5 volt supplies a t th e 
d evice and t empe ral.llre. Due to this, if the charge 
o n the cell IS nea r th e th resho ld o f .the sen s in ~ 
tra nsisto r , a shift in the suppl y vo ltage or tcmpe r­
ature can cause the cell LO appear to change state_ 
have an excess ive access time, or be inlernliuenl. A 
ce ll wh ich is sufficientl y nea r the th res hold o f the 
sensing transisto r so tha t it can be a flected by tem­
peralLIre or voltage shifts is ca ll ed "margina ll y 
programmed" or "tnarginal." 

One fa ilure of th e EPROM is a "leaky cdr ' (a 
cell th a t loses its charge a fte r a sho rt period o f 
lime). A leaky cell can be fo und seve ra l wa ys. One 
way is to bake the device a t 250° after programming 
it, and then test For lost data. 
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monitor

analog data

quickly and

inexpensively

provides analog data

monitoring for your micro

computer. With proper

transducers it allows you

to sense temperature,

wind direction, electrical

current, or joysticks and

convert the sensors

analog voltages into digi

tal readings your micro

computer can process.

SPECS

8 bit resolution A/D

0-5 volt input range

16 Analog Input channels

MODELS

ADAM with TRS-80 inter

face $190.00

ADAM with R5-232/RS-423

interface $250.00

ADAM with RS-422 inter

face $275.00

Dealei inquiries welcomed.

JSf
small system design

P 0. BOX 4546 • MANCHESTER. NH 03108

Representatives Pacific North
west Data Systems Marketing
(503) 297-8444

New England American Daia
Systems Marketing (617) 341-0171

\#/ryx
software

What does the Oryx, an African

antelope, have in common with

reliable service? They are both
almost extinct.

Oryx Software wants to bring

trustworthy service back to life.

We're here to stay!

GUARANTEED LOWEST PRICES!

To celebrate our opening, we are
matching any advertised price. Just

show us the ad.

ORDER TOLL FREE - Outside wi

1-800-826-1589

SOFTWARE
Granhpower 299.00

TaiPrspirer '82 127.00

Rail Eitate Analyzr 127.00

Creative Financing 127.00

Word Processor 425.00

Financial Projection 550.00
Mail Managamant 250.00

Mlcropro Wordstar 248.00

Mailmerga 90.00
Spallstar 169.00

Supersortll 159.00

Conteit Connector 180.00

Easywriier |Pro| 195.00

Eajymover 45.00

Tallslarll 70.00

Eaiymailsr 1E0.0O

Oatade> . 249.00

Mlcroplan Basic 419.00

Eiscutlve Secretary 212.00

Nevada C080I 129.00

ACCESSORIES
Apple II Dual Thermomatar m/sottwari 260.00

Mountain Eipantion Chmii E25.00

CPS Multifunction 199.00

Mountain Music Sydam 395.00

100.000 Day Clock 375.00

Mountain Clock 252.00

Supertalkar SO 2000 199.00
A/D + D/A 299.00

CCS 12K ROM/PROM Board . . 93.00

CCS A/D Converter Board 99.00

CCS Serial Atynch. Beard 139.00
CCS Calendar/Clock Board 99.00

VDTRAXTypa-n-Tilk 375.00

adalab Package 495.DO

DOSDatar 49.00

ABT Numeric Kaypad . 125.00

ABTSottkay 150 00

ABTBarwand 195.00
ART Cash Bat 295.00

.. .AND MANY MORE!
Call for price information:

Printers - Epson, Okidaia. Microline, NEC
C. ITOH. Qume, Diablo. Anadex, IDS. MPI,
Microtek, Printek.

Monitors ■ Amdek. Sanyo, Hitachi, NEC
Kaga/TSK.

Modems ■ Novation, Hayes.

Disk Drives ■ Percom, Corvus, Morrow. CCS
etc.

Plotters - Watanabe.

Quoted prices valid for stock on hand and sub
ject to change without prior notice.

Ask lor our FREE catalog.

• Wisconsin residents ■ add 4% sales tax
• Foreign orders ■ please add 15%

• Add J2.50 for shipping per software and
small item. Call regarding others.

Wa Walcome:

• Visa. MittarChirga ■ (Adrj 4%)

• Chackt (Allow 1-2 weeks for clearing)
■ COO (Add 4%)

TOLL FREE - Outside Wisconsin

1-800-826-1589
For Technical Into & in Wisconsin

715-848-2322

Oryx Softwon
P.O. Box 1961 • Wausau, Wl 54401

APPLESCOPE
DIGITAL STORAGE OSCILLOSCOPE

Interlace for the Apple II Computer

The APPLESCOPE system combines two high speed

analog to digital converters ana a dignai control Doatd

with the high resolution graphics capabilities of me Apple

II computer to create a digital storage osciHosocpe

Signal trace parameters are entered tnrough the keyboard

lo operational soltware provided in PROW on the Dl

control Doard.

• DC to 3.5 Mhz sample rate with 1024 byte buffer

memory

• Pretngger Viewing

• Programmable Scale Seiect

• Continuous and Single Sweep Modes

• Single or Dual Channel Trace

Pnce lor me two board Applescope system is S595

EXTERNAL TRIGGER ADDAPTER S29

APPLESCOPE ACCESSORIES
APPLESCOPE-HR12 High resolution 12 bit analog to

dig tal converter with sample rates 10 100 Knz. Requires

J8K Apple II witn disk drive. Software provide on floppy

disk includes basic SCOPE DRIVER package

Price per cnannel S695

APPLESCOPE-HRHS High Resolution AND Highspeed

Circuit combines two 6 bit flasn analog to digital conveners

to give a 10 bit dynamic range. The lODit converter resolu

tion is maintained at sampling rates up to the 7 Mhz. maxi

mum for signal slew rates less than 5 volts per micro

second. Larger inputs slew rates will reduce me convener

resolution to 6 bits until tne signal stabilizes within the .5

Volt per microsecono limit Requires 48K Apple 11 with disk

dnve. Soltware proviaed on dtsk includes the oasic

SCOPE DRIVER package Price per cnannel SB95

APPLESCOPE-EXT External trigger adapter nas a

switch seiectaDle external trigger mpu: to a BNC con

nector mounted in a rear slot of the Appie II computer

Price $29.00

APPLESCOPE-BNCBNCadapter connects the Berg suck

connectors on the A1 circuit card to maie BNC plugs

mounted m a rear sict of tne Apple 11 compter.

Price S14.95

BUS EXTENDERS Allow easy access to Apple II

penpnerai circuit cards. Price S19.95

SCOPE PROBES Oscilloscope probes lor use witn the

APPLESCOPE ■ BNC adapter Pnce$29.95

SCOPE DRIVER Advanced soltware for tne Applescope

sysiem provided on 5%" floppy disk. Available options

include.

• Signal Averaging ■ Acquires 1 to 255 signal sweeps

and displays trie averaged result.

• Digital Volt Meter - Allows use as a real time DVM or use

to measure points on an acquired sweep

• Hard Copy - Uses graphics printer to produce hard-

copy output ol displayed traces.

• Disk Storage ■ Allows automalic storage and recover
ol acquired data on floppy disks

• Spectrum Analyzer-Calculates and displays Irequency
spectrum ol acquired data

BUS RIDER

LOGIC ANALYZER for the APPLE II
Tne BUS RIDER circuit card silently rides the Apple II
peripheral bus and allows real time tracking ol program

flow, Software provided on EPROU allows sei up of trace

parameters from i^e Keyboard and read back of disas

sembled code after a program has been tracked.

•32 bit by 1024 sample memory butter

• Monitors Data and Address bus plus 8 external.in puts
• Tr gger on any 32 bit word or external trigger
• Pretrigger viewing

Tne BUS RIDER is an invaluable development tool for
anyone working with Apple II or Apple 11+ computers

Price S295

RC ELECTRONICS INC.
7265 Tuolumne St.. Goiela, CA 9311 7

Visa (805)968-6614 M/C

I 
monitor 
analog data 
quickly and 
inexpensively 

AD~ 
provides ana log data 
monitoring for your micro· 
computer. With proper 
transducers it allows you 
to sense temperature, 
wind direction, electrical 
current, or joysticks and 
convert the sensors 
analog voltages into digi· 
tal readings your micro· 
computer can process. 
SPECS 
a bit resolution AID 
0·5 volt input range 
16 Analog Input channels 
MODELS 
ADAM with TRS·aO inter· 
face $190.00 
ADAM with R5·232/RS·423 
interface $250.00 
ADAM with RS·422 inte r· 
face $275.00 
Deolel inquiries welcomed. 

small system design 
P. O. BOX 4546 • MANCHESTER, NH 03108 

Representatives Pacilic North· 
west Data Systems Marketing 
(503) 297·8444 
New England American Data 
Systems Marketing (617) 341·0171 
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~.'ryx 
software 

What does the Oryx, an African 
antelope, have in common with 
reliable service? They are both 
almost extinct. 
Oryx Software wants to bring 
trustworthy service back to life. 
We' re here to stay ! 

GUARANTEED LOWEST PRtCES! 
To celebrate our opening, we are 
matching any advertised price. Just 
show us the ad. 

ORDER TOLL FREE , OutSid. WI 

1-800-826-1589 
SOFTWARE 

GrlphpO'ltlr 
Tu Pl'Iparer '82 
Rill Eml. Analynr 
Crutln Fln.ncing 
Word Procu.or 
f inancial Plojectlon 
Mill M.n.gem.nl 
Mlcrepro Word.tar 
M.Hm.rse 
Splllitar 
SupII. OI1I1 
Contut Conn.clOl' 
Enywrll.r (Plo) 
Enymon r 
ltaltar 11 
EuymlNIl 
Dltadu 
Mlcropl.n Snit . 
Eucutln Sicrallry . 
Hind. C0801 

ACCESSORIES 

29!J.00 
127 .00 
127 .00 
121.00 
'25.00 
550.00 
250.00 
248.00 
90," 

169.00 
159.00 
lSO.00 
195.00 
'5.00 
70 .00 

16(1 .00 
. 2'9.00 

419.00 
212.00 
129.00 

Appll II Du,I Tllermornttll _/ ultw.re 260.00 
Mountain bplnllon CII.IIIs 625.00 
CPS Muttlluncllon 199.00 
Mounll in Musk SySltm 3i5.oo 
100.000 Diy Clock 375.00 
Mountain Clock 252.00 
SlIplftatker SO 2000 . 199.00 
AlO + OIA 299.00 
CCS 12K ROM/PROM BOJrel 99.00 
CCS AID Conurter 801rd . 99.00 
CCS SIlLaI Asynch . 80Jld 139.00 
CCS Ctltnelil/Clock Board 99.00 
VDTRAXTyp .. n·hlk . 375.00 
ADALAB I'Jtklgl 495.00 
DDS DI!lr 49.00 
ABT Hllmerlc Keyp.d . 125.00 
ABT SotIkly 150.00 
ABT Barwlnd 195.00 
ABT Cuh Box 295.00 

". AND MANY MORE! 
Call lor price information: 
Printers . Epson, Okldata, Mlcrollne, NEC, 
c. ITOH, Qume, Olablo. AnadeK, 105, MPJ , 
Mlcrolek, Prlnlek. 
Monitors . Amdek. Sanyo, Hitachi. NEC, 
KagaITSK. 
Modems· Novallon, Hayes. 
Disk Drives · Percom, Corvus, Morrow, CCS, 
elc. 
Plotters' Walanabe. 

Ouoled prices valid lor stock on hand and sub­
/ecllo change wilhoul prior nollce. 

Ask l or our FREE calalog. 

PII,": 
• Wisconsin resldenlS . add 4% sales lax 
" Foreign alders · pleass add IS"/. 
" Add $2.50 lor shipping per soHwars and 

small Item. Call regarding others. 
Wt W.'comt: 

• ViII . MulltCller9t • (Add 4%) 
" Clllth (Allow 1·2 weeks lor clearing) 
• COD (Add 4 "10) 

TOLL FREE· Outside Wisconsin: 
1-800-826-1589 

Fpo~T::~n:i~~;g;ln:, ftJ 

APPLESCOPE 
DIGITAL STORAGE OSCILLOSCOPE 

In terlace for the Apple II Computer 

The APPLESCOPE system combrnes two high speed 
analog to digital converlers and a digital conirol board 
with the h'gh resolu1l0n graphrcs capabilltres 01 loe Apple 
II com puler to create a drgllat storage oscillosocpe 
Signallrace parameters are entered lhrough the keyooard 
to operal!onal sollware provided rn PROM on tne Dt 
control board 

• DC to 3.5 Mhz sample rate With 1024 byle buller 
memory 

• Prelflgger Vrewlng 
• Programmable Scale Seleci 
• Continuous and Sing le Sweep Modes 
• Single or Dual Channel Trace 

Pnce lor the two board Applescope syslem rs 5595 
EXTERNAL TRIGGER ADDAPTER 529 

APPLESCOPE ACCESSORIES 
APPlESCOPE·HR12 High resolullon 12 bll anatog to 
dig tal converter wllh sample rales to tOO Khz. ReqUires 
4SK App le II WI!tl d isk dnve. Sollware prOVide on Iloppy 
d isk Includes oaslc SCOPE DRIVER package 

Price per Channel 5695 
APPlESCOPE·HRHS Hlgn ResolullOn ANO High Speed 
u rcull combrnes two 6 bllliash anatog 10dlgltal conveners 
10 grve a t o Cit dynamiC range. Tne 1 0 bit convener resolu· 
lion IS marnlalned al samptlng rales uptothe 7 Mhz.maxl· 
mum for Signal slew rates less than .5 voUs per micro· 
second. Larger rnpuls stew rates wrtt reduce Ihe converler 
resolutron 10 6 bits unlll tne Signal stabIlizes With in the .5 
Volt per microsecond limit. ReqUires 4SKAppie II wlJnolsk 
drIVe. Software prOVided on drsk Includes tne baSIC 
SCOPE DRIVER pacJ<age Price oer cnannel 5B95 

APPlESCOPE·EXT Exlernal tr igger adapter nas a 
SWitch seleclaole externa!lngger mpulto a 8NC con· 
nector mounled rn a rear slOl of the Apple II computer. 

Price 529.00 

APPLESCOPE·8NC BNC adapter COMeCIS the Berg stick 
connectors on Ihe Al Cr rcull card to mate BNC plu gs 
mounted In a rear slot of the Apple II compter. 

Prrce 514.95 

BUS EXTENDERS Allow easy access to Appte 11 
perlohera l CIICurt cards_ Price $19.95 

SCOPE PROBES OSC illoscope prooes 101 use wltn tne 
APPlESCOPE . BNC adapter P'lce529.95 

SCOPE DRIVER Advanced software lor tne Applescope 
system prOVIded on 5'1. Iloppy drsk Avai lable opllons 
rnclude 
• Srgnal Averaging · ACQurres I 10255 srgnat sweeps 

and displays me averaged resuU 
• OlgltalVOl1 Meter ' /l ttows useasa realtrme DVM oruse 

10 measure points on an aCQuired sweep 
• Hard Copy' Uses grapnrcs prlnler to produce hard· 

copy output 01 displayed lraces 
• Disk Storage · Allows aulomatlc slorage and recover 

01 aCQUired data on !ioppy disks 
• Spectrum Ana Iy.zer· Calculates dnd orsplays treQuency 

spectrum 01 aCQUired dala 

BUS RIDER 
LOGIC ANALYZER for the APPLE II 
The BUS RIDER CrlCUlt card SrlenUy lIoes me Apple 11 
perrpheral bus and allo .... s reaf time Iracklng 01 program 
How. SoUware ,:)rovlOed on EPROM aHows set UPollrace 
paramelers trom l~e keybOard and read back 01 drsas· 
sembled COde atler a program has been Ifacked 

- 32 bll by 1024 sample memory buller 
• MOMers Dala ancl Address Ous plus S elfternal)nputs 
• Tr,gger on any 32 01 word or external Iligger 
• Prelngger vlewmg 

The BuS RIDER rS an mvaluaote oevelOpment loot lor 
anyone workrng With Apple 11 or Apple II ... computers 

Pllce 5295 

RC ELECTRONICS INC, 
7265 Tuolumne St.. Golela. CA 93 117 

v,sa (805) 968·6614 M/C 
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Another method of testing for leaky cells is to

make an erase profile for the suspect EPROM.

This is done by programming the device, and then

erasing it in one to two minute increments, meas

uring the number of erased bits after each incre

ment. Making a graph with this information will

give you a profile of the erasure characteristics of

the EPROM. Any cell that erases twice as fast as the

overall average should he cosidcred suspect.

Another failure mode of the EPROM is the

""sticky cell" (a cell which is difficult to program or

erase). Although a sticky cell can be overcome by a

longer program or erase time, in a production

environment it is not acceptable lo adjust tiiese

times for each device. Therefore, any device which

requires more than three times the normal time to

program or erase should be considered defective.

The major source of problems with the 2708

EPROM is inadequate erasure. In testing the

EPROM to determine if it has been adequately

programmed or erased, it is not acceptable to

simply read the PROM and compare the informa

tion read against the true data, since marginal cells

may not be found with this method. A more reliable

method of verifying if an EPROM has been prop

erly programmed or erased is to measure the depth

of the charge at each cell. This can be done by

shifting the threshold level of the sensing transistor

above and below the normal level and by doing a

normal read and compare.

In this way, a map of I he charge level of the

cells in the EPROM can be generated by observing

the level at which the output changes state.

The threshold level of the 2708 EPROM can

be shifted by adjusting the -5 volt supply (VBB).

Clausing the -5 volts to go more negative will deter

mine how deep the cell has been charged: bringing

it more positive will determine how much it has

been erased.

The charge limits will vary greatly not only

from manufacturer lo manufacturer, but from

device to device. Therefore, an acceptable limit

must be determined at which the device may be

considered good or bad. For the 2708 this is greater

than twice the tolerance for the -5 volt supply. This

can be simply generated by using the forward

voltage drop across the diode (.7 volts) above and

below the -5 volt level. In more critical applications

a two-diode level drop (1.4 volts) might be

considered.

More is not always better. Just because the

charge on one device is deeper than on another

does not mean that it will retain the charge longer.

Data retention is related to cell isolation and not

necessarily to the level of the charge.

100 200 300 400

CUMULATIVE HOURS (a 250°C

500

TEMPERATURE

70°C

55°C

FAILURE RATE

60% CONFIDENCE

(CA! 1000 hours)

0.013

0.006

FAILURERATE

90% CONFIDENCE

(7t /1000 hours)

0.027

0.013

Operating Life Test Results

TEMPERATURE

160°C

160°C

160°C

160°C

160X

160°C

160X

SAMPLE SIZE

64

49

51

40

80

77

79

HOURS

2243

2028

2028

2830

1176

1176

984

EQUIVALENT

DEVICE

HOURS (a 70°C

39.9 xlO6
27.6x10*
28.7xl0fi
31.4x10*
26.1x10*
25.1x10*
21.6x10*

FAILURES

1

0

1

2

1

4

1

FAILURE MODE

Charge Loss

Charge Loss

Charge Loss

Charge Loss

Charge Loss

Charge Loss
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Another method of testing fo r leaky cells is to 
make an erase profile for the suspect EPROM. 
T his is d one by programming the device, and then 
e ras ing it in One to two m inute increments, meas­
uring the numbe r o f erased bits afte r each incre­
ment. Ma kin g a graph with thi s information will 
g ive you a profile of the erasure characteristics of 
the EPROM. An y cell that erases twice as fa st as the 
ove rall average sho uld be cosidered suspect. 

Another fai lure mode of the EPROM is the 
"sticky cell" (a cell which is difficult to program or 
erase) . Alth ough a sticky cell can be overcome by a 
lo nge r program o r e rase time , in a producti o n 
environment it is no t acceptable La adjust these 
times fo r each de vice. T he re fo re, any dev ice which 
requires mo re than three times the normal time to 
program or e rase should be conside red de fective . 

The major sOurce o r problems with the 2708 
EPROM is inadequate e ras ure. In testing the 
EPROM to determine if it has been adequately 
programmed or e rased , it is not acceptable to 
simply read the PROM a nd compare the in fo rma­
tion read aga inst the true data, since marginal cells 
may not be found with this method. A more reliable 
method of ve rifying if an EPROM has been prop­
e rly programmed or erased is to measure the depth 
of the cha rge at each cell. This can be done by 
shifting the threshold le vel of the sensing tra nsistor 
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above and below the normal level and by doing a 
normal read and com pare. 

In th is way, a map of the charge le vel o f the 
cells in the EPROM can be genera ted by observing 
the level a t which the o utput changes sta te. 

T he threshold leve l of the 2708 EPROM can 
be shi fted by acUusting the -5 vo lt supply (VBB). 
Causing the -5 volts to go more nega ti ve will d e ter­
mine how d ee p the ce ll has been charged; brin ging 
it mo re pos iti ve will d e te rmine how much it has 
bee n e rased. 

The charge limits will vary g rea tl y not onl y 
from manufacture r to manuracture r , bu t fro m 
d evice to device. The re fore, a n acceptable lim it 
must be de te rmined at wh ich the device may be 
considered good o r bad. For the 2708 th is is g reater 
than twice the tolerance fo r the -5 volt su pply. T his 
can be sim p ly ge ne rated by usi ng the forward 
vo ltage drop across the diode (.7 volts) above and 
below the -5 volt level. In more critical applica tions 
a two-diode leve l drop (1.4 volts) might be 
considered. 

More is not a lways be tte r. Just beca use the 
charge o n one device is deeper than on a no the r 
does not mean that it wi ll retain the charge longe r. 
Data retentio n is related to cell isolation and not 
necessa ri ly to the leve l o f the charge . 

fAILURE RATE FA ILURE RATE 
TEMPERATURE 60% CONFIDENCE 90 5} CONFIDENCE 

(7c 1 1000 hours) (S'c 11000 hours) 

70"C 0.013 0.027 
55"C 0.006 0.01 3 

Operating Life Test Results 

TEMPERATURE SAMPLE SIZE HOURS 
EQUIVALENT 

DEVICE FA ILURES FAILURE MODE 
HOURS @ 70' C 

, 
I Charge Loss 160"C 64 2243 39.9 x 10, 

160"C 49 2028 27.6x1O, 0 

160"C 51 2028 28.7 x 10, I Charge Loss 

160' C 40 2830 31.4,, 10 2 Charge Loss , 
Charge Loss 160"C 80 1176 26.1 x 10, 1 

160"C 77 1176 25.1 x 10, 4 Charge Loss 

160"C 79 984 21.6x 10 1 Charge Loss 



DOS FOR AIM-65:
00

COMPLETE !
INSTANT EASY ACCESS TO YOUR AIM-65 PROGRAMS!

MANIPULATE OBJECT FILES AT THE TOUCH OF A KEY.

NEW BYTE-DOS DISC OPERATING SYSTEM.

153K BYTES ON-LINE. INEXPENSIVELY!

BYTE-DOS COMMANDS

FORMAT -Prepares New Disc

BAD SECTOR SCAN - QC's Disc

DUMP - RAM File to Disc

LOAD - Disc File to Ram

LIST-Prints Disc File Names

ERASE - Eliminate a File

UNERASE - File Recovery

RENAME - Rename a File

COPY - Copy 1 File

TRANSFER - Copy Complete Disc

KOMPRESS-Optimizes Disc Space

AND MORE!

IT'S EASY AND FUN TO USE!

BYTE MICROSYSTEMS
CORPORATION

1477 ELKA AVENUE, SAN JOSE, CA 95129 408/446/0559

• BYTE-DOS OPERATES WITH THE AIM-65 MONITOR
BASIC, ASSEMBLER, EDITOR, PL/65 AND FORTH

ACCESS IS THROUGH PROGRAM I/O AND F1-F3 KEYS
BYTE-DOS SUPPORTS ONE OR TWO 5%" OR 8"
FLOPPYS!

• BYTE-DOS $499 SYSTEM INCLUDES DISC CON
TROLLER CARD, TEAC FD-50A DISC DRIVE (153K
FORMATTED BYTES), BYTE-DOS SOFTWARE SYSTEM
CABLES, CONNECTORS, MANUALS. COMPLETE/ JUST
PL UG IT TOGETHER AND USE!

AIM-65 is a trademark of Rockwell International

SEND ME THE FULL STORY!

Name.

Company.

Address —

City State Zip.

Telephone
D home

□ work

□ I own an AIM-65.

; Q I'm thinking of buying an AIM-65.

: □ Send full BYTE-DOS Data.

COMPLETE I 
INSTANT EASY ACCESS TO YOUR AIM-65 PROGRAMS! 

MANIPULATE OBJECT FILES AT THE TOUCH OF A KEY. 

NEW BYTE-DOS DISC OPERATING SYSTEM. 

153K BYTES ON-LINE. INEXPENSIVELY! 

BYTE-DOS COMMANDS 

• FORMAT - Prepares New Disc 

• BAD SECTOR SCAN - DC's Disc 

• DUMP - RAM File to Disc 

• LOAD - Disc File to Ram 

• LIST - Prints Disc File Names 

• ERASE - Elim inate a File 

• UNERASE - File Recovery 

• RENAME - Rename a File 

• COpy - Copy 1 File 

• TRANSFER - Copy Complete Disc 

• KOMPRESS - Optimizes Disc Space 

AN D MORE ! 

IT'S EASY AND FUN TO USE! 

BYTE MICROSYSTEMS 
CORPORA ON 

1477 ELKA AVENUE, SAN JOSE, CA 95129 408/ 446/ 0559 

• BYTE-DOS OPERA TES WITH THE AIM-55 MONITOR 
BASIC, ASSEMBLER, EDITOR, PL/55 AND FORTH. ' 
ACCESS IS THROUGH PROGRAM I/O AND FI-FJ KEYS. 
BYTE-DOS SUPPORTS ONE OR TWO 5%" OR 8" 
FLOPPYS! 

• BYTE-OOS $499 SYSTEM INCLUDES DISC CON­
TROLLER CARD, TEAC FD-50A DISC DRIVE (153K 
FORMATTED BYTES), BYTE-OOS SOFTWARE SYSTEM 
CABLES, CONNECTORS, MANUALS. COMPLETE! JUST' 
PLUG IT TOGETHER AND USE! 

AI M-65 is a trademark o f Roc kwell International 

SEND ME THE FULL STORY! 

: Name ____________________ __ 

: Company __________________ __ 

: Address __________________ _ 

: City ____ .State __ Zip ___ _ 

o home 
o work 

: Teleph one _____ _ 

: 0 I own an AIM-55 . 

: 0 I 'm th inking of bu y ing an AIM-65 . 

: 0 Send ful l BYTE-DOS Data. 
.. .. .... ...... . ...... ... . " .... ... ... .. . 
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1 SPRING SPECIAL '

No need to wait any longer for our controller develop

ment system;

The MMC/03S is back! For $250.00 you get:

1 MMC/03D Microcomputer, IKRAM, 2-6522's ZIF soc

kets for CPU and EPROM, 20MA full duplex current

loop, & crystal clock.

1 MMC/03ICE In circuit emulator, works off any 6502-

based system including AIM, SYM, KIM, OSI.

(Apple version slightly more, PET version a lot less)

1 MMC/03EPA EPROM programming adaptor;

Programs - 2758's, 2716's, and 2532's.

MMC/03ICE

MMC/03EPA

R. J. BRACHMAN ASSOCIATES, INC.

P.O.Box 1077

Havertown, PA 19083

(215)622-5495

SEE COMPUTE!

April 1981

For Eric Rehnke's Review.

NEED MORE MEMORY?
32K BYTE DYNAMIC RAM & ROM EXPANSION BOARD

Expand Tfour 4K/8K PET

SYM/KIM/AIM -65 to 32K

Easily connected lo your computer
via Ilie expansion connector
Build huge and complex programs1
Need 64K ol RAM' Buy two boards,
on board configuration circuitry will

allow you lo expand to 64K easily1

New dynamic RAM technology brings
you more memory in less space and

al a lower cos!1

HAM chips are upgrade, compatible
with the new 64K RAM chips tor

future expansion1

Operates on -5 volts only, supplied
from your computer power supply, no

on board generators to go bad

Requires A LOT less power lhan siatic
RAM'

Has full invisible refresh operation,

does not interfere with processor
operation.

5 on board sockets for 2516/2532

|2K/4Kj type EPROMS. addressable

anywhete

Great for designing a two board
computer system (CPU I/O-RAM.

HOMI

Other specifications

Disable any 4K block of RAM for I/O.
place RAM above or below 8000 HEX.

KIM-4 BUSS COMPATIBLE FOR CARD

RACKS Adapter cables available for
non rack use.

All these features on a 6 x 4 5" board1

ASSEMBLED & TESTED BOARDS-GUARANTEED FOB 6 MONTHS
PURCHASE PRICE IS FULLY REFUNDABLE IF RETURNED

UNDAMAGED WITHIN 14 DAYS

Price-$289.88

Include $3.00 for S&H within the U.S.

Allow 6 weeks for delivery.

Full informative documentation included with all our products.

50% deposit required on all COD. Orders.

(213) 362-8156 Mail Order Only

17S37 Chatsworth St.

Granada Hills, CA. 91344

&/-M\i/- f
Ks.-/iiiv.-/iiv.

COMPUTER INNOVATIONS

ANNOUNCING TWO
NEW TERMINALS

Smart* Fast • Graphics • Matching Modem and $295 Printer

Nelronics announces a slate of the an

breakthrough In terminals, now at prices you

can alforrj. you can go online wllh databank [
ana computer phone-line services, it's all

yours: "electronic newspapers," educational

seivices, DoA-Jones slock reports, games,

recipes, personal computing with any level

language, program exchanges, electronic bul-

tetin boards ... anfl more every day!!!

Netiomcs offers Iwo new terminals, both

feature a full 56 keyJ128 character typewriter-

style keyCoard. baud rates lo 19 2 kilobaud, a
rugged steel cabinet ana power supply Tne i

simplest one. FASTERM-64, is a 16 line by 64 or 37 character per line unit, with a serial

printer port lor making hard copy of all incoming data, and OQtionat provisions for block and

special character graphics. The "small" version. SWAPTERM-80, features either 24 line by 80

characters per line c 16 &y 10 characters per line, it otters on-screen editing wnn page-at-a-

time printing. 12,000 pixel graphics, line graphics, absolute cursor addressing, underlining,

reverse video, one-half intensity and much more ... simply plug them Into your computer or

our phone modem and be on-lme instantly. Use your TV set (RF modulator required) or our

delux green-nriosphor monitor pictured aOove. For hard copy jus! add our matched printer.

Price Breakthrough!!! Own the FASTERM-64, a complete terminal kit, ready to plug •« '°r

USl J199.95 oi order the SMARTERM-SO kit for just £299.95. (boin available wired and lesled.)

Be on-line with the million-dollar computers and data services today ... we even supply Ihe

necessary subscription forms

More good news: All the components in our terminals are available separately (see

coupon), so you buy only what you need!!!

FASTERM-64 . . DISPLAY FORMAT: 64 or 32 criaractersilme by 16 lines ... 96 OisplayaDle

ASCII characters (upper & lower case) ... 8 oaud rates: 150, 300. 600. 1200, 2400 4800 9600.

19, 200, (switch sel.). LINE OUTPUT: RS232/C or 20 ma current loop ... VIDEO OUTPUT: 1V

PIP (EIA RS-170) CURSOR MODES, home & clear screen, erase lo end oi line, erase cursor

line, cursor up 8 down, aulo carriage relurruline feed at end ot line & auto scrolling...

REVERSE VIDEO .. BLINKING CURSOR ... PARITY: oil. even or odd STOP BITS 1. 1.5.
2 ... DATA BITS PER CHARACTER: 5, 6. 7 or 8 . CHARACTER OUTPUT. S by 7 dot matrn

in a 7 by 12 cell... PRINTER OUTPUT, prints all Incoming data IK ON BOARD RAM
2K ON BOARD ROM . . CRYSTAL CONTROLLED ... COMPLETE WITH POWER SUPPLY
OPTIONAL GRAPHICS MODE includes 3* Greek & main characters plus 30 Special graphics

characters ASCII ENCODED KEYBOARD. 56 keyJ128 characters

SMARTERM-80 . .. DISPLAY FORMAT. 80 characters by 24 lines or 40 characters by 16 lines

128 displayable ASCII characters (upper S lower case) 8 baud rates 110, 300.600. 1200.2400.

4800. 9600. 19. 200 ... LINE OUTPUT. RS232(C or 20 ma current loop .. . VIDEO OUTPUT IV

pp (EIA RS-170). . EDITING FEATURES: insert/delete line, msert.'delete character, for-

wardiback tab ... LINE OR PAGE TRANSMIT . . . PAGE PRINT FUNCTION . CURSOR POSI

TIONING: up. down, right, letl. plus absolute cursor positioning with read back .. VISUAL

ATTRIBUTES, underline, blink, reverse video, half intensity. & Elai- . .. GRAPHICS. 12.000

pixel resolution block plus Une graphics . .. ON-SCREEN PARITY INDICATOR PARITY: off.

even or odd . STOP BITS. 110 baud 2. all Others 1 ... CHAR. OUTPUT: 7 by 11 character in

a 9 by 12 block. . PRINTER OUTPUT .. 60 OR 50 Hi VERTICAL REFRESH . BLINKING

BLOCK CURSOR . CRYSTAL CONTROLLED . . 2K ON BOARD RAM . . ASCII ENCODED
KEYBOARD: 56 keyH28 characler... 4K ON BOARD ROM .. COMPLETE WITH POWER
SUPPLY.

TELEPHONE MODEM 103 O/A . FULL DUPLEX, FCC APPROVED ... DATA RATE. 300 baud

... INTERFACE: RS232JC and TTY .. CONTROLS talk/data switch (no need to conned and

disconnect phone), originate/answer switch on rear panel... NO POWER SUPPLY RE

QUIRED.

ASCII KEYBOARD ASCII-3 56 KEY,I28 CHARACTER ASCII

ENCODED UPPER & LOWER CASE . FULLY DEBOUNCED

2 KEY ROLLOVER .. . POS OR NEG LOGIC WITH POS STROBE

REQUIRES .5 4 -12V DC (SUPPLIED FROM VIDEO BOARDS)

PRINTER COMET I . . SERIAL I/O TO 9600 BAUD ... 80

CHARACTER COLUMN (132 COMPRESSEDl .. 10' TRACTOR FEED

. UPPER/LOWER CASE .. INDUSTRY STANDARD RIBBONS

4 CHARACTER SIZES 9 BY 7 OOT MATRIX BI-DIRECTIONAL

PRINTING

Continental U.S.A. Credit Card Buyers Outside Connecticut

CALL TOLL FREE 800-243-7428

To Order From Connecticut Or For Tech. Assist. Call (203) 354-9375

NETRONICSR&DLTD. D.Pt
333 Litchfield Road, New Milford, CT 06776

Please send tne items checked below:

□ COMPLETE FASTERM-64 TERMINAL (includes FASTVID-64 video board

ASCII-3 keyboard, steel cabinet and power supply) .., kit 3199.95 plus S3 P&l
... wired & tesled $249.95 plus S3 P&l ... graphics option: add $19.95 lo
each oi above

□ COMPLETE SMARTERM-80 TERMINAL (includes SMARTVID-80 video
board, ASCII-3 keyboard, steel cabinet and power supply)... Ml $299.95 plus
S3 P&l ... wired and tesled S369.95 plus S3 P&l
_ FASTVID-W VIDEO BOARD (requires +5 & -12V DC)... ki! $99.95 plus $3
P&l ... graphics option add $19.95 ... wired & tested $129.95 plus S3 P&l ...
graphics option add $19.95

_ SMARTVID-80 VIDEO BOARD (requires +5 & + I--\2V DC) ... Kit $199.95
plus S3 P&l... wired & tested S249.95 plus S3 P&l
... DELUXE STEEL TERMINAL CABINET . . . $19.95 plus $3 P&l

. ASCII-3 KEYBOARD (requires +5 & -12VDC) ... kit $69.95 plus S3 P&l ...
wired and tested $89.95 plus $3 P&l
_, POWER SUPPLY (powers ASCII-3 keyboard & video boards) ... kit only
519.95 plus $2 P&l

i. ZENITH VIDEO MONITOR (high resolution green phosphor] ... wired &
tested $149.95 plus $6 P&l

_ TELEPHONE MODEM MODEL 103 O/A ... wired & tested $189.95 plus $3
P&l

D DOT MATRIX PRINTER Cornel I ... wired & tested $299.95 plus $10 P&l
0 RF MODULATOR MOD RF-1 ... kit only S8.95 plus $1 P&l
□ 3FT-25 LEAD MODEM/TERMINAL OR PRINTER/TERMINAL CONNECTOR
CABLE ... $14.95 ea plus $2 P&l

For Canadian orders, double the postage . Conn. res. add sales tax.

Total Enclosed $ ____^ . . ^^_

Q Personal Check □ Cashier's Check/Money Order
l_ VISA □ MasterCard (Bank No. )
Acct. No. Exp. Date

Signature
Print Name

Address ^_^
City __^_

..-■■>'.

State Zip

SPRING SPECIAL 

No need to wait any longer for our controller develop· 
ment system ; 

The MMC/03S is back! For $250.00 you get: 

I MMC/03D Microcomputer, IKRAM, 2-6522's ZIF soc­
kets for CPU and EPROM , 20MA full duplex current 
loop, & crys tal clock. 

I MMC/03ICE In circuit emulator, works off any 6502-
based system including AIM , SYM , KIM, OSI. 
(Apple version sl ightly more, PET version a lot less) 

I MMC/03EPA EPROM programming adaptor; 
Programs - 2758's, 27 16's, and 2532's. 

MMC/03D MMC/03ICE 

MMC/03EPA 

\ 

R. J. BRACHMAN ASSOCIATES , INC. 
P.O. Box 1077 

Havertown, PA 19083 
(215) 622-5495 

SEE COMPUTE! 
April 198 1 

For Er ic Rehnkc's Review. 

NEED MORE MEMORY? 
32K BYTE DYNAMIC RAM & ROM EXI~lSJClN BOARD 

Expand ltur 4KI8K PET 
SYMIKIM/AIM -65 to 32K 

• Easily connected to your compu tel 
via the expansion connector 

• Build huge and complex programs! 
• Need 64K 01 RAM? Buy two boards. 

on board configuration circuitry will 
allow you to expand to 64K easily' 

• New dynamiC RAM technology brings 
you more memory in less space and 
al a tower cost! 

• RAM chips are upgrade. compatIble 
With the new 64K RAM chips l or 
future expanSion' 

• Operates on ' S volts only. supplied 
110m your computer power supply. no 
on board genera lOIS to go bad 

• Requires A LOT less power than sla tlc 
RAM! 

• Ha,s fu ll inVISIble re lresh operation. 
does not Interlere with processor 
operation. 

• 5 on board sockets lor 2516f2532 
(2K/ 4K) Iype EPROMS. addressable 
anywhere. 

• Great lor designing a two board 
computer system (CPU. flO·RAM. 
ROM). 

• Other speClhcat ions. 
Disable any 4K block 01 RAM 101 1/0. 
place RAM above or below 8000 HEX. 
KIM·4 BUSS COMPATIBLE FOR CARO 
RACKS Adapter cables availa ble lor 
non rack use. 
All these lealures on a 6 x 4.5" board I 

ASSEMBLED & TESTED BOARDS-GUARANTEED FOR 6 MONTHS 
PURCHASE PRICE IS FUtLY REFUNDABLE IF RETURNED 

UNDAMAGED WITHIN 14 DAYS 

Price - $289.88 
Include $3.00 for S&H wi th in the U.S. 

Allow 6 weeks for delivery. 
Full informat ive d ocumentat ion included w ith all OUf products. 

50% d epo sit required on all C .O.D . Orders. 
(213) 362-8156 Mail Order Only 

~b""Tb""\lrf 
I I\"~ I I\"~III\" 
COMPUTER INNOVATIONS 

17537 Chatsworth SI. 
Granada Hills, CA. 91344 

ANNOUNCI·NG TWO 
NEW TERMINALS 

Smart. Fast. Graphics' Matching Modem and $295 Printer 
Nelronlcs announces a Slale 01 the arl 

t>reak lh'ough In te rmlnlls. now It O.lces vou 
can arto.o. vou can go on.llne wllh datl ·bank 
and comouter phone-line services. U's all 
yours: "elecuonlc newspapers:' .duCllional 
services. Do·",.Jones $lOCk reporl!. gimes. 
'8(: lpes. personal compullng wllh any level 
langua"e. program uchanges. electronic bul· 
le lln boards ... and mOle every day!!! 

Nelronies oUers IWO new lermlnals. bolh 

~~:II~rke,;~lr~ :ae~I~~;::~afJ~ ~rt::c~~~~'~ 
~1~~~,~':~.C;~~~M~~~e~ ~~IW~~' ~;~ oL,",7, -,·,,· ,·,,· te. oar lin, unit, Wl lh a S8fII! 
prin ter port 10' maklng hard cOPV 0 1 all IncomIng d"a. and ooUonal proYl,lons lor blOC k and 
special Character graphiCS. The "sma.," vels lon. SMAATEAM.sD. I8I tures ellner 2~ lin, bV 80 
eharae!8fS per line or 16 by .0 cnaflcters per line. II oUer5 on'$(:reen edillng wllh pale.al'''' 
lime pr lnllng. 12.000 pl.,1 grapnles. tine 8,'IPhICI. ID~lule cur~f addralilng. uOO8f1 nlng. 

~',;Ie~~~~~d~en:~~~ \::e:~~l~:rnds~~~y. ~~~e yo~rs~~:I~~~ :::::O~I~I'gr ~~~~I~~::;~~I~~~' 
delux Or88n·ohospOO, monitor olelured 'bOve. For ha rd CODY jusl add our melCned prinler. 

Price breaklhrough!1I Own 11'18 FASTERM-S( .• complete lerminal kit. raady 10 plug In lor 

~:~~~I~e~~~ ~~~':nII~rO~~:I~a~~~~~,~:~ 1~~~U~!I~~~C~~~:;~I~~ r:!~ :!':' :unpdp:;~~~d . ~ 
necessary subscrip tion lorms. 

More gooo news: Ali lhe components In Our lermlnals ale avallabla sepa,ately (see 
coupon). so vou buy only wha t you need l!1 

Continental U.S.A. Credit Ca rd Buyers Outside Connect ic ut 

CALL TOLL FREE 800·243·7428 
To Order From Connecticut Or For Tech. Assist. Call (203) 354·9375 

NETRONICS R&D LTD. O.pl. 

333 Lltchlleld Road, New Milford, CT 06776 
Please send ,he i rems checked below: 

o COMPLETE FASTERM·64 TERMINAL (Includes FASTVID.s4 video board 
ASCII·3 keyboard. steel cabinet and power supply) . .. kit $199.95 plus $3 P&I 
... wired & tested S249.95 plus S3 P&I ... graphics option: add St9.95 to 
each 01 above 
o COMPLETE SMARTERM·80 TERMINAL (includes SMARTVID·80 video 
board, ASCII·3 keyboard, steel cabinet and power supply) ... kl! S299.95 plus 
$3 P&I . .. wired 'and tesl ed 5369.95 plus 53 P&I 
o FASTVID-64 VIDEO BOARD (requires + 5 & ·12V DC) ... kit S99.95 plus S3 
P&I ... graphics option add S19.95 . .. wired & lested $129.95 plus S3 P& I ... 
graphics option add S19.95 
o SMARTVID.ao VIDEO BOARD (requires + 5 & + l· t2V DC) ... kit S199.95 
plus S3 P& I ... wIred & tested S249.95 plus S3 P&I 
o DELUXE STEEL TERMINAL CABINET . . . $ 19.95 plus S3 P&I 
o ASCII·3 KEYBOARD (requires +5 & .12VDC) ... kit 569.95 plus $3 P&I .. . 
wiled and tested 589.95 plus S3 P&I 
o POWER SUPPLY (powers ASCII·3 keyboard & video boards) . . . k it on ly 
$19.95 plus S2 P&I 
o ZENITH VIDEO MONITOR (high resolut ion green phosphor) . .. wired & 
tested $149.95 tus 56 P&I 
~&~ELEPHON MODEM MODEL 103 O/A ... wired & tested 5189.95 plus S3 

o DOT MATRIX PRINTER Comel I ... wired & tested S299.95 pluS $10 P&I 
o RF MODUL.:ATOR MOO RF·1 ... kit only 58.95 plus $1 P&I 
o 3FT·25 LEAD MODEMfTERMINAL OR PRINTER/TERMINAL CONNECTOR 
CABLE . .. $14.95 ea plus S2 P&I 

For Canadian orders. double the postage . Conn. res. add sales tax. 

Totat Enclosed $ ;:-_====;:-;=======_ o Personal Check 0 Cashier's Check/Money Order o VISA 0 MasterCard (Bank No. _ _____ _ 
Acc!. No. Exp. Date ______ _ 

Signature 
Prin t Name 
Address 
City State Zip 
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Random Music

Composition

On The PET

Alfred J. Bruey

Jackson, Ml

This program, MUSICOMP, lets thePETcomputer

compose and play music. MUSICOMP was written

to provide the user with an introduction to com

puter generated music. The music is output using

the CB2 method of music generation which is

described many places in PET literature. Attach

ments A and B give descriptions of the hardware

that you can use if you don't already have CB2

sound. Figure 1 shows the connections necessary to

output sounds from the PET to an audio amplifier.

Figure 2 shows a simple audio amplifier that you

can make if you don't have one.

Program Description

MUSICOMP generates three kinds of music: white

music, brown music, and 1/f music. For a complete

description of these three types of music, see Martin

Gardener's Mathematical Games column in the

April, 1978, issue of Scientific American magazine.

A. White music: White music is a sequence of

completely random sounds. In this program, you

have your choice of two different types of white

music:

1. Option 1 on the menu allows any of 256

different frequencies to be generated. The

notes are not correlated with each other in any

way. It is unlikely that you will want to go away

humming the tunes you generate using this

option.

2. Option 2 also generates random sounds, but

these sounds are restricted to: the 25 piano

notes (well-tempered scale) beginning with the

B below middle C.

B. Brown Music: The second type of music is called

brown music (Option 3). It is similar to the Brownian

motion of particles. In brown music, each note can

vary by only one tone (half-step) from the preceding

note. The only randomness is in choosing the

starting note and in determining whether each

note is one tone higher or lower than its predeces

sor. You will probably find this music boring. It

sounds something like a finger exercise for a

violinist.

To get brown music, enter a 1 when you are

asked for the maximum variation. Entering some

other number, a 3 for example, will allow each

note to vary three tones from its predecessor. True

brown music allows only a one tone variation from

note to note. The option of choosing a maximum

variation is given so you can experiment with

sounds.

C. 1/f Music: The final type of random music in

this program is 1/f music. This music is somewhere

between the randomness of white music and the

boring regularity of brown music. I/f music was

discovered by an investigator who was trying lo

find music in nature. The algorithm used in this

program is the same as the one described in the

previously mentioned article except five different

colored dice were used instead of three so that

tunes 32 notes long could be created. Most listeners

agree that 1/f music is much more musical than

either white or brown music.

Extensions

I assume that anyone who knows BASIC and a

minimum of music will want to change this pro

gram. That's why an annotated listing of the pro

gram is provided.

You might want to add options which impose

different rules on the composition. You might also

want to add the coding to save the composition on

tape or disk. The place where you might do this is

marked in the listing.

Using The Program

Load the program in the usual way. The main

menu will be displayed on the screen as follows.

Press the proper key from 1 to 5 to make your

selection, but do not press RETURN. (If you press

RETURN accidently and get the READY signal,

type CONT and press RETURN and you'll be

right back where you left off.)

COMPOSITION SELECTION

1 RANDOM TUNE

2 RANDOM TUNE, WELL-TEMPERED

3 RANDOM TUNE, WELL-TEMPERED

WITH STEP SIZE LIMIT

4 1/F MUSIC

5 END PROGRAM

A brief description of each of the options follows:

Option 1: Random notes —This option will compose

and play tunes based on 256 different tones, ranging

from a tone slightly below the B below middle C to

a tone that's probably even too high for your dog
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The SM-KIT is a collection of machine language firmware programming and test aids lor

BASIC programmers SM-KIT is a 4K ROM (twice the normal capacity) which you

simply insert in a single ROM socket on any 8ASIC 4 CBM/PET-either 80 column or 40

column Includes both programming aids and disk handling commands.

ERROR DETECTION: the SM-KIT automatically indicates the erroneous line and

statement for any BASIC program error.

LINE NUMBERING, the SM-KIT automatically numbers BASIC statements until you

turn the function off.

SCREEN OUTPUT the commands FIND, DUMP. TRACE and DIRECTORY display on

the CRT while you hold the RETURN key (display pauses when the key is released).

Continuous output is selected with shift-lock.

OUTPUT CONTROL to DISKor PRINTER in addition to displaying on the CRT, you can

direct output to either disk or printer.

HARDCOPY allows screen displays to be either printed or stored on disk.

FIND searches all or any part of a program for text or command strings or variable

names. Either exact search or wild card search supported.

RENUMBER, the SM-KIT can renumber all or any part of a program. The selective

renumbering allows you to move blocks o( code within your program.

VARIABLE DUMP displays the contents of floating point, integer, and string variables

(both simple and array). Can display all variables or any selected variables.

TRACE SM-KIT can trace program execution either continuously or step by step

starting with any line number. Selected program variables can be displayed while

tracing.

DISK COMMANDS as in DOS Support (Universal Wedge), the ■'shorthand" versions of

disk commands may be used for displaying disk directory, initializing, copying,

scratching files, load and run, etc.

LOAD SM-KIT can load all or part of BASIC or machine language programs. It can

append to a program in memory, overwrite any part of a program, load starting with any

absolute memory location, and load without changing variable pointers.

ME RG E allows merging all or any part of a program on disk with a program in memory

SAVE and VERIFY. SM-KIT provides one step program save and verification. It also

allows you to save any part of a program, or any address range.

SM-KIT
for Commodore Computers

A Programming Productivity Tool

ONLY

$40

A 4K ROM with both

programming and disk

handling aids.

Developed by (and available in Europe from) SM Softwareverbund-Microcomputer GmbH, Scherbaumstrasse 29, 8000 Munchen 83, Germany

252 Bethlehem Pike m n

Colmar, PA 18915 215-822-7727 ft D

WRITE FOR CATALOG.
Add SI 25 per order lor snipping We pay balance ol UPS Sjriacectiarges

on all prepaid orders Prices listed are on casn discoum DaS'S Regular

prices slightly higher

JUST PLUG IT IN
• No soldering • No messy wires

SOFTWARE

SELECTABLE
1. Software select one of two

operating systems.

(BASIC 2.0/BASIC 4,0)

2. Software select utility ROMs

at conflicting addresses.

s15000

Master Charge and

VISA accepted.

For 24 Pin ROM Machines Only.

BATTERIES
DELUDED

Village by the Grange
71 McCaul Street

Toronto, Ontario

Canada M5T 2X1
(416)596-1405
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to hear. When you press the 1 key, a series of ques

tions will be displayed (Press RETURN after each

answer):

HOW LONG IS THE TUNE

(Answer with a number from 1 to 150)

DIFFERENT LENGTH NOTES (Y OR N)

(If you enter a Y, each note length will be one

second long. If you answer M it will be Vz

second long. If you answer F it will be V\ second

long. All other note lengths will be scaled

accordingly.)

REPEAT NOTES (Y OR N)

(If you reply N, the tune will play one time

and then the main menu will reappear. If you

reply Y, the tune will repeat. In either case,

you can stop the tune while it is playing by

Figure 1.

Back View of the PET:

IEEE-488 Port

Parallel User Port

/
Second Cassette Port

The edge connector that you need plugs into

the Parallel user port of the PET. Do not attach it

to the IEEE-488 port. (It's not a bad idea to put a

strip of masking tape across the IEEE port so you

don't accidently plug into it.) Here's what the com

pleted cable should look like. The amplifier end

might look different if your system doesn't use the

RCA typejack.

Amplifier connector

Positive (connects to pin M) PET

Negative

(ground)

PET connector

O au o

Pin M N- neg.

(positive)

You should use shielded cable for the line

between the PET and the amplifier. Be sure you

don't put the PET connector on upside down!

holding down the X key. You will return to the

main menu.)

After you have answered these four questions,

there will be a short pause while time values are

being calculaled tor all the notes. Then the tune

will begin to play.

Option 2: Random notes, well-tempered. This is the

same as Option 1 except that all notes are chosen

randomly from one of 25 tones. These tones are

the 25 piano notes beginning with the B below

middle C.

Option 3: Random notes, well-tempered, with step-

size limit. You will be asked the same questions as

in Options 1 and 2. After you answer them, you

will receive an additional question:

MAX. VAR. FROM LAST NOTE

This question is asking you for the maximum

variation in tone (half-steps) that are permissible

from one note to the next. If you reply 1, you will

get brown music. You may enter any other value

just to see what kind of tune the PET will compose.

Option 4: 1/f Music. Pressing the 4 key will generate

1/f music. The 1/f tunes will all be 32 notes long, so

you will not be asked for the length of the tune.

Otherwise, you will be asked the same questions as

in Options I and 2.

Option 5; End Program. Select Option 5 when you

are ready to quit.

A Circuit For A PET Amplifier

Below is a circuit for a PET amplifier for making

music or adding sound effects to your games. Use

an RCA phono jack as the input and you'll be able

to use the same connector cable as described

previously.

Figure 2.

M

Rl - 100K potentiometer with switch

SI-Part of Rl

Ql - RS2031 (Radio Shack 276-2031)

SPKR - 8 ohm SPEAKER

SMALL PLASTIC BOX, 9 VOLT BATTERY,

BATTERYHOLDER
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Input 

R1 
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Sl- Part of RI 
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SI 
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• THE MAGIC OF MAGIS •

MAGIS is a fully integrated accounting system designed
for both experienced and novice business users. No
previous knowledge of computers is required. MAGIS offers
a comprehensive solution to your business accounting

needs. It covers General Ledger, Accounts Receivable, Ac

counts Payable, Inventory and Payroll. In addition, MAGIS
has a Point of Sale or Sales Journal which updates all af
fected files, and fills in prices and descriptions.

Although a thorough manual is provided, you can operate

the system without it, as MAGIS is completely MENU
DRIVEN. That is, all of your choices are shown on the

screen. You never have to look up a command. Default file
sizes are:

375 ■ General Ledger Accounts

500 - Accounts Receivable [6000 open invoices)

50-Accounts Payable (1000 open invoices)

50 ■ Payroll Records
3000 - Inventory Items. (12000 w/2 drives)

10-Departments

40 - Depreciable Assets. Automatically computed

How much will all this accounting power cost me? The

answer is "Not NEARLY what you would expect to pay!"

MAGIS sells for up to $1500.00 at other dealers, but now you

can get it for $499 from C & O Micro Systems. MAGIS
requires a CBM 8032,8050 disk drive and printer.

MAGIS IS COMMODORE APPROVED

Also - ASTEROID MINER. Uses graphics, music and sound

effects. Requires 8032. $14.95 Cass. $16.95 Disk.

C & O Micro Systems Inc.

P.O. Box 14633 Lenexa, KS 66215

To order call toll free 800/854-4368

In California call 800/472-4378
For information call 913/888-4062 or 816/252-0216

X

PET/CBM

2000/3000/4000 Series

not using a CRT, on display controller chip

S275.OO*

Select either

SO x SB or 4O x S5

On The

Built-m

Display

From the keyboard or program

Displays the full, original character set

Available from your local dealer or:

EXECOM CORP.

19O1 Polaris Ave.

Racine. Wl 534O4

Ph. 414-B32-1OO4

• Plus mstsllation charge of £75.OO

Available only for Basic 3.D S Basic <3.O

PETS CBM'"a

trademark of Commodore Business Machines

NEW PET/CBM SOFTWARE

Let Computer Mat turn your Pet into a

Home Arcade!

ASTERO1DZ — Its your ship vs. a swarm of killer gammaroidz.

You are on a collision course and must destroy them before they

blast you into the next galaxy. Four levels of play. Has hyperspace

keys that move you around. Arcade style entertainment at its finest.

Great graphics and sound.

Cass. 8K $9.95

MUNCHMAN — How many dots can you cover? It's you against

the computer munchers ZIP and ZAP. Can you clear the maze first

or will they get you? Number keys move you up, down, right and

left. GREAT GRAPHICS AND SOUND.

Cass. 8K $9.95

TARGET COMMAND — Its you against a barrage of enemy

lazers that are aimed at your ammo dumps. Sight in on the targets

and score as many hits as you dare. As your skill increases so does

the the difficulty — {5 levels to select). This is an arcade-style game

with great graphics and sound effects. A must for your PET/CBM.

Cass. 8K $9.95

ALL OUR SOFTWARE RUNS IN 8K

OLD-NEW ROM - 40 CHR. SCREEN

WRITE FOR FREE CATALOG OF VIC/PET SOFTWARE

PLEASE ADD $1.00 PER ORDER FOR SHIPPING

COMPUTER MAT • BOX 1664C • LAKE HAVASU CITY, A2. 86403

OLD PET OWNERS NEVER DIE

THEY JUST CALL ON US!

Our innovative line of hardware products protect the investment in

your original version 4K/8K PET by extending its life and usefulness.

Our software works on most PET/CBMs. o.t0^

• 2114-TO-6550 RAM ADAPTER *>°H *°V
Replaces up to eight 6550 RAMs with low cost, reliable 2114s-one at a

time. Use two units for total 6550 replacement. Never worry about

RAM availability again!

PHB001 Bare Board SI 1.95

PHK001S Full Kit (No2114sl $17.95

PH001S Assembled (No 2114s| S24.95

($2.50 postage/handling per order)

• 4K MEMORY EXPANSION

Installs easily internally. Uses eight 2114Ls. Write protect provisions.

Second expansion needs external +5V power. "Soft-ROM" applica

lions. Bigger programs'

PHB-002 Bare Board SI 6.00

PHK002 Full Kit (No 2114s) $29.00

PH-002S Assembled (No 2114sl S42.00

PH-002 Assembled with 2114s $89.00

($3.00 postage/handling per order)

• "REAL WORLD" SOFTWARE

For most PET/CBMs. Word Processor, Mailing List. Catalog. Satellite

Tracker, Morse Code Keyer. Frequency Counter. Professional results

a[ low cost!

S17-S25

Write lor Free dialog

PHOMPT SHIPMENT'

California Residenls, add 6 ' Ta;

SATISFACTION (JUAFIANTEEO

Foreign Snipping Hiqhpr

OPTIMIZED DATA SYSTEMS
Oepi C, PO Hoi 595 Placeniia. California 92670

^Q - ' NGUIRIES INVITED ' '

PET/C8M Trademark of Commodore Business Machines

r------------------
I • THE MAGIC OF MAGIS • 
I MAGIS is a fully integrated account ing system designed I for both experienced and novice business users. No 

I previous knowledge of computers is required. MAGIS offers 
a comprehensive solution to your business accounting 

,needs. It covers General l edger, Accounts Receivable, Ac-

, counts Payable, Inventory and Payroll. In addition, MAGIS 
has a Point of Sale or Sales Journal wh ich updates al l at· 

I fected files, and fills in prices and descriptions. 
Although a thorough manual is provided, you can operate I the system without it, as MAGIS is completely MENU 

I DRIVEN. That is, all o f your choices arB shown on the 
screen. You never have to look up a command. Default file I sizes are: 

I 375 · General Ledger Accounts 

I 500· Accounts Receivable (6000 open invoices) 
50 · Accounts'Payable (1000 open invoices) I 50· Payroll Records 

I 
3000 -Inventory Items. (12000 w/2 drives) 

10· Departments I 40 · Depreciable Assets. Automatically computed 

I How much will all this accounting power cost me? The 

I answer is " Not NEARLY what you would expect to pay!", 
MAGIS sells for up to $1500.00 at other dealers, but now yo u I I can get it lor $499 Irom C & 0 Micro Systems. MAGIS I requires a CBM 8032, 8050 disk drive and printer. , 

I MAGIS IS COMMODORE APPROVEO I 
I Also -.ASTEROID MINER. Uses graph ics, music and sound' I effects. Requi res 8032. $14.95 Gass. $16.95 Disk. I 
I C & 0 Micro Systems Inc. t I P.O. Box 14633 Lenexa, KS 66215 I 
I To order cal l toll free 800/854·4368 I 

In Calilornia call 8001472·4378 I I For informal ion call 9131888-4062 or 8161252-0216 L _________________ J 

NEW PET/CBM SOFTWARE 
Let Computer Mat tum your Pet into a 

Hame Arcade! 

ASTEROIDZ - Its your ship vs. a swarm of killer gammaroidz. 
You are on a colliskm course and must destroy them before they 
blast you into the ne.xt galaxy. Four levels of play. Has hyperspace . 
keys that move you around. Arcade style entertainment "t its finest. 
Great graphics and sound. 

Casso 8K ...................................... .. .. $9.95 

MUNCHMAN - HO\lJ many dots can you cover? It's you against 
the computer munchers ZIP and ZAP. Can you clear the maze fi rst 
or will they get you? Number keys move you uP. down. right and 
leh. GREAT GRAPHICS AND SOUND. 

Cass. 8K ............... ............ ............... $9.95 

TARGET COMMAND - Its you against a barrage of enemy 
lazers that are aimed at.your ammo dumps. Sight in on the targets 
and score as many hits as you dare . As your skill increases 50 does 
the the difficulty - (S levels to select) . This is an arcade-style game 
with great graphics and sound effects. A must for your PET/ CBM. 

CasS. 8K ....................... ...... .. . . .. . ...... $9.95 

ALL OUR SOFTWARE RUNS IN 8K 
.OW·NEW ROM ~ CHR. SCREEN 

WRITE FOR FREE CATALOG OF VIC/PET SOFTWARE 
PLEASE ADD $1 .00 PER ORDER FOR SHIPPING 

COMPUTER MAT. BOX J664C. lAKE HAVASU CITY. Al. 86403 

BOxes 
PET/CBM'· 

2000/ 3000/ 4000 Series 

not uSing a CRT, or d ispla y controller chip 

$275.00* 

Select e ither 
"BO x 25 or 40 x 25 

On The 
B Uilt-In 

D isplay 

From the keyboard or program 

D ispla ys the full , original character set 

A v a ilable from your local dealer or: 
EXECOM CORP. 

1901 PolariS Ave. 
RaCine, WI 53404 

P h . 414-632-1004 

• P lus Installation charge of $75.00 

Available only for BaSIC 3 .0 & Bas ic 4 .0 

PETS CBMTI"e 

trademark of Commodore BUSIness Machines 

OLD PET OWNERS NEVER DIE 
-{!. ..... ..... THEY "JUST CALL ON US! * 
Our innovative line of hardware products protect the investment in 
your original version 4K/8K PET bv e:ll: tending iu life and use fulness. 
Our software works on most PET ICBMs. ~os 

o~ 0 ' 
• 2114-TO-6550 RAM ADAPTER "'v~ so'" 

Replaces up to eight 6550 RAMs wi th low cost , reliible 2114s-one at i 
tIme . Use two units for tOlal 6550 replacement . Neller worry aboul 
RAM illallabilitv again! 

PHB ·OOl 
PHK-OO I S 
PH-Q01S 

Bare Board S 11 .95 
Full Kit (No 2114sl S17 .95 
Assembled (No 2 114s1 S24 .95 

($2 .50 IlOstagelhandling per order I 

.4K MEMORY EXPANSION 
Installs easi lv Internallv . Uses eigh t 2114 l s. Write pro tect prOllisions . 
Second e)( llansion needs e)( ternal +5V power . "Soft ·ROM" appllca · 
tions. BIgger programs! 

PHB ·002 
PHK·002 
PH ·002S 
PH·OO2 

Bale Board S16 .00 
Full Ki t (No 2 11 451 529 .00 
Assembled (No 2 11 45) 542 .00 
Assembled with 2 1145 SS9 .00 

(S3 .OO IlOslageJhandling per order) 

• " REAL WORLD" ·SO FTWARE 
For most PET ICBMs. Word Processor , Mailing l Ist. Catalog, Satellit e 
T'acker. Morse Code Kever . Frequencv Countel. ProfeSSional results 
al I()'. ... cost ! 

S17- 525 

PROMPT SHIPMENT' SATISFACTION CiUARANT EED 
Fo reogn Sh.pp.ng H.gher 

OPTIMIZED DATA SYSTEMS 
Delli C. P 0 ao~ S9S PI,u;enl,a , Cahlorn.D 92610 

.. OEALER INQUIRIES INVITED ::!!: 
PET/caM Trademark 01 Commodore BUI.ness Machmes 
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Substitutions may be made for Ql, but a high-

gain transistor should be used to be sure of suffi

cient volume. The transistor can be mounted

directly on the leads of the potentiometer.

Program 1.

150

160

170

180

190

200

210

220

230

240

250

260

270

280

290

300

310

320

330

340

350

360

370

380

390

400

410

420

DIM SN(150) ,ST(150) ,PI(25) ,PN (1

50)

FORI=1TO2 5:READPI(I):NEXTI

DATA251,237,223,211,199,188,177

,167,157,148,140,132,125,1
17,111,104

DATA98,93,87,82,78,73,69,65,61
REM ***************************

*** *

REM VARIABLE LIST: *

REM T=TIME OF NOTE IN 60THS OF '

SECOND

REM P=POKE NUMBER FOR NOTE

REM TY$=TYPE OF SONG

1=RANDOM

2=RAND0M, WELL-TEMPERED

3=RAND0M, WELL-TEMPERED,

ON STEP SIZE

4=1/F MUSIC

5=STOP

L%=LENGTH OF SONG

"N"

S$="S"

"M"

NOTES SAME LENGTH

SLOW SONG,S=1

MEDIUM SPEED SONG,S=

REM

REM

REM

LIMIT

REM

REM

REM

REM L$="Y" NOTES 'DIFFERENT LENG

TH

REM

REM

REM

2

REM

REM

*•*

PRINT"{CLEAR}{03 RIGHT}{03

DOWN}{REV}COMPOSITION SELE

CTION"

PRINT"{DOWN}{04 RIGHT}{REV}1{OF

OFF} RANDOM TUNE

PRINT"{DOWN}{04 RIGHT}{REV}2{OF

OFF} RANDOM TUNE, WELL-TEM

PERED"

PRINT"{DOWN}{04 RIGHT}{REV}3{OF

OFF} RANDOM TUNE, WELL-TEM

PERED

PRINT"{DOWN}{04 RIGHT} WITH

STEP SIZE LIMIT"

PRINT"{DOWN}{04 RIGHT}{REV}4{OF

OFF} 1/F MUSIC

PRINT"{DOWN}{04 RIGHT}{REV}5{OF

"F" FAST SONG,S=4
***************************

DOWN

OFF} END PROGRAM

430 GET TY$:IFTY$=""THEN430

44 0 ONVAL(TY$)GOTO50 0,590,69 0,98 0,4

60

450 GOTO430

t w %) r\ LI 1

***

470 REM EXIT ROUTINE **************
* **

480 REM ***************************

***

490 PRINT"{CLEAR}{03 RIGHT}{04 DOWN

DOWN}{REV}ROUTINE ENDED":E

ND

500 REM ********************

510 REM PLAY RANDOM ********

J i- Y) k\ d II

530 GOSUB 1190 :REM GET SONG DATA

540 FORI=1TOL%

550 SN(I)=INT(RND(3)*255+l)

560 NEXTI

570 GOSUB1410:REM GENERATE NOTES AN

D PLAY

580 GOTO360

59 0 REM****************************

***

600 REM RANDOM, WELL-TEMPERED *****
***

610 REM ***************************

* **

620 GOSUB 1190 :REM GET SONG DATA

630 FORI=1TOL%

640 SN(I)=INT(RND(5)*25+l)

650 SN(I)=PI (SN (I))

660 NEXTI

670 GOSUB 1410

680 GOTO360

690 REM ***************************

***

700 REM RANDOM,WELL-TEMP,STEP-SIZE '

*** *

710 REM ***************************

***

720 GOSUB 1190 :REM GET SONG DATA

7 30 SN(1)=INT(RND(6)*25+1):PN(1)=PI

740 IFMV>1THEN850

750 REM BROWNIAN MOVEMENT

760 FORI=2TOL%

770 IFSN(I-1)=1THENSN(I)=2:PN(I)=PI

(2):GOTO830

780 IFSN(I-1)=25THENSN(I)=24:PN(I)=

PI(24):GOTO830

790 KR=RND(7)

800 IFKR< .5THENSN(I)=SN(I-1)+1

810 IFKR>=.5THENSN(I)=SN(I-1)-1

186 COMPUTEJ MOfCh. 1982. Issue 22 

Substitutions may be made for Q I, but a high­
gain transistor should be used to be sure of suffi­
c ie nl volume. The transisto r can be mounted 
directly on the lead s of the potellliomc te r. 

Program I. 

150 DIM SN(l50) ,ST(150) ,PI(25) ,PN(l 
50) 

160 FORI=lT025:READPI(I) :NEXTI 
170 DATA251,237,2 23 , 211,199,188,177 

,1 67,157 ,1 48,140,132 ,1 25,1 
17,111,104 

180 DATA98,93,87,82,78,73,69,65,61 
190 REM *************************** 

**** 
200 REM VARIABLE LIST: * 
210 REM T=TIME OF NOTE IN 60THS OF -

SECOND 
220 REM P=POKE NUMBER FOR NOTE 
230 REM TY$=TYPE OF SONG 
240 REM l=RAN DOM 
250 REM 2=RANDOM, WELL-TEMPERED 
260 REM 3=RANDOM, WELL-TEMPERED , 

LIMIT ON STEP SIZE 
270 REM 4=1/F MUSIC 
280 REM 5=STOP 
290 REM L%=LENGTH OF SONG 
300 REM L$="Y" NOTES nIFFERENT LENG 

TH 
310 REM "N" NOTES SAME LENGTH 
320 REM S$="S" SLOW SONG,S=l 
330 REM "M" MEDIUM SPEED SONG,S= 

2 
340 REM "F" FAST SONG,S=4 
350 REM *************************** 

*** 
360 PRINT"(CLEAR}(03 RIGHT}(03 DOWN 

DOWN}(REV}COMPOSITION SELE 
CTI ON " 

370 PRINT" (DOWN) (04 RIGHT}(REV}l(OF 
OFF} RANDOM TUNE 

380 PRINT"(DOWN} (04 RIGHT}(REV}2(OF 
OFF} RANDOM TUNE, WELL-TEM 
PERED" 

390 PRINT" (DOWN) (04 RIGHT}(REV}3(OF 
OFF} RANDOM TUNE, WELL-TEM 
PERED 

400 PRINT"(DOWN}(04 RIGHT} WITH -
STEP SIZE LIMIT" 

410 PRINT" (DOWN) (04 RIGHT}(REV}4(OF 
OFF} l / F MUSIC 

420 PRINT"(DOWN}( 04 RIGHT}(REV}5(OF 

OFF} END PROGRAM 
430 GET TY$:IFTY$=""THEN430 
440 ONVA L (TY $)GOT0500 , 590,690,980 , 4 

60 
450 GOT0430 
460 REM *************************** 

*** 
470 REM EXIT ROUTINE ************** 

*** 
480 REM *************************** 

*** 
490 PRINT " (CLEAR}(03 RIGHT} ( 04 DOWN 

DOWN }(REV}ROUTINE ENDED":E 
ND 

500 REM ******************** 
510 REM PLAY RANDOM ******** 
520 REM ******************** 
530 GOSUB 1190 :REM GET SONG DATA 
540 FORI=lTOL% 
550 SN(I)=INT(RND(3)*255+1 ) 
560 NEXTI 
570 GOSUB1410 : REM GENERATE NOTES AN 

D PLAY 
580 GOT0360 
590 REM ******************** *** ***** 

*** 
600 REM RANDOM, WELL-TEMPERED ***** 

*** 
610 REM *************************** 

*** 

620 GOSUB 1190 :REM GET SONG DATA 
630 FORI=lTOL% 
640 SN( I)=INT(RND(5)* 25 +1) 
650 SN(I)=PI(SN(I)) 
660 NEXTI 
670 GOSUB 1410 
680 GOT0360 
690 REM *************************** 

*** 
700 REM RAND OM,WELL-TEMP,STEP-SIZE -

**** 
710 REM *************************** 

*** 
72 0 GOSUB 1190 : REM GET SONG DATA 
730 SN(l)=INT(RND(6)*25+1) :PN(l)=PI 

(SN(l)) 
740 IFMV>lTHEN850 
750 REM BROWNIAN MOVEMENT 
760 FORI=2TOL% 
770 IFSN(I-1)=lTHENSN(I)=2:PN(I)=PI 

(2) :GOT0830 
780 IFSN(I-1)=25THENSN(I)=24:PN(I)= 

PI(24) :GOT0830 
790 KR=RND(7) 
800 IFKR( .5THENSN(I)=SN(I-1)+1 
810 IFKR>=.5THENSN(I)=SN(I-1)-1 
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HOME FINANCES
Commodore PETtm

These programs were developed

on a Commodore 2001 series,

thirty-two kilobyte C32K required'!

personal electronic transactor

with a single tape cassette.

Will categorize and review entries,

give totals S. tallies for all past-

entered data (not a ledger; no

dates or specific item names!.

Great for use every 2-6 months

in conjunction with check book

records, stubs, bills, or your

cancelled checks,

la] Personal cash flow S. tax

deduction-related; 24 specific

to general categories:

"tax accounts" S30
or "TAX ACCOUNTS'

{No Shift)

(b) Forty categories mostly

specific for common home

expenditures:

"house accounts" .... $50
or HOUSE ACCOUNTS'

(No shift)

tc) Both above programs; very

slight overlap: S70

Choice desired - . .

Mail, with check or other

payment and your address, to:

PractEd Tapes, Inc.
12162S.E 14th St.
Beilevue, Washington 98005
(206)747-8485

Programs noc guarantees against loss

misuse or system difficulties

CBM/PET? SEE SKYLES ... CBM/PET?

"Should we call it Command-0

or Command-O-Pro?"

That's a problem because this popular ROM is
called the Command-O-Pro in Europe. (Maybe
Command-O smacks too much of the military.)

Bui whatever you call It, this 4K byte ROM will provide your CDM BASIC 4.0 (4016,
4032) and 8032 computers with 20 additional commands including 10 Toolkit program

editing and debugging commands and 10 additional commands for screening, formatting
and disc file manipulating. (And our manual writer dug up 39 additional commands in the

course of doing a 78-page manual!)

The Command-O extends Commodore's 8032 advanced screen editing features to the ulti

mate. You can now SCROLL up and down, insert or delete entire lines, delete the char

acters to the left or right of the cursor, select TEXT or GRAPHICS modes or ring the
8032 bell. You can even redefine the window to adjust it by size and position on your
screen. And you can define any key to equal a sequence of up to 90 key strokes.

The Command-O chip resides in hexadecimal address $9000, the rightmost empty socket
in 4016 and 4032 or the rearmost in 8032. If there is a space conflict, we do have Socket-

2-ME available at a very special price.

Skyles guarantees your satisfaction: if you are not absolutely happy with your new

Command-O, return it to us within ten days for an immediate, full refund.

tommand-O from Skyles Electric Works S75.0O

Complete with Socket-2-Me 95.00

Shipping and Handling (USA/Canada) S2.50 (Europe/Asia) $10.00

California residents must add 6%/6'A% sales tax, as required.

SkyleS Electric Works Visa/Mastercard orders: call tollfree
231E South Whisman Road (800) 227-9998 (except California).
Mountain View, California 94041 California orders: please call (415)

(415) 965-1735 965-1735.

■■ S31A>IS 33S <5,13d/IAiaO"

IBM COMPATIBLE 8" FLOPPY

DISK for CBM/PET,* Aim,Sym

OISKII )

HIGH SPEED - at least FOUR times faster than the 488 bus disks.

HIGH CAPACITY - up to 850K bytes of storage in a three drive system.

RELIABILITY — wide timing margins insure long trouble-free operation.

SOFTWARE -the PDOS II disk software provides a full set of BASIC

commands with standard syntax.

5%" MINI FLOPPY DISK SYSTEMS:

Model 540-1 Single Drive, Double Density (143K)

Model 540-2 Dual Drive, Double Density (286K)

Model 580-1 Single Drive, Quad Density (286KJ

Model 580-2 Dual Drive, Quad Density (572K)

8" MINI FLOPPY DISK SYSTEMS:

Model 877-1 Single Drive, IBM standard (295K)

Model 877-2 Dual Drive, IBM standard (590K)

$595.00

$895.00

S795.00

$1,195.00

31,095.00

$1,695.00

(full FORTH +)
FULL FEATURE "FORTH" FOR 6502 SYSTEMS

Interpreter — Cross-Compiler — Cond. Assembler —

Screen Editor — String Handling — Floating Point

SPECIFY PEDISK II, PET 2040 or 4040 DISK, OR APPLE $75.00

FOR INFORMATION, SEE YOUR DEALER OR:

C'C9rS \

MICROTECH]
DEALER INQUIRIES INVITED

ADD-ON DRIVES FOR TRS-80*

Model I, 5%", 40 Track (102K}

Model I, 5V, 80 Track (204K)

S329.00

$429.00

P.O. BOX 102 • LANGHORNE, PA 19047 • (215)757-0284
*PET IS A TRADEMARK OF COMMODORE

( 

HOME FINANCES 
Commodore PET'M 

These programs were developed 
on a Commodore 2001 series, 
thirty-two kilobyte (32K required! 
personal electronic transactor 
with a single tape cassette . 
Will categorize and review entries. 
give totals & tall ies far all past­
entered data (not a ledger; no 
dates or specific item namesl. 
Great for use every 2-6 months 
In conjunction with check book 
records, stubs, bills , or your 
cancelled checks. 
{al Personal cash flow & tax 

deduction-related: 24 specific 
to general categories: 
"tax accounts" .. $30 

or "TAX ACCOUNTS" 
(No shlf tl 

(bl Forty categories mostly 
specific for common home 
expenditures: 
" house accounts" $50 

or "HOUSE ACCOUNTS" 
(No shlftl 

(el Both above programs: very 
slight overlap: $70 

Choice desired . . 
Mall. with check or other 
payment and your addr ess, t o: 
PractEd Tapes, Inc. 
12162 S .E. 14 th St . 
Bellevue. Washington 98005 
(206)74 7·84 85 
Programs not guaranteeo against IOS 5 
misuse or system (1If1,eut tles 

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

But whatc\'cr you call iI , this 4K b)'le ROM will provide your CBM BASIC, 4.0 (4016, 
4032) and S032 compulC:Ts wit h 20 additional commands including 10 T?Olklt progr~m 
editing and debugging commands and 10 additional commands f~ r. scr~nmg . form~tung 
and disc file manipulating. (And our manual writer dug up 39 addillonal commands m the 
course of doing a 7a·page manual!) 

The Command·O extends Commodore's 8032.advancw screen ediling features to the ulti­
mate. You can now SCROLL up and down, insert o r delete entire lines. delete Ih7 char­
acters to the left or right o f the cursor, select TEXT or GRAPHICS modes or nng the 
8032 bell . You can even r«kfine the window to adjust it by size and position on your 
screen. And )·ou can define any key to equal a sequence o f up to 90 key strokes . 

The Command-O chip resides in hexadecimal address S9OOO, the rightmost empty socket 
in 4016 and 4032 or the rearmost in 8032. Jf there is a space connict, we do have Socket-
2·ME available at a very sp«ial price. 

Sk)'les guaranten yo ur sa t isra~ti?n: jf you are nOI. absol~tely happy with your new 
Command.D, return il 10 us WIthin ten days for an ImmedIate, full refund . 

Commllnd-O from Skylu Electric Works . .. ........... .. ......... ........ ........ .... ..... , $75.00 

Complele with Socket-2-Me.. .... . .. ... . .. ..... .. . .. .. ..... ... .... .. ... ... . ... ... . , .. .. 95,00 

Shipping and Handling ...... ..... ... .. ........ , (USA / Canada) $2.50 (Europe/ Asia) $10.00 
Cali/orn;a residtnts must add 6V. / 6 !-1 f'. sales tax, as required. 

Skyles Electric Works 
231£ South Whisman Road 
Mountain View, California 94041 
(415) 965·1135 

VI5I./ Mastercard orders: call tollfree 
(800) 227-9998 (except California). 
California orders: please call (415) 
965·1135, 

IBM COMPATIBLE 8" FLOPPY 
DISK f9~ CBM/PET,* Aim, Sym 

~~'ilISK II 

• HIGH SPEED - at least FOUR times faster than the 488 bus disks. 
• HIGH CAPACITY - up to 850K bytes of storage in a three drive system. 
• RELIABILITY - wide tim ing margins insure long trouble-free operation. 
• SOFTWAR E - the PODS II disk software provides a full set of BASIC 

) 

commands with standard syntax. 

5%" MINI FLOPPY DISK SYSTEMS: 
Model 540·1 Single Drive, Double Density (143K) 
Model 540·2 Dual Drive. Double Density (286K) 
Model 580·1 Single Drive. Quad Density (286K) 
Model 580·2 Dual Drive. Quad Density (572K) 
8" MINI FLOPPY DISK SYSTEMS: 
Model 877·1 Single Drive. IBM standard (295K) 
Model 877·2 Dual Drive. IBM standard (590K) 

$595.00 
$895.00 
$795.00 

$1,195.00 

$1.095.00 
$1,695.00 

[full FORTH +] 
FULL FEATURE " FORTH·' FOR 6502 SYSTEMS 
In terpreter - Cross-Compiler - Condo Assembler -
Screen Editor - String Handli ng - Floating Point 
SPECI FY PEDISK II , PET 2040 or 4040 DISK. OR APPLE . . .. .. ... . $75.00 

FOR INFORMATION, SEE YOUR DEALER OR : ADD·ON DRIVES FOR TRS-80 ' 
r,eg rs Modell. 5Yo'·. 40 Track (102K) $329.00 

$429.00 l MICROTEC H) Model I . 5Yo '·, 80 Track (204K) 

__ ....... _________ "'. P.O. BOX 102 • LANGHORNE, PA 19047 • (215) 757·0284 
DEALER INQUIRIES INVITED ·PET IS A TRADEMARK OF C OMMODORE 
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820 PN(I)=PI(SN(I))

830 NEXTI

840 GOTO950

850 F0RI=2T0L%

860 MX=SN(I-1)+MV

870 IFMX>25THENMX=25

880 MN=SN<I-1)-MV

890 IFMN<1THENMN=1

900 NO=MX~MN+1

910 CG = INT(RND(6) *N0)

920 SN(I)=MN+CG

930 PN(I)=PI (SN{I) )

940 NEXTI

950 FORI=1TOL%:SN(I)=PN(I):NEXTI

960 GOSUB 1410:REM SET TIMES AND PL

AY NOTES

970 GOTO360

980 REM ***************************

***

990 REM 1/F MUSIC *****************
** *

1000 REM
***

******

1190 :REM GET SONG DATA

1060

1070

108 0

1090

1010 GOSUB

1020 L%=32

10 30 FORI=1T05:D(I)=INT(RND(8)*6+l):

NEXTI

104 0 SN(1)=D(1)+D(2)+D(3)+D(4)+D(5)-
5

1050 IFSN(1)<1THENSN(1)=1

SN(1)=PI (SN(1) )

FORI=2TOL%

IFI=17THEND(1)=INT(RND(8)*6+l)

IFINT( (I-l)/8) = (I-1)/8THEND(2) =

INT(RND(8)*6+1)

1100 IFINT( (I-l)/4) = (I-1)/4THEND(3)-

INT(RND(8)*6+l)

1110 IFINT(I/2)OI/2THEND(4)=INT(RND

(8)*6+l)

1120 D(5)=INT<RND(8)*6+1)

1130 SN(I)=D(1)+D(2)+D(3)+D(4)+D(5)-

5

1140 IFSN(I)<1THENSN(I)=1

SN(I)=PI (SN(I) )

NEXTI

GOSUB1410

GOTO360

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

REM ASK FOR SONG DATA

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

PRINT"{CLEAR}{03 RIGHT}{03 DOWN

DOWN}{REVJCOMPOSITION DATA

1150

1160

1170

1180

1190

1200

1210

1220

1250 IFL%<=0THENPRINT"{DOWN}TOO SH0R

T":GOTO1240

126 0 IFL%>150THENPRINT"{DOWN}MAXIMUM
LENGTH 150":GOTO1240

1270 INPUT"{02 RIGHT}{DOWN}DIFFERENT

LENGTH NOTES (Y OR N) ";L

$

128 0 IFRIGHT$(L$rl)<>"Y"ANDRIGHT$(L$

,1) <>"N"THENPRINT11{DOWN}EN
TER Y OR N":GOTO1270

1290 INPUT"{DOWN}{02 RIGHT}SLOWr MED

IUM, FAST (S,M,F)";S$

1300 IFS$O"S"AND S$OHM"ANDS$O"F"T
HENPRINT"(DOWN}S,M, OR F":

GOTO1290

1310 IFS$="S"THENS=1

1320 IFS$="M"THENS=2

1330 IFS$="F"THENS=4

1340 INPUT"{DOWN}{02 RIGHT}REPEAT NO
TES (Y OR N) ";RP$

13 50 IFRP$O"Y"ANDRP$<>"N"THENPRINT"

{DOWN}ENTER Y OR N":GOTO13
40

1360 IFTY$O"3"THEN1400

1370 INPUT"{02 RIGHT}{DOWNiMAX. VAR.
FROM LAST NOTE ";MV

1380 MV=INT(MV)

1390 IFMV<=0THENPRINT"{DOWN}INVALID "

VALUE ":GOTO1370

1400 RETURN

1410 REM ************************

1420 REM GENERATE TIMES AND PLAY NOT

ES

1430 REM
***

1230 IFTY$="4"THEN1270

1240 INPUT"{02 RIGHT}{DOWN}ENTER LEN

GTHf IN NOTES";L%

1440

1450

1460

1470

1480

1490

1500

1510

1520

1530

1540

1550

1560

1570

1580

1590

1600

1610

1620

1630

1640

IFL$="YI1THEN1490

FORI=1TOL%

ST(I)=16/S

NEXTI

GOTO1540

W=64/S

FORI=1TOL%

R=INT(RND(4)*5+l)

ST(I)=W/R

NEXTI

POKE59467,16:POKE59466

FORI=1TOL%

POKE59464,SN(I)

T=TI

IFTI-T<ST(I)THEN158 0

POKE59464,0

GETA$:IFA$="X"THEN1630

NEXTI ■

IFRP$="Y"THEN1550

POKE59467,0:POKE59466,

RETURN

188 COMPUTfl MOich. 1Q82.I$SUe 22 

820 PN(I)=PI(SN(I» 
830 NEXTI 
840 GOT0950 
850 FORI=2TOL% 
860 MX=SN(I-l)+MV 
870 IFMX >2 5THENMX=25 
880 MN=SN(I-l)-MV 
890 IFMN<lTHENMN=l 
900 NO=MX-MN+l 
910 CG=INT(RND(6)*NO) 
920 SN(I)=MN+CG 
930 PN(I)=PI(SN(I» 
940 NEXTI 
950 FORI=l TOL%: SN (I) =PN (I) : NEXTI 
960 GOSUB 1410:REM SET TIM ES AND PL 

AY NOTES 
970 GOT0 360 
980 REM *************************** 

*** 
990 REM l/F MUSIC ***************** 

*** 
1000 REM *************************** 

*** 
1010 GOSUB 1190 : REM GET SONG DATA 
1020 L%= 32 
1030 FORI=lT05:D( I)=INT(RND(8)*6+1): 

NEXTI 
1040 SN(1)=D(1)+D(2)+D(3)+D(4)+D(5)-

5 
1050 IFSN(l) <lTHENSN(l)=l 
1060 SN(l)=PI(SN(l» 
107 0 FORI=2TOL% 
1080 IFI =17 THEND(1)=INT(R ND(8)*6+ 1) 
1090 IFI NT( (I-l)/8)=(I-l)/8THEND(2)= 

INT(RND(8)*6+1) 
1100 IFINT( (I-1)/4)=(I-l)/4THEND(3)= 

INT(RND(8)*6+1) 
1110 IFINT(I/2)<>I/2THEND(4)=INT(RND 

(8) *6+1) 
1120 D(5)=INT(RND(8)*6+1) 
1130 SN(I)=D(1)+D(2)+D(3)+D(4)+D(5)-

5 
1140 IFSN(I) <lTHENSN(I)=l 
1150 SN(I)=PI(SN(I» 
1160 NEXTI 
1170 GOSUB1410 
1180 GOT0360 
1190 REM ************************* 
1200 REM ASK FOR SONG DATA 
1210 REM ************************* 
1220 PRINT"{CLEAR}{03 RIGHT}{03 DOWN 

DOWN} {REV}COMPOSITION DATA 
" 

1230 IFTY$="4"THEN1270 
1240 INPUT"{02 RIGHT}{DOWN}ENTER LEN 

GTH, IN NOTES";L% 

125 0 IFL%<=0THENPRINT"{DOWN}TOO SHOR 
T":GOT01240 

126 0 IFL%>150THENPRINT"{DOWN}MAXIMUM 
LENGTH 150 ":GOT01 240 

1 270 INPUT"{02 RIGHT}{DOWN}DIFFERENT 
LENGTH NOTES (Y OR N) "; L 

$ 
1 280 IFRIGHT$(L$,l)<>"Y"ANDRIGHT$(L$ 

,1)<>"N"THENPRINT"{DOWN}EN 
TER Y OR N":GOT01270 

1290 INPUT"{DOWN}{0 2 RIGHT}SLOW, MED 
IUM, FAST (S ,M,F)"; S$ 

1300 IFS$<>"S"AND S$<> " M"ANDS$<>"F"T 
HENPRINT"{DOWN}S,M, OR F" : 
GOT01290 

131 0 IFS$="S"THENS=l 
1 320 IFS$="M"THENS=2 
1 330 IFS$="F"THENS=4 
1340 INPUT"{DOWN}{02 RIGHT}REPEAT NO 

TES (Y OR N) ";RP$ 
1350 IFRP$< > "Y"ANDRP$ <> "N"THENPRINT" 

(DOWN}ENT ER Y OR N":GOT013 
40 

1360 IFTY$ <> " 3"THEN1400 
1370 INPUT"{02 RIGHT}{DOWN}MAX. VAR. 

FROM LAST NOTE ";MV 
1380 MV=INT(MV) 
1 390 IFMV<=0THENPRINT"{DOWN}INVALID -

VALUE ":GOT01370 
1400 RETURN 
1410 REM ************************ 
1420 REM GENERATE TIMES AND PLAY NOT 

ES 
143 0 REM ****************** ********* 

*** 
1440 IFL$="Y"THEN1490 
1450 FORI=lTOL% 
146 0 ST(I)=16/S 
1470 NEXTI 
148 0 GOT01540 
1490 W=64 /S 
150 0 FORI=lTOL% 
1510 R=INT(RND(4)*5+1) 
1520 ST(I)=W/R 
1530 NEXTI 
1540 POKE59467,16:POKE59466,15 
1550 FORI=lTOL% 

156 0 POKE59464,SN(I) 
1570 T=TI 
1580 IFTI-T<ST(I)THEN1580 
1590 POKE59464,0 
160 0 GETA$:IFA$="X"THEN1630 
161 0 NEXTI. 
1620 IFRP$="Y"THEN1550 
1630 POKE59467 ,0:POKE59466, 0 
1640 RETURN © 



P.I.E.-C
Interface CBM to Parallel Printer. Uses and Extends the

IEEE-48BBUS.

Fully Compatible with ALL
WORD-PROCESSING SOFTWARE'

Will Operate EPSON. IDS, OKIDATA. CENTRONICS,
ANADEX C. ITOH. NEC. PLUS ALL OTHER PARALLEL

PRINTERS'

Switch Selectable Address 4 to 30. Switch for Direct/

Converted Data. Professional Package and 6' Cable

[301)730-3257
$123 35 + S5S£H(MDR<"; +5cs.)

LemData Products
P 0. Box 1080. Columbia. MD 21044
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COMPUTE s first

Atari and
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today. Call

919-275-9809

for ordering

information.

GOLF
An instructional game for beginners. Realistic distances for each club

(driver Ihru wedge). Perfect for the experienced golfer on a rainy day. 1 to A

players. 9ori8holes. Accommodates (or hooking and sMcing. Graphics.

Hazards-water, trees, sand traps, out-of-bounds. PGA rules. Computer

scoring. Instructions.

ForPET16K: TRS-80Mod.1 Level IM6K(NoGraphics)

Cassette S14.95 (N.Y.S. Residents Add 4 % Sales Tax)

Listing For Other Machines S4.95 (No Graphics)

Send Check or Money Order To:

R.L HEFFNER

7 NEPTUNE LANE

MIDDLETOWN, N.Y. 10940

TOLL FREE
Subscription

Order Line

800-345-8112
In PA 800-662-2444

NEW SOFTWARE

*VORTEX*M
The enemy is at the center of swirling rings of
energy. Your mission - penetrate and destroy.

"PHANTOM FIGHTER!
Defend Superstition Mountain from attacking

UFO's.

Two original arcade games for 40 column PETs.

Machine language routines and graphics by Bob

Carr and Kathy Higby, the originators of FROG,

DANCER. OURANOS! and DROMEDA!

• • • Each 14.95* on cassette • • •

Also Available

WASPS 9.95* Cassette
Defend yourself from killer insects!

GRAPHIC DUO .... 6.95* Cassette
Two terrific animated cartoons.

GAMEPAC ....... 6.95* Cassette
SUPERFROG! - AEROSOL! - WEATHER WAR!

MflOE EflRPET
P.O. Box 35115 Phoenix, A2 85069

ARIZONA RESIOENTS ADD 5% SALES TAX.
Add S3 per order lor shipping and handling. Foreign orders add 10"o for air

postage Guarantee — if (or any reason, one of our programs won't load, return it
for free replacement
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SWitch Selectable Address 4 to 30. SWitch for Dlrectl 
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GOLF -- . 
An Instructional game lor beginners. Realistic distances lor each club 
(driver thru wedge). Perlectlor the eKperlenced goller on a rainy day. 1 10 4 
players. 9 or 18 holes. Accommodates lor hooking and sl icing. Graphics. 
Hazards·water, crees. sand traps, out-of·bounds. PGA rules. Computer 
scoring. Instruct ions. 

For PET 16K: TRS·SO Mod. 1 Level II 16K (No Graphics) 
Cassette $14.95(N.Y.S. ResldenlS Add 4 % Sales TaK) 

LIsting For Other Machines $4.95 (No Graphics) 

Send ChIck or Money Order To: 
R.L. HEFFNER 

7 NEPTU NE LANE 
MIDDLETOWN, N.Y. 10940 

TOLL FREE 
Subscription 
Order Line 

800-345-8112 
In PA 800·662·2444 

Dealers -
Reserve your 

copies of 
COMPUTE's first 

Atari and 
PET/CBM books 

today. Call 
919-275-9809 
for ordering 
information. 

NEW SOFTWARE 

*VORTEX;M 
The enemy is at the center of swirling rings of 
energy. Your mission - penetrate and destroy. 

*PHANTOM FIGHTER~ 
Defend Superstition Mountain from attacking 
UFO·s. 
Two original arcade games for 40 column PETs. 
Machine language routines and graphics by Bob 
Carr and Kathy Higby, the originators of FROG, 
DANCER, OURANOS! and DROMEDAI 

••• Each 14.95* on cassene •• • 
Also Available 

WASPS .......... 9.95* Cassette 
Defend yourself from killer insects! 

GRAPHIC DUO .... 6.95* Cassette 
Two terrific animated cartoons . 

GAME PAC .. . .... 6.95* Cassette 
SUPERFROGI- AEROSOL! - WEATHER WARI 

M-R6Ie e-RRPET 
P.O. Box 35115 Phoenix, AZ 85069 

ARIZONA RESIOENTS ADD 5% SALES TAX. 
Add 53 pel order lor st-lipping and handhng Foreign oldels add 1000o tor 1111 
postage Gualantee - II for any reason. one 01 OUI programs won', load. return It 
tor free r~lacemen t 
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Ghost

Programming
Aric Wilmunder

Los Angeles, CA

I will show how it is possible for 16K Atari users to

write and run BASIC programs normally requiring

24 or even 32K. This method is not at all like the

method given to us in the BASIC! manual where

small programs simply call each other and passing

ofvariables and arrays is difficult. Instead, this

method is many times more powerful than chaining.

Passing of variables is easy, and chaining is

unnecessary.

In this article, I will explain how it is possible

to write lines ol code, subroutines, even entire

programs without using any memory except for

the space necessary for variables, arrays, and

strings. How it is even possible to tall and execute

programs without changing or destroying the

currently stored program. However, like every

silver lining, mine too has a dark cloud — there are

a number of restrictions involved. I will try to cover

these restrictions thoroughly, but only after

explaining the technique.

I should mention that, although all of the

programming examples are disk oriented, all of

t he techniques used can be easily modified for

cassette users.

After spending nearly four weeks trying to

cram close to 40K worth of program into a 32K

machine, 1 began to re-examine the problem of

conserving memory. There are many ways to save

memory space on the Atari, from removing I/O

buffers on the DOS to complete recoding (of which

I have done quite a bit). (A list of memory conser

vation techniques is included as part ofDe Re Atari,

and anyone interested in writing large programs

should become familiar with them.)

Instant Exec

What kept nagging me were the fifty or more lines

of initialization code that were executed only once

during my entire program. After their execution,

these lines simply took up precious memory space

which could be used for other purposes. Also.

many of these lines are simply variable assignment

statements like J = 12 or 1= 1, or siring assignments

like A$ = "PHASERS." These statements must be

executed at the beginning of each execution, but

could be forgotten during execution.

Of the two types of assignments, variable and

string, the string assignments concerned me the

most. The statements DIM A$(26):A$ = "ABCD...Z"

does not use only the 26 bytes for storing the string,

but you are also using another 26 or more bytes for

the assignment. The result is that your program is

using more than twice the memory that is necessary

in order to store a string. This ma)' be no problem

with smaller strings of up to fifty bytes, but, when

using larger strings in a program where memory is

already scarce, it can be quite alarming.

The method that has solved most of my prob

lems goes something like this: create a File with all

of the assignment statements used in the opening

of the program in the same structure as a LIST file

but minus the line numbers. For example: rather

than having a LIST file that, when dumped, looks

exactly like a program listing. You have the same

line of code, but with commands only. The line:

1000 FOR I = 65 TO 90: ?CHR$(I);: NEXT I

would read:

FOR I = 65 TO 90: ?CHR$(I);: NEXT I

When entered, this line would act exactly as if

it were typed on the keyboard by hand. Ai the

beginning of my main program I use the command

'ENTER'D:<Filename>" '. This command causes

the system to enter each line of code from my

Exec program and execute it using virtually no

memory space.

You can create a file with only an initialization

routine, or go so far as to write an entire program

with this method. To execute any of these programs

you simply type 'ENTER' or 'E.\ the extension and

the file name. BASIC will treat this Exec Program

exactly as if you were typing in each statement

from the keyboard, thereby using no memory

space for lines used only once. The amount of

memory that can be saved from this method ranges

from b /( to virtually an entire program's space.

One of the restrictions with this technique is

that programs must be single step or step by step

executable. The program must step one line at a

time executing each line separately for the entire

length of the program. Another restriction is that

yoti cannot have multi-line FOR/NEXT loops

(where both the FOR and the NEXT do not reside

on the same line). The difficulty is in that, by the

time the NEXT is encountered, BASIC will have

discarded the FOR statement, giving the loop

nowhere it can return to, and causing an error.

The lines:

FOR I = 65 TO 90

?CHR$(I);

NEXT I

would have to be restructured into one single line.

A simple test for writing and developing Exec

Programs is to try to write the program by typing
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Programming 
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Los Angeles. CA 

I will show how it is possible for 16K At,,,·i users 10 

write and run BASI C programs normall y requiring 
24 or even 32 K. This method is nOl '" all like the 
m ethod given to us in th e BAS I C manual where 
small programs simply ca ll each o the r and passi ng 
o f" "a riables a nd a rrays is difficull. I nstead , this 
me th od is man)' times Inu re powerful than chaining . 
Pass in g o f \'ariables is easy, and c haining is 
unnecessary. 

In this article, I will ex pla in how it is possible 
to wrile lin es o f code. subro utines, even entire 
programs witho Li t using any m emo r y except for 
th e space necessa ry ("o r va riables. arrays, an d 
strill gs. Ho w it is even poss ibl e to call a lld execut.e 
programs witho ut changing or des troy ing the 
curre nt. ly sto red program. However, like every 
sil ve r lining, mine 100 has a d ark cloud -there are 
a num ber o f" restr ictions involved . I willtr), 10 cove r 
these restr ictio ns th o ro ug hl y. bu t on ly ahe r 
explain ing the tec hniq ue. 

I shouid melllio n that , although all of the 
programming examples are disk o rie nted , aU of 
t.h e techniques used can be eas il y modified for 
ca SSCIi C lI se r s. 

Aft er spending nearl y fo ur wee ks trying to 
cram close to 40 K wo rth of prog ram into a 32K 
mac hine . I began 10 re-examine the problem of 
conscrvin g mc mo ry. T he re are many ways to save 
memor), space o n th e Atari, fro m rC Il1 ~\' ing ~ /O . 
buffe rs on the DOS to complete recodlllg (o f wh ich 
I ha ve do ne quite a bit). (A list o f memory conser­
vation techniques is included as part of DI' Re Alari, 
and anyo ne intcrested in writing large progranls 
should become fam ilia r with thcm.) 

Instant Exec 
What kept nagging me were the fifty or more lines 
o f initia lizati o n code that were executed onl y once 
during my enti re program. After their execution , 
these lines simply took up preCIOUS me mory space 
which could be used for other purposes. Al so , 
many of these lines are simply variable assignme nt 
state ments like J = 12 or I = I, or stnng aSSIgnmellls 
like A$ = "PH AS ERS." These stateme nts must be 
executed at the beginning of each execution , but 
could be forgollen during execution . 

Of the twO t)'pes of assignments , variable and 

strin g , th e strin g assig nme nts concern ed me th e 
mosl. The statements DIM A$(26):A$ = "A BCD ... Z" 
does not use o nl y the 26 bytes for slOring the string, 
but you are a lso using another 26 or more b),tes for 
th e ass ig nme nt. T he result is that yo ur program is 
using more th an twice the memo ry th at is necessary 
in order to SlOre a string. This may be no problem 
with small er strings o f up 10 fifty bytcs, bul. when 
us in g larger strin gs in a program whe re memory is 
alread y scarce , it can be quite alarmin g. 

The method that has solved most of my prob­
lems goes something like this: create a fil e with a ll 
of the assignment sta te ments used in the o pening 
o f the program in the sa me structure as a LI ST fil e 
but m in us the line numbers. For example : rath e r 
tha n having a LIST fil e that, ",hen dum ped, looks 
exactly like a program listing. You have the same 
line of cod e, but with commands o nl y. T he line: 

1000 FOR 1 = 65 TO 90: ?CHR$(I);: NEXT 1 
would read : 

FOR 1 = 65 TO 90: ?CHR$(I); : NEXT 1 

When e nte red, thi s line would act exactlv as if 
it were typed o n the keyboard by ha ncl. AI th'e 
begin ning o f m y main prog ram I use t hc cO lllman d 
' ENT ER"D: < fil ena me>" '. This comma nd ca uses 
the syste m 10 ente r each line of code from my 
Exec program and execut e it usin g virtuall y no 
me mo ry space. 

You can crcate a fil c with o nl ), an in iL ial iz;Hio n 
ro utine, or go so far as to write an en Lire program 
with this method. To execu te any of these programs 
yo u simply type 'ENTE R' or ' E." , thc extens ion and 
the fil e name. BAS IC will treat this Exec Program 
exactl y as if yo u we re Lyping in each Sl.HClll c nt 
from the key board , th ereby using no me mor y 
space fo r lines used onl y once. The amount o f 
memory that can be saved from thi s method ra nges 
fro m 5% to virtuall y an e ntire program's space. 

O ne o f the res trictions with this technique is 
that programs must be single ste p or slep by ste p 
executable. The program must step one line at a 
time executing each line sepa rately fo r the e ntire 
length o f the program. AnOl her restriction is that 
yo u cannot have multi-line FO R/N EXT loops 
(w here both the FO R and the 'iEXT do nOl res ide 
on the same line). T he diffi culty is in that, by the 
time the t EXT is encounte red , BASI C will ha ve 
disca rded the FOR sta tement, givin g the loop 
no\vhe re iL can re tu rn to , and caus ing an e rrol'. 
The lines: 

FOR 1=65 TO 90 
?CHR$(I) ; 
NEXT 1 

wo uld have to be restructured into o ne single line. 
A simple test for writing and developing Exec 
Programs is to try 10 write the program by typll1g 
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each statement directly into the machine without

using line numbers and then checking the results.

Another Restriction

Still another restriction is that, because EXEC

programs have no line numbers, GOTOs and

GOSUBs to points within the EXEC program are

not allowed. However, ifyou currently have a

program in memory, you can call outside routines

that exist in your main program without affecting

program control. Say you have a delay routine at

line 100 in your main program; you can have your

Exec Program COSUB that line and then return to

llie next line of the EXEC program. If yon want,

you can even have a loop that will repeatedly call

that routine. This technique is shown in Program 3.

In order to create EXEC program files like the

one I described, I have written a simple demo

program which will write them. In this demo, you

write your own program starling at line 1000 and

continuing anywhere up to line 9999. The program

writes itself out to disk in a LIST file containing

only the lines between 1000 and 9999. This LIST

file is then opened as an input file and each line is

read individually, the line numbers are removed,

and the line is rewritten to a new file. When the

program ends, you can test your file by typing:

E."D:XOMEM.EXE.

If your Exec Program was properly written,

the file should be executed and your original pro

gram will remain unchanged. If you tried the disk

directory program, (Program 1). you would now

have a program on disk which could be called at

any time and would leave no leftover lines to be

deleted later.

One feature which I should mention about

this demo program is the ability to test your pro

gram before making a file. By typing GOTO and

the line number of the first line of youi program,

you can follow the program execution and even

make changes where necessary before creating an

Exec Program. This is important because, if an

error occurs anytime during execution, the EXEC

program will stop and control will return to the

monitor. For testing, type E."I):<Filename> and

check for proper program How. If problems arise,

you can list the line numbers, make changes, and

RUN the program again until all bugs are removed.

Transfer Of Control

Two aspects of using this method merit close atten

tion. The first is that if you wish to enter this pro

gram from a running program, it is necessary to

have a GOTO (next line in Main program) as the

lasl statement. This will turn program control over

from your Exec program to your Main program

when the Exec is over. If this is forgotten, when

the EXEC program is over, execution will slop.

Since variables, arrays, and strings are passed on,

the Main program can use variables from the Exec

and vice versa.

The other interesting aspect is that keyboard

input will be changed while the machine is reading

from the file. The problem arises from the fact

that, while the EXEC program is running, the

machine acts as if all commands are being typed in

directly on the keyboard. When a regular INPUT

command is encountered, rather than inpuling

from the keyboard, the next piece of information

will be read in from the disk. If a string is being

input, that siring will look like the next series of

commands. The way around this is to open I he

keyboard as an input buffer. (OPEN #l,4,0,"K:")

Strings and numeric values would then be entered

in a loop using repeated GET commands and

ending when a <CR> is encountered. The routine

given will automatically terminate after a specified

number of characters have been entered. (In the

sample program, 20 characters are entered, but

this can be changed by replacing both 20*s in the

routine with whatever you like.) The routine also

tests for DELETE characters and modifies i lu

string accordingly. For numeric values, you can

simply let A = VAL(AS). This is shown in Program 2.

After you have tried a number of programs,

you will notice that the prompt READS' will appear

after each line is executed. So far, I have no cure

for this problem, but if one is found I'll be sure to

lei you know.

In a short period of time, you can build a

substantial library of Exec functions. By changing

the name of the output file, you can label the Func

tions any way you find convenient. For example;

E."D:DIR would display your current directory,

and E.'"D:HEXDEC would convert hex values to

decimal. Except for variable declarations, none of

these would affect the current program in memory.

All in all, I have shown only a handful of the

potential uses of Exec Programs. Other uses might

include complex Batch jobbing and self-deleting

line numbers. Any new ideas or feedback about

this technique would be greatly appreciated. Like

many aspects of the Atari, I feel that we are still

only beginning to understand the full potential of

this fantastic machine.

Main Program

100 DIM A$(500)

110 TRAP 200

120 LIST"D:XYZZY.TMP",1000,9999

130 OPEN#1,4,0,"D:XYZZY.TMP"

140 OPEN#2,8,0,"D:NOMEM.EXE"

150 INPUT#1;A$

160 PRINT#2;AS(6)

170 GOTO 150

200 IF PEEK (195) O136 THEN ?"ERR0R -";
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each sl.ueme nl directl y into the machine withollt 
using line numbe rs and th e n chec kin g the res ults. 

Another Restriction 
Still ' IllOlher restriClion is th a t, because EXEC 
programs have no line numbe rs, GOTOs and 
COSUBs LO po il1ls within the EXEC prog ram a re 
not a ll()\\' ~d. However, If you cu rrend }' have a 
program III memory, you can ca ll outside rOll tin es 
th at ex ist in your main program without a rfec ting 
I~ rogram. contro l. S~.I Y YO LI have a de lay rOlltine at 
l~ne 100111 your main program; you can have your 
Exec Progra m GOS B that line and the n return to 
thc nex L line of th c EXEC prog ra m . If you wa llt , 
yo u ca ll even, have a loop th a t will repea tedl y ca ll 
th al routine. rh ls techl1lque is showl1 in Program 3. 

I n o rder lO creaLe EXEC program fi les like the 
one I deSCribed , I have wriuen a simple cl emo 
progra m which wi ll write them. In this d e mo, yo u 
wnL~ yo.ur own program staning at line 1000 and 
continuIng anyw he re up LO line 9999. The prog ram 
wntes Itse lf out to chsk III a LIST fil e co l1la in in g 
o nl y the hnes between 1000 a nd 9999. This LIST 
lil e is th e n o pe ned as an input lile and each line is 
read individually, the line numbers are removed 
and t.h e lin e is rewritt en to a new fi le. \>\'he n th e ' 
program e nds , yo u ca n test yo ur fil e by typ ing: 
E. " D:NO MEM .EXE. 

~ f yo ur Exec Program was properly written , 
the Itl e shou ld be executcd a nd your orig inal pro­
gram wtl l re mall1 uncha nged . I f yo u tried the disk 
(lt rectory program , (Prog ram I), you wo uld now 
have a program on disk which co uld be ca lled a t 
an y tinle and wo uld leave no leftover lines to be 
dele tecilaLc r. 

One feature which I should me nt io n about 
this d e m o program is the a b ili ty to test you r pro , 
g ra m before making a lil e. By typing GOTO and 
the hn e numbe r o f th e lirstline of yOUl program, 
you ca n fo ll ow th e program exec litio n and even 
make ch a nges where necessa r y before crea ting an 
Exec Program. This is ilnponanl beca use, if an 
e rro r occurs anytim e during executio n , the EXEC 
program will stop and conlrol will relurn La th e 
moniwr. For Ics tin g, type E:· D: ( Filename > and 
chec k for prope r program now. I f proble ms arise, 
you ca n list t.he li ne numbers, make changes, and 
RUN the program again ullli l all bugs a re re moved. 

Transfer Of Control 
Two aspects o f using this m e th od m e riL close a lle n­
tion. T h e lirst is th at if you wish to elller this pro, 
g ram from a runn ing program , it is necessary to 
have a GOTO (nex t line in Ma in progra m) as the 
lasl stateme nt. l -his will Lurn program conLro l o ,'er 
from yo ur Exec program \0 you r Main program 
when the Exec is over. I f this is forgollen , when 
the EXEC program is over, e xecution will stop. 

Since variables. a r ra ys, and strin gs are passed o n , 
th e M alTl program ca n use va riables from th e Exec 
and vice ve rsa. 
. T he o th e r interesting as pecL is th at keyboa rd 
I~~put WII! bc c~lan gcd whi lc th.c machine is rcading 
I I om the fil e . rhe prob le m arlScs From the faCl 
that. ,.,.hile the E.~EC progra m is runn ing. the 
n~ achlTle aCLS as 1£ all commands are be ing ty ped in 
dIrectly o n the kc),board. Wh c n a regu la r I N PUT 
~ommand IS e nco unLe red , rath e r lhan inpuLin g 
I rom the ke~board , the nex t p iece of informaLion 
WI ll be read III from the disk. I f a strin a is bein" 
input, tha L str ing will loo k like th e n e,,~ series~­
commands. The wa y aro und thi s is to open th e 
kC):board as a n in put bu ITer . (0 PEN # 1.4 .0,.· K :") 
SlrIngs and n u m e nc va lu es wou ld then be e llle red 
in a loo p using re peated GET commands a nd 
e nding when a <C R> is encounte red. The rout ine 
givcn ", ill ~ u,-omatica ll y te rminate after a specified 
numbe rof characters have been e nte red . ( In th e 
sa ~llple program , 20 characters are entered , bUL 
th IS ca n be changed b)' r e placing both 2(fs in I h e 
routine \\'lIh whatever YOll like.) The routinc :lI so 
tes t.s lor DELETE characte rs alld modi lies the 
s~rin g accord ing ly. For nume ric va lu es. rO ll can 
Slmpl)' leL A = VA L(AS) . This is shown in Program 2. 

A.ftcr Y? LI have tried a number o f programs , 
yo u wtl l nOllce that the prompt READY will appear 
aiter each li ne is execut.ed. So ("ar, I have IIU t.:ure 
for this pro ble m , but if one is rou ll ell'lI be sllre 10 

let you know. 
In a short. pe riod of lime, YOll can build a 

substa ntial library of Exec func t.io ns. By changing 
the name o f the OUlput fi le. )'OU ca n label th e fun c­
t. ions any \\lay you find conve nie nt. For example; 
[." D:D IR wou lel d isplay you r currelll directorv, 
a nd E." D: H EXDEC wo uld conven h ex ,·a lues ·to 
decima l. Except. for variable declarations. no ne o r 
th ese would arfeClthe curre lll program ill Ille mory. 

A ll in a ll. I h ave shown o ll ly a halldrul ort he 
pote l1lial uses of Exec Prog rams. Other uses mighL 
Include complex Ba tc h j obbing a nel se l r-dele tin " 
I
. a 
II1 C numbe rs. All )' new id eas or feedback abou t 

this technique wo uld be g rea tl y a pp rcc iated. Like 
mall )' aspecls of th c Atari, I red tha t we are sti ll 
onl y beginn ill g to unde rslancllhe ful l pOlc n ti al or 
th is fantastic machine. 

Main Program 

100 DIM A$(500) 
110 TRAP 20 0 
120 LIST " D:XYZZY , TMP " ,1000 , 9999 
1 300PEN#1 , 4 , 0, " D: XYZZY . TMP" 
140 OPEN# 2 , 8 , 0 , " D:N OMEM .E XE " 
15 0 IN PUTIl;A$ 
160 PRINT #2 ;A$ (6 ) 
170 GOTO 150 
200 IF PEEK(195)<>136 THEN ? " ERROR " - ; 



PEEK(195)

210 CLOSE#1

220 CL0SE#2

230 END

Program 1: Disk Directory

1000 GRAPHICS 0:CLOSE#1:OPEN#1,6,0,"D:*.*"

: FOR 1=1 TO 999:GET#1,A:?CHR$(A);:

IF AO155 OR BO83 THEN B=A: NEXT I

Program 2: Input A Value

1000 CLOSE#1:?"ANSWER?";:OPEN#1,4,0,"K:":

FOR I = 1 TO 20: GET#1,A: ?CHR$(A);:

A$(I)= CHR$(A): 1 = 1 + 20* (A=155)-2*(A=

126): NEXT I

Program 3: Calling Outside Routines

500 FOR 1=0 TO 127

510 PRINT CHR$(27);CHR$(I) ;

520 NEXT I

1000 FOR J = 1 TO 5: GOSUB 500: NEXT J

Program 4: List Program Variables

1000 J=PEEK(130)+256*PEEK(131)

1010 FOR J=J TO PEEK(132)+256*PEEK{133)-1:

?CHR$(PEEK(J)-128*{PEEK(J>127)};CHR$

(27+128*{PEEK(J)>127) ) ,-:NEXT J

1020 1=0: FOR J=PEEK(130)+256*PEEK(131) TO

PEEK(132)+256 * PEEK(133)-1: 1=1+

(PEEK (J) <127) -.NEXT J: ? I;" VARIABLES "

Look Out!
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business successfully.
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Microcomputer Business gives you the knowledge tools to

start right, grow and prosper.

This practical reference manual has no hocus-pocus. It does
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■ How and when to sell your business
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days of receipt, I can do so and get a prompt full refund.

D Your Fortune In The Microcomputer Business

Vol. I, Getting Started, $20.00.

□ Your Fortune In The Microcomputer Business

Vol. II, Growth, Survival and Success, S20.00.

Please add SI.50 per book for shipping, Calif, residents please add

S1.20 each sales tax.

Name

Street

City _ .State Zip

Enclosed is

Cardfl .

Ex, Dl

Signature _

.or charge my MasterCharge □ or Visa D

MClnterbank U

© 1982 Wildfire Pub.

PEEK(195) 
210 CLOSEIl 
220 CLOSEI2 
230 END 

Program I: Disk Directory 
1000 GRAPHICS 0:CLOSE#1:0PEN#1.6.0.·D:·.·· 

: FOR 1=1 TO 999:GET#1.A:?CHR$(A);: 
IF A<> 155 OR B<>83 THEN B=A: NEXT I 

Program 2: Input A Value 
1000 CLOSE#l:?"ANSWER?"; :OPEN#1,4,0,"K:": 

FOR 1= 1 TO 20 : GETU.A: ?CHR$(A);: 
A$ (I) = CHR$ (A): 1=1+20. (A=155)-2. (A= 
126): NEXT I 

Program 3: Calling Outside Routines 
500 FOR 1=0 TO 127 
510 PRINT CHR$(27) ; CHR$( I); 
520 NEXT I 
1000 FOR J = 1 TO 5: GOSUB 500: NEXT J 

Program 4: List Program Variables 
~000 J=PEEK(130)+256·PEEK(131) 
1010 FOR J=J TO PEEK(132)+256·PEEK(133)-1: 

?CHR$(PEEK(J)-128·(PEEK(J>127»;CHR$ 
(27+128· (PEEK (J) >127»; :NEXT J 

1020 1=0: FOR J=PEEK(130)+256·PEEK(131) TO 
PEEK(132)+256 • PEEK(133)-1: I = I + 
(PEEK(J) <127) :NEXT J: ? I;· VARIABLES· 

Look Out! 
MX80 

PRO/WRITER 

/ 

\ 

ATARI800 
$135.00 

PROIWRITER OFFERS YOU MORE 
• Tractor & Friction 

Feed 
• Paper Cut Off 

The Tightest Oat 
Matrics You 've Ever 
Seen 

Hi Res. Key & Dot 
Graphics 
100 CPS 
Proportional Spacing 
Math Symbols 

• And More For less 
• Atari to Pro/Writer Word Processor Free with Printer 

Alari Paper 
ZenHh • Elephant Disks 
Printers • Software 

• Atari to Pr~riter Software 
Poquette's 

14538 Lynshar Road, Grass Valley, CA 95945 
Dealer inquiries invited (916) 272.oooa 

STARTING YOUR OWN 
MICROCOMPUTER BUSINESS 
Starting your own microcomputer business is easy if you 
know the right steps to take. Two volumes of the new book 
Your Fortune In The Microcomputer Business describe the 
things you should know to start right and to build your 
business successfully. 
Many people have good ideas for a successful microcomputer 
business. But they don't know how to put their ideas into 
ac tion. These people are plenty smart. That's not the problem. 
The problem is in knowing simple things: How to analyze the 
market. How to select the right product or service. How to get 
enough startup money. How to plan your growth and success. 
The answers to these problems are not hard to understand. All 
you need is the right information. Your Fortune In The 
Microcomputer Business gives you the knowledge tools to 
start right, grow and prosper. 
This practical reference manual has no hocus-pocus. It does 
not tell you how to do astrology or dating services. II does give 
you clear, complete, step-by-step instructions on how to get 
sta rted right and insure your success! 

Volume I Includes: 
• The honest trends in the market 
• The seven best test markets 
• How to rud between the lines at a trade show 
• 107 ways to ruch your market 
• Eumples o( the best ads in the business 
• How to Cd (rH adnrtbinl 
• The 21 step!! to set up your business 
• How to start a manufacturlne business 
• How to write a newsleUer 
• How to eive a seminar 
• How to start a service busl nw 
• How to packale software for the mass market 
• How to be a hiehly paid consultant 
• Franchisine-the eood, the bad and the ully 

_I 
Getting Started 

II."'''' 

• Interviews with six successrul mlcrOtomputtr buslntsStS 
• How to use the RLC ractor to be strHI smart, lean. mun and successful 

Volume II Includes: 
Stratelies (or crowth 
Strailhl racts on incorporation 
How to build your orpnllation 
How 10 manale cash flow 
How to develop your accountinc system 
How to manale emplOYees, wales and salaries 
How to survive a ash crunch 
What to do if thines lei rully bad 
How to maximize your profilll 
How to crow by acquisition 
How to value your business 
How and when to sell your business 

-.. 
I' j ~ :: 

'I I· , 

WRITE OR CALL-DON"f WAIT! 

-----------------------Wildfire Publishing, 326 DJ Toro Canyon 
Carpinteria, CA 93013 Ph. (805) 684·1489 

Please send the following book(s) by return mail. 
understand if I want to return them for any reason within 90 
days of receipt, I can do so and get a prompt full refund. 
o Your Fortune In The Microcomputer Business 

Vol. I, Getting Started, S20.00. 
o Your Fortune In The Microcomputer Business 

Vol, II, Growth, Survival and Success, 520.00. 
Please add 51.SO per book for shipplnC, CaUf. residents please add 
51.20 each sales tax. 
Name ______________________________________ _ 

51rHt ______________________________________ _ 

City _________________ 5tate ______ Zip ________ __ 

Enclosed is ___________ or cnarle my MaslerCharle 0 or Visa 0 
Card # _____________________________________ _ 

Ex. Dt. ____________ MClnlubank # _ __________ _ 

L 51enalure CI 1982 WlIdfirto Pub. 

-----------------------~ 
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BASIC 4.0 To

Upgrade

Conversion Kit
Elizabeth Deal

Malvern, PA

Q: When is a NEXT not a NEXT?

A: When it's a DCLOSE command from Basic 4,

ofcourse.

This article is intended primarily for users of the

Upgrade PET/CBM systems. It discusses several

BASIC 4 disk commands, as they appear on the

Upgrade screen.

BASIC 4 programs can often run in the up

grade system with or without conversion. But, to

convert, one must know the author's intent in ihe

program and the Upgrade system obliterates the

necessary information. Reflect on a three way

analogy you might, some day, see on your screen:

NEXT = RETURN WITHOUT GOSUB = DCLOSE

It looks curious, but it makes sense.

A Bit Of History

Some time ago, I had the pleasure ofusingaBASIC

4 CBM. I was writing a relative file program. At

one point I had to renumber the program, CBM

couldn't do it for me, and the only sensible solution

was to load the program into my trusty old Upgrade

PET equipped with Toolkit7". I listed the program

to see how the disk commands would behave in a

new environment.

Assorted quotes from BASIC! 4:

300 FOR 1= lTONF:RECORD#<DF),<CR),(FP7r(I))

310 PRINT#DF,F$(I):GOSUB230:NEXT:RETURN

READY.

2020 DOPEN#(DF),(FF$),D(DD),L(RS) :GOSUB230

2030 RECORD#(DF),)NR):GOSUB230:PRINT#(DF),

CHR$(255):GOSUB230

2040 CLOSEDF:GOSUB230:OPENDF:GOSUB230:FR

= 1:RETURN

READY.

3090 SCRATCH(KY$)

READY.

4020 DCLOSE

READY.

As seen by the Upgrade system:

300 FORI= 1TONF:DATA#(DF),(CR),(FP^(D)
310 PRINT#DF,F$(I):GOSUB230:NEXT:RETURN

READY.

2020 FOR#(DF),<FF$),D(DD),L(RS) :GOSUB230

2030 DATA#(DF),(NR):GOSUB230:PRINT#(DF),

CHR${255):GOSUB230

2040 CLOSEDF:GOSUB230:OPENDF:GOSUB230:

FR=1:RETURN

READY.

3090GOSUB(KY$)

READY.

4020 NEXT

READY.

The screen showed FOR# where DOPEN#

should have been (line 2020), and DATA# where

a relative file statement RECORD# should have

been (lines 300 and 2020). Worse still, it translated

SCRATCH(KY$) into GOSUB(KY$) in line 3090.

Finally, a conversion of a simple DCLOSE into

NEXT (line 4020) seemed incredible.

Both the Toolkit and the PET left those key-

wore! tokens intact (I did not retype the BASIC 4

keywords, doing that would have destroyed them).

The program worked fine after transfer to the

BASIC 4 computer. And that was that.

Recently, I had to look at that undocumented

mess of code. I remembered some of the nasties,

but couldn't recall them all. Several of these com

mands leaped out in a listing as invalid ones, but 1

didn't catch NEXT, of course. It seemed to belong.

However, Power didn't let this one slip by.

While scrolling through the program, back

and forth, looking for additional trouble, I noticed

that GOSUB(KY$) translated into STRING TOO

LONG(KY$) and there appeared a strange looking

4020 RETURN WITHOUT GOSUB statement.

That was my NEXT. (1 cannot provide a printout,

because to print we use the LIST command, where

as these two long sentences were not done by LIST,

they resulted from scrolling.)

I was lucky in thai I was looking at a program

I had written and had a vague idea of what it did.

But imagine, for an instant, thai somebody sends

you a program containing BASIC. 4 disk commands.

How can you go about finding out which are used?

How can you distinguish the true Upgrade com

mands, like NEXT from BASIC 4 disk commands?

Solution

It always helps lo understand the process. The

Power manual was useful in solving this one for

me. because it explained where and how Power,

and the PET for that matter, pick up the keywords

and error messages contained within ROM.

One way to get at the keywords is to look in

ROM in both Upgrade and BASIC 1 systems and

produce a side-by-side listing of tokens and mes

sages. The search addresses were taken from

memory maps.
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BASIC4.0To 
Upgrade 
Conversion Kit 
Elizabeth Dea l 
Malve rn. PA 

Q: When is a T EXT not a NEXT? 
A: When it's a OCLOSE command from Basic 4, 

of course. 

Th is article is intended prima ril y far use rs of the 
Upgrade PET/CBM sys tems. II. discusses severa l 
BAS IC 4 d isk commands , as they appea r on the 
Upgrade screen. . 

BAS [C 4 programs can often run In the up­
g rade system with or without cOllve,r s.ion . B~l l, to 
convert, one m llst know the author S lIltenlll1 the 
program and the Upgrade syste m obliterates the 
necessary info rmation. Refl ect o n a three wa), 
a nalogy you might. some day, see on your screen : 

NEXT~ RETURN WITHOUT GOSUB ~ DC LOSE 

It looks curio us, bu t it makes sense . 

A Bit Of History 
Some time ago, [ had the pleasu re of using a BAS[ C 
4 C BM. [ was wri ting a relative fil e program. At 
one point [ had to re number the program , CBM. 
couldn 't do it for me, and the onl y senSIble solullon 
was to load the program into my trusty old Upgrad e 
PET equ ipped with Toolkit" . I listed the pro;::ram 
to see how th e disk commands wou ld behave In a 
newen vironmenl. 

Assorted quotes from BAS [C 4: 

300 FOR I ~ ITONF:RECORD#(DF),(CR),(FP%(I» 
3 10 PRI NT#DF,FS(I):GOSUB230 :NEXT :RETURN 

READY. 

2020 DOPEN#(DF),(FFS),D(DD),L(RS) :GOSU B230 
2030 RECO RD#(DF),)NR):GOSU B230:PRlNT#(DF), 

CH RS(255):GOSUB230 
2040 CLOSEDF:GOSUB230:0PENDF:GOSUB230:FR 

~ I:RETURN 

READY. 

3090 SCRA TCH(K YS) 
READY. 

4020 DCLOSE 
READY. 

As seen by the Upgrade s)'stem : 

300 FORI ~ I TONF:DATA#(DF),(CR),(FP%(I» 
310 PRINT#DF,FS(I):GOSUB230:NEXT:RETURN 

READY. 

2020 FOR#(DF),(FFS),D(DD),L(RS) :GOSUB230 
2030 DATA#(DF),(NR):GOSUB230:PRI NT#(DF), 

CH R$(255):GOSUB230 
2040 CLOSEDF:GOSUB230:0PENDF:GOSUB230: 

FR~ I :RETURN 

READY. 

3090 GOSUB(KYS) 
READY. 

4020 NEXT 
READY. 

The screen showed FOR# where OOPEN # 
sho uld have been (line 2020). and OAT A# where 
a relative file statement RECORO# should have 
been (lines 300 a nd 2020). Worse still . it transla ted 
SC RA TC H(K Y$) in to GOSU B(K Y$) in line 3090. 
Fina ll y, a conve rsion of a simple OCLOSE in to 
N EXT (line 4020) seemed incredibl e. 

Both the Toolki t and the PET lef't those key­
word tokens intact ([ did nOl re type the BAS IC 4 
keywords, d oing that wou ld have destroyed them). 
The program worked fine after transfer to the 
BAS [C 4 compLller. And that was that. 

Recently, I had to look at that undocumented 
mess of code. I remem be red some o f the nasties , 
but cou ldn't reca ll the m all. Several of' these com­
mands leaped out in a listing as inva lid ones, but I 
d idn't catch JEXT, of course. [t seemed to belong. 
However, Power didn 't le t this o ne slip by. 

While scroll ing thro ugh the program, back 
and fonh , looking for add itiona l trouble. I no ticed 
that GOSU B(KY$) translated into STRI NG TOO 
LONG(K Y$) and there a ppea red a strange look ing 
4020 RETU RN WITHOUT GOSUB sta teme nt. 
T hat was my EXT. (I ca nnOl provide a prin to ut, 
beca use to print we use the LI ST command, where­
as these two long sentences were not done by LIST, 
they resu lted from scrolling.) 

I was lucky in lhall was looking aL a program 
I had wriLLen and had a vague idea o r whaL iL d id. 
But imagine, ror an instant, that somebody sends 
yo u a program containi ng BAS[ C 4 disk commands. 
How can yo u go about find ing out which are used' 
How can you disting uish the true Upgrade com- _ 
mands, li ke TEXT ['rom BAS[C 4 chsk command" 

Solution 
[t always helps to unde rsta nd th e process. T he 
Power manual was use ful in solvlIlg thi S one for 
me. because il ex plained where and how Power , 
ilnd the PET for that matter. p ick up the keywords 
a nd error messages conta ined with in ROM. . 

O ne way lo gel al lh e keywords IS LO look III 
ROM in both Upgrade and BAS IC 4 syst.ems a nd 
produce a side-by-side li sting o['tokens and mes­
sages. T he sea rch add resses were ta ken fro m 
me mory maps. 



□ISHSHflRE
HQQD "«'rSystem

- Works with all combinations PET/CBM models.
— 100% Hardware. No software required!
- No special commands, User TRANSPARENT!

— Up to 8 users can share a disk &/or printer.
- 10, 15, 20, & 25 foot cables available.

— Connects in minutes, no tools necessary.
- Ideal for EDUCATIONAL & BUSINESS needs.
— Increases productivity — Reduces Costs!

DISKSHARE 9000-3 3 USER SYSTEM WITH 6ft. CABLES $ 749.00

DISKSHARE 9000-8 8 USER SYSTEM WITH: $1149 00

-THREE Bft. CABLES
-THREE 10ft. CABLES

-TWO 15ft, CABLES

DISKSHARE 9001-6 ADD-ON CABLE CB FOOT LENGTH) $ 79.95
DISKSHARE9001-10 ADD-ON CABLE [10 FOOT LENGTH) $ 99 95
DISKSHARE 9001-15 ADD-ON CABLE [15 FOOT LENGTH) $ 119 95
DISKSHARE 9001-20 ADD-ON CABLE (20 FOOT LENGTH) $ 139.95

For More Information Call:

Questar International Inc

Suite 102

7270 Woodbine Avenue,

Markham, Ontario Canada

(416)490-8044

dealer and

distributor inquiries

invited

[]~S~SHAAE 
q[][][] rnu~u 

User 
Sys1em 

- Works with all combinations PETICBM models. 
- 100010 Hardware. No software required! 
- No special commands, User TRANSPARENT! 
- Up to 8 users can share a disk &/or printer. 
-10, 15, 20, & 25 foot cables available. 
- Connects in minutes, no tools necessary. 
-Ideal for EDUCATIONAL & BUSINESS needs. 
- Increases productivity - Reduces Costs! 

DlsKsHARE 9000-3 

DlsKsHARE 9000-8 

DlsKsHARE 9001-6 
DlsKsHARE 9001-10 
DlsKsHARE 9001-15 
DISKS HARE 9001-20 

3 USER SYSTEM WITH 6ft. CABLES 

B USER SYSTEM WITH: 
- THREE 6ft. CABLES 
- THREE 10ft. CABLES 
- TWO 15ft. CABLES 

A~O-ON CABLE (6 FOOT LENGTH) 
ADD-ON CABLE (10 FOOT LENGTH) 
ADD-ON CABLE (15 FOOT LENGTH) 
ADD-ON CABLE (20 FOOT LENGTH) 

$ 749.00 

$1149.00 

$ 79.95 
$ 99.95 
$ 119.95 
$ 139.95 

For More Information Call: 

Questar International Inc. 
Suite 102 
7270 Woodbine Avenue. 
Markham. Ontario Canada 
(416) 490-8044 

dealer and 
distributor inquiries 

invited 
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I used this routine:

140 N = 0:F=l:M=128:P=127:TP = PEEK(50003)

150 S = 49298:E = 49812:REMUPGR&ORIG

160 IFTP=160THENS = 45234:E = 45858:REM4

80 COLUMN

170 FORJ = STOE

180 IFFTHENF = O:PRINT:PRINTN;N + M;:N = N + 1

190 V = PEEK(J):IFVANDMTHENV = VANDP:F=1

200 PRINTCHR$<V);

210 NEXTJ

READY.

The results are shown in Figure 1. A list nearly

identical to the BASIC! 4 listing was in COMPUTE!

#15, and the list of the Upgrade tokens was in

COMPUTE! # 1. The list presented here also adds

the messages which follow the list of tokens.

Note that tokens on the Upgrade PET range

in number from 128 to 203. From 204 down we

have the PET-people interface. On the BASIC 4

systems, tokens range from 128 to 218 with tokens

128-203 being common between the two systems.

Messages follow the tokens and begin at number 219.

The tokens that give us trouble are the ones in

BASIC 4 numbered 204-218. They line up with

Upgrade PFT's messages or with the beginning of

the token list, depending who is doing the lining

up, LIST or Power's scroller.

The Logic Of It All

The reason behind it goes like this (I think) : The

program that runs the PET, the BASIC interpreter,

takes a BASIC 4 token that was loaded in, for

instance token 206 (DCLOSE). In order to print it

on tbe screen, it scans the table looking for 206.

But the Upgrade PET knows that the highest valid

token number in its list is 203. When the list is

exhausted, it wraps around and starts at the top of

the list, goes down three more items and, conse

quently, returns an inconspicuous NEXT. Power,

on tbe other hand, doesn't wrap around. When a

token, invalid for the system, exists in the program,

it goes down the list to number 206 and finds a

clearly visible RETURN WITHOUT GOSUB

message, equivalent to DCLOSE. All quite logical.

And simple.

The conversion kit, therefore, consists of a list

of tokens and messages. By some careful work on

your part, BASIC 4 programs can be read on an

Upgrade screen. If you see a strange looking com

mand, you can find out what it means by aligning

the tokens and messages.

Try to guess what BASIC 4 statement is in

tended when the LIST command says END and

Power's scroller says NEXT WITHOUT FOR?

How about LIST showing GOTO and the scroller

showing REDIM'D ARRAY?

Subsequent to the disk commands having been

decoded from their curious appearance, the only

remainingjob is to rewrite those commands into

words Upgrade PET can understand (to achieve

reverse compatibility). Relative file commands

cannot be converted that easily. For this you might

consult reference (4) below. If you see RECORD #

scattered in the BASIC 4 program, you'll need to

do some work. In any case, make sure that you ado!

a semicolon at the end of all PRINT statements.

Other commands can be translated with little diffi

culty by consulting the disk manual, once you

know what they are supposed to be.

Don't Jump To Conclusions

WARNING: Trying to write a BASIC: 4 program

on an Upgrade PET cannot work easily. Writing

FOR#4 will not result in DOPEN#4, unless you

scan the program and add 75 to the selected FOR

token value leaving intended FORs alone. It makes

no sense to try to do it, because you couldn't debug

your hybrid creation anyway.

REFERENCES:

1) Bulterfield's Memory maps in COMPUTE! issues 2 and 7.

2) POWER Manual (Professional Software).

3) User's Manual for CUM VM-inch Dual Floppy Disk Drives,

Commodore Business Machines, part # 321)899.

4) Butterfield's Mixing and Matching Commodore dish system.

I am grateful to COMPUTER FORUM ofFRAZER. PAfor

permitting me to use their BASIC 4 equipment.

For your

Commodore

CBM and VIC

needs

contact:

PETTED MICROSYSTEMS

4265 W. Loomis

Milwaukee, Wl 53221

[414)282-4181
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I used Lhi s rouLine: 

140 N =O:F = I:M = 128:P= 127:TP= PEEK(50003) 
150 S=49298:E=49812:REM UPGR & ORIG 
160 IFTP= 160THENS=45234:E =45858:REM4 

80 COLUMN 
170 FOR]=STOE 
180 IFFTHENF=O:PRINT:PRINTN;N + M;:N =N + I 
190 V=PEEKU):IFVANDMTHENV=VANDP:F= I 
200 PRINTCHR$(V); 
210 NEXT] 
READY . 

The results are shown in Figure I . A list nearly 
idelllica l Lo the BAS IC 4 lisLing was in COMPUTE! 
# 15 , a nd th e li sL of Lhc Upgrade LOkens was in 
COMPUTE! # I . The list prcscnted herc a lso adds 
the messages which follow the lisL of Lokens. 

Ole thaL Lokens on the Upgrade PET range 
in number from 128 to 203 . From 204 down we 
have the PET -people inte rface . On the BASIC 4 
systems, LOkens range from 128 LO 2 18 wiLh LOkcns 
128-203 being common between the twO systcms. 
Messages follow the tokens and begin aL number 2 19. 

Thc Lokens LhaL g ive us Lrouble a re the ones in 
BASIC 4 numbe red 204-218. They line up with 
Upgrade PET's messages or with the beginning of 
the LOken list, d e pending who is doing the lining 
up , LIST or Power's scroll er. 

The Logic Of It All 
Thc reason behind it goes like this (I think) : Thc 
programlhaL runs the PET, the BAS IC interpreLer , 
takes a BAS IC 4 LOken LhaL was loaded in , for 
insLa nce LOken 206 (DClOSE). In order LO print iL 
on the scrcen , it scans the table look ing for 206. 
Butthc Upgrade PET knows tha t the hi ghcst va lid 
token numbe r in its li sL is 203. When the list is 
exhausLed, it wraps a rou nd and starts at the LOp of 
the lisL, goes down Lhree more items and, conse­
quen tl y. retu rns an inconspicuous TEXT. Power, 
on the oLher hand, doesn't wrap around. When a 
LOken, in va lid fo r Lhc system, exists in the program , 
it goes down the list LO number 206 and finds a 
clearly visible RETURN WITHOUT GOSUB 
message, cqui va le lllLO DClOS£. All quitc logical. 
And simplc . 

Thc con ve rsion kit, therefore, co nsisLs of a list 
of LOkens and messages . By some carefu l work o n 
your pan, BAS IC 4 programs can be read on a n 
U pgrade sc reen . I I' )'OU see a strange looki ng com­
mand. yo u can find o ut what ililleans by aligning 
Lhe LOkens and mcssages . 

Try to g uess what BASIC 4 staLemelll is in­
te nded when the LIST command says E D and 
Power 's scroller says NEXT WITHOUT FO IP 
How about LIST showing GOTO and Lh c scrolle r 
showing REDIM 'D AR RAY) 

Subsequent LO the disk commands having been 
decoded from th e ir curious appea rance, the on ly 

rc ma iningjob is LO rewriLe those commands into 
words Upgrade PET ca n unde rsLa nd (to achieve 
reverse compatibility). Re la tive fil e commands 
cannot be convened that easil y. For Lhis you might 
consu lt reference (4) below. If you sce RECORD # 
scattered in the BASIC 4 program, you' ll need to 
do SOBle work. I n any case, make sure that you add 
a semicolo n at the end of a ll PRI Tstalemellls. 
Other commands ca n be u'anslaLed wiLh litLl e diffi­
culty b y consultin g the disk man ua l, once you 
know what they a rc supposed LO be. 

Don't Jump To Conclusions 
WARNING: T rying to write a BASI C 4 p rogram 
on a n Upgrad e PET cannot work eas il y. Writing 
FOR#4 will not result in DOPEN#4 , unless you 
sca n th e program and add 75 LO the selected FOR 
Loken value leaving illlended FORs a lone. IL makes 
no se nse to try LO do it, because yo u couldn 't debug 
your h ybrid creatio n anyway. 

IIEFElibVCES: 

I ) Ullllnfidd's MI' 1Il0 f ) ' 11UI/I S ill COMPUTE! i.\.\Ill's 2 (f1ll/7. 
2) }.JO\V£1l Mal/lUll (PrQje.\~ ;Qllal SojtIll/lre). 
J) u.wr:, M(l1l11al j or CBM 51/.,-;1/(:h Dual Flol'/J)' () ;"k Dr;vt'J. 
CO llllllm/orl' BII..I ;III'JS Ma(hillt's. part # 320899. 
·1) /jill/t' fft /'ld's M ixillg IIlId Matching COIIIIIIUtiUI'I' disk "),Sll'IlI. 

I (Jill g ralejililo COMPUTER FORU,'v! ujFRAZER. PAJor 
/'t'rlllillillg me to IISf tllI' i,. BAS IC 4 eqlliplllnil . 

For your 

Commodore 

CBMandVIC 

needs 

contact: 

PEnED MICROSYSTEMS 
4265 W. Loomis 

Milwaukee, WI 53221 
(414)282-4181 



DR. DALEYIntroduces...

THEWIZ
Data Management System

THE WIZ is herein

THE WIZ, a system powerful enough to manage most of your data storage and manipulation

needs - yet is easy to use. A system we are so sure of that we have an offer you can't resist.

First though, let's take a look at a few of the many features of this program.

Feature

1. ON-LINE help

2. Plotting capability

3- Wordpro interface

4. Read a sequential
file

5. Search for

keywords

Benefit

At your fingertips is the equivalent of a 60 page manual. At

any time the computer is waiting for a response from you,

you may press the 'h' key or type 'help'. THE WIZ will then

provide you with an explanation of the function you are

working with.

This is a feature unique to THE WIZ. It can produce a bar

graph with up to 18 bars or a histogram with up to 100

points plotted. Graphically presented data is easy to

interpret.

This option is standard with THE WIZ. With many of the

competing data managers, if available, it is an extra cost

option.

You may reorganize your files or even read sequential files

generated by other data management systems.

Here you can search for a word in ANY field in your re

cord. It can even ignore differences due to upper case and
lower case characters.

6. Constants in data You may store up to three separate sets of contant fields.
entry Each set can have as many fields as you like filled with

information. Then two keystrokes will call the appropriate
set.

And there is more. There is not room enough to tell you all the features in a one page ad!

SPECIAL OFFER

You will like our system. In fact we are so convinced of this, that we are going to pay you to
try it! If you have another commercially available data management program, you can
receive TRADE-IN credit for your purchase of THE WIZ. Call us on our toll free number

(800) 548-3289 for our offer on your present system. Remember that this offer expires March
15, 1982. F

DR. DALEY'S SOFTWARE
Water St. Darby, MT. 59829

*>4o-«jZoil (for Orders & Information)

(40b) 821-3924 (Montana and technical assistance)
Call between 9 a.m. and 6 p.m. Mountain time Monday through Friday
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