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A computerfor people ofall ages, the Commodore 64 has a variety offam -
ily programs, such as the video game Tooth Invaders that teaches oral
hygiene.



INTRODUCTION

ho would have imagined, even five years ago, that you

would have a computer inyour home? Even now, ashome
computers become increasingly popular, readily aailable, and
essily affordable, there are many people who cantunderstand
why anyone would own one.

Those people have a great deal to leam about computers. Like
other techrological innovations, including the automobile,
airplare, and television st, computers have the capacity toenrich
our Ines.

They can save us time, increase our productivity and give us
great pleasure. We can play games, write lettersand reports, keep
records, sorthuge volumes of information, hookup todata banks
and rapidly gather information not otherwise available without
extensive research, and send electronic nail. There are, of course,
many home computers capable of doing all these things, and more.
Hut lew are as special as the Commodore 64.

The 64 Ba ersatile and powerful home computer, capable
of doing things that many models costing twice and three times
itsprice cant hthoasts high-resolution graphics, one of the best
music synthesizers inthe industry, and a whopping 64K of pro-
grammable memory.

The 64 ismanufactured by Commodore Business Machines,
Inc., a Pennsylvania-based company which, surprisingly enough,
began asaNew York typewriter repair shop. The company has
come a long, longway. In addition to manufacturing the Com-
modore 64 and itsbaby brother, the VIC-20, Commodore Business
Machines also produces more powerful business computers and
recently organized a new software division that designs and
markets programs written to operate on Commodore
machines— includingmany new programs for the Commodore 64.

The price of computers has been dropping lately, and Com-
modore has been an important part of that trend. Because the
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company manufactures itsown electronic cirauitry, ithas more
control than most companies over itscosts. In less than a year,
the retail price of the 64 dropped from $595 to under $300, and
the wnit can currently be found discounted for under $200. This
has to be the best value in the computer market today!

But Commodore isntdone yet. The manufacturer has an-
nounced plans to market aportable version of the 64 (tentatively
called the Executive 64) thatwill include a built=in six-inchmonitor
with a 40-column by 25-line display. Htwill be a Commodore 64
that can be carried about likea small suitcase, reportedly utilizirg
the same programs, color and sound capebilities.

This isa book for people who have, or are thinking about, pur-

The Commodore 64 s potent portable version has a 6-inch color monitor
and a built-in single-disk drive. Called the Executive 64, it is slatedfor
release in 1984.
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chasing the Commodore 64— ineither the origiral or portable ver-
sion. ltwas written because computers, as everybody who has
ever played with one knows, are complex creatures. They take
gettingused 1o, and ifyou e new tothem, you need a friendly tour
quide.

In thisbook, we will show you how tobest use your Commo -
dore 64 forwork and for play. We "B ease you through the jitters
experienced by il new computer owners by guiding you, inplain
Knulish, through sstting up your system. Then we il you how
Ilie 64 works and why itworks the way itdoes. We Mgive you
some ideas about the kinds of things you can do with your Com-
modore, and letyou inon some secrets guaranteed tomake your
work and play on the 64 simpler and fester.

We M discuss and review the different acocessories that are
available for your 64, such as printers for producing documents
and modems for computer-to-computer telecommunicating.

One entire section of thisbook Iisdedicated to tellingyou what
kinds of programs are available for your 64, and we review by
name many of the popular programs you might have heard about.

Theresmuch to leam about the Commodore 64, but first lets
talk about computers in general so that youll become more
familiar with the language used on the following pages.

In computerese, the machinery isknown as hardware. This
irc ludes your Commodore &4, the main unitwith the typewriter
keyboard. There isalso other hardware that can be connected to
the main wnit, such as cassette recorders and disk drives to store
information, and printers to transfer onto paper what you see on
the screen. These add-ons, which enable your computer to do
tasks itotherwise couldndo, are calledperipherals.

When you purchased your Commodore 64, you might have
also selected some programs, such as games orword processing,
10 run on the machine. As a gereric category, programs are col-
lectios of information and computer instructios, all stored mag-
retically on tape, disk, or inmicro chips. Programs make the com-
puter do what you want it to do, whether its playing games,
adding numbers or a thousand other things. In the language of
computers, programs are also called software.

For now, what’s important to remember is that ittakes both
hardware and software tomake a computer system gperable. The
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software you buy must be specifically designed- or “config-
ured”— to run on your type of computer. Thatsno problem ifyou
own aCommodore 64, since theresawealth of software out there
thatwill tum itino a very powerful tool. And what you Te about
to read shoulld convince you even more that you Ve selected a very

seecial home computer system.

The Commaodore 64 with the Commodore model 1701 color monitorand
an 80-column graphics Plotter Printer.
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hen it was first announced that Commodore Business

Machines was going to release a more powerful version
of its very popular vic-20, the computer world was stunned.
Rumor had itthat the new machine would have a full 64 kilooytes
of user-addressable memory— more than twice that of the vic and
il would eIl for under $1,000! (A kilobyte is 1,024 bytes, and a
byte is equivalent to a single written character. So 64K means
room forover 64,000 characters inworking memory, a significait
amount fora home computer. For more on bytes see Chapter 2,
“Tech Talk.”)

Many computer aiticsand electronic experts took await-and-
see altitude, certain that even Commodore— with its long history
as a leader in the manufacture of small computers— could never
produce such a powerful machine at such a low price.

But Commodore did it, and the 64 burst onto the scene and
collected rave reviens. Not only did ithave the ability to store
more than 64,000 characters inuser memory, but the 64 also had
16-color graphics, a comfortable full-sized keyboard and sound
cgpebilities that surpassed absolutely everything in its league.

There was only one problem. Inthe beginning, littlesoftware
was available to take advantage of the 64 s power. In fact, there
was none at dll. Commodore, however, promised, that itwould
support the machine. But, inthe early months, only those willing
to write programs themselves could do much with the 64.

As the months passed, retailers and purchasers remained
skeptical that there would ever be any software for the mighty
Commodore 64. Major retail autlets shunted the machine aside,
opting instead to Il far more expensive, and often less power-

5
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ful, products that at lesst had software support.

Itsnow no secret that Commodore kept itspromise. During
1983, hundreds of programs were released for the 64. And scores
more are being introduced almost weekly.

Recently, none other than Atari announced itwould begin
marketing itsown software for the Commodore 64. And now that
the Commodore 64 iswell supported, computer users have real-
ized that there is no better computer value in the world today.

INSIDE THE COMMODORE 64

Theresmore to the 64 than meets the eye. On the outside,
itseems sinple enough with a heavy gauge brown plastic case and
a typewriter-sized keyboard featuring several extra keys.
However, ifyou were toopen the case (don 1), you would discover
that the entiire computer, including all the electroniic intelligence
and everything that makes itwork, resides on a single green
integrated cirauit board.

On that board isa 6510 microprocessor (the 64 s brain). The
board also contains 20 kilobytes of rRom (read-only memory)
which are host to the system’s Basic language, its operating
systemand itscharacter st; and integrated-cirauit chips that give
the 64 itsspecial music and graphics cebilities. For those ofyou
who have toknow everything, the graphics chip iscalled the 6567
Video Interface Chip, and the sound chiip iscalled the 6581 Sound
Interface Device, also known as sID.

Both chips are very special parts of the 64. The 6567 chip
gives the machine breathtaking video abilities. With acolor TV
or monitor, the 64 can display graphics in 16 colors: bladk, white,
red, cyan, purple, green, dark blue, yellow, orange, brown, light
red, light gray, medium gray, ligt green, ligit blue, and dark
gray. The oolors can be used both on characters as well as for
background color.

The 6567 also cotrols something called sprite graphics.
Technically speaking, theyTe large programmable characters,
24 x 21 dots, that can be any shape you like and can be moved
around the screen. This is done using what is called memory
mapped display, which means that you pick a point on the screen
and tum iteither on or off.
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You give each sprite a shape, color and a location by coor-
dinate. You can make them bigger, at the expense of resolution,
and you can make them multicolored.

Sorites can cross over one another or crash into one another,
so they e great ifyou e designing video games. But there isone
catch. To use i iles, you either have tobuy special programs or
know how to program your 64.

Ilie ( "ommodote HI User's Guide, which s included with the
1.2, will leach you how t program sprites, and later in this book,
we will surges! and review programs that will make using the
Commodore s graphics much essier.

Ifthe 64 S graphics abilitiesare stunning, itsmusical ailities
are incredible. The sip chip alloas the 64 tobe amusical instru-
ment, and much, much more.

I has three independent woices, each ofwhich can sound like
I different instrument— from woodwinds to strings, organs and
pianos. Each woice has an eight octave range and you can control
attadk, decay, sustain and relesse.

For the non-musical 64 owner, attack isthe rate atwhich a
note rises from silence to peak volume; decay isthe fall from peak
volume to sustained Volume; sustain is the level of sustained
volume, and release is the Fate it falls from sustained volume o
Nilenee.

As you can imegine, being able to control all that- in three
woices of your choice and over a span of eight octaves— gives you
incredible musical punch.

Inaddition, the synthesizer offers four waveforms; a smooth
and flutey triangle waveform; a brassy sawtooth waveform; a
pulse (squared-off) waveform adjustable from tinny tohollow; and
a noisy waveform. Properly directed, the sib can produce
everything from music t hissing, screeches, screams and
thunderous rurbles. But again, the onlyway todo any of thiswith
your 64, right out of the box, Isto program the machine yourself.
Fortunately, for the many who are not interested inprogramm-
ing, there are also pre-written programs for sale that al low easy
access to siD.

Now thatwe know what makes the 64 work, let’s talk about
how to set up the machine and then take a closer look at its
features.
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GETTING STARTED

The first thing to do after bringing your Commodore 64 home
stofirda place topul it Nol just any place but the proper place
to put it There are several important considerations.

First, isbest to have .1 permanent place for your computer,
B (111 beguile M drating to have toset up your system every time
Viluwiiul Inwork with i, and & sequally frustrating to have to
lain- the system apart when you e finished working.

| xu 1v where you pul the computer ismore important than
you might thirk, As you expand your system itwill require more
and more space. And remember, it isntjust the matter of hav-
ing enough room for the computer itelf. Whoever isworking on
icwill al require space, for such things as documents, manuals
and other resource materials.

You will also need to be close to electrical autlets. Itsamaz-
ing how many autlets a computer system requires. Firally, ifyou
ever plan to connect your computer to outside databanks such as
CompuServe, you will have to be near a telephone autlet.

Once you have chosen a location for your 64, its time to set

il up. Just take the computer out of the box, but do notplug it in.

Included with the main unit there should be: (0) a power supply
wunit,which isa black box willi a standard electrical plug and cable;
C>1 ilvn il lilx with antenna leads for connection toa televi-
sion vet o1 monitor; and @D a video cble.

How you proceed from here will depend upon what
peripherals (hardware accessories) you might have purchased.
We M get to that later.

The first thing you must do to set up your computer isto at-
lach a display screen. You have two choices, either a television
st or amonitor. The latter generally have superior display but
are larmore expensive than televisios, and the difference might
not be that aitical depending on how you intend to use your 64.

Connecting the 64 to a Television Set

1 Disconnect your VHF Antenna from your televisionand attach
it to the “antenna input” terminals on the top of the silver
switchbox (the one with the antenna leads comings out of if).

2. Plug one end of the video cable into the television jack on the
rear of the computer behind the + (plus) key.
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3. The other end of the cable connects 1o the silver switchbox,
which Isthen attached to the vHF antenna on the back of your
television st
Note: Be certain that you connect the box to the VHF and not the
UHF connection.

4. On the rear of your computer, to the left of where you con-
nected the video cable, you will find a channel selector that
gives you a choice between channels three and four (switch
left/charel three; switch right/channel for). Turn on the
television sst (remember to plug itin ifyou haven talready) and
choose the one of those channels that has the lesst sigal in-
terference. 1)0 NOT TURN ON THE COMPUTER YET. Leave the
television on that channel and set the swirtch on the back of the
computer to the same chanrel.

Connecting the 64 to a TV

REAR PANEL

S th TTT-Tinnnrinr-rY -innriri

YOUR VHF
ANTENNA
(IF USED)
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IFyou have a now television sot that uses a rouftd antenna
connector (cable type) instead of the flat connector, you will
have to purchase 1 .100ohm lo 75-ohm converter ata hardware
or electronics tlore, and connect the silver box 1o the converter,
before yon can conned llie 64 lo a television.

Comirx tlmj lo o Monitor

\ monlloi will connect lo the audio/video port of the com-
imli . wiik 1i i lo the light (&s you face i) of the television con-
rec toi 1t port provides a composite video signal which gives
a sharper image on the screen.

TO connect a monitor, you will need a five-pin DINconnector.
I"lie precise configuration of the cable will depend on the type of
monitor you purchased, so itisa good idea to get specific infor-
mal ion from the dealer when you buy the monitor.

Appendix 1 of the Users Guide supplied with the 64 has the
"pin outs” of the computer s port. This will Ellyou what signals
come from what pins, so your dealer can supply you with the
proper cable.

Connecting color-keyed plugs to a monitor
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Connecting to a Commodore C2N Datasette

The Datasette plugs into the cassette interface port directly
behind the number keys 4, 5 and 6. Line up the cable with the slot
and push itin. Do not use too much force.

Connecting to a Commodore 1541 Disk Drive

Ifyou are using a Commodore disk drive, its important that
you purchase the drive called vic-1541 and not the drive called
VIC-1540.

Although it possible to get the 1540 drive towork with the
64, its complicated and undependable. So its best to stick with
the 1541 drive. You must connect two wires to make your 1541
disk drive operational. One attaches the drive 1o the computer,
and the other to give the drive electrical power.

Find the cable socket on the disk drive (it is right above the
fuse) and plug one end of the disk cable (supplied with the drive)
into that sod<et. Then plug the other end into the seriial slotbehind
the number keys 7 and 8 on the rear of the Commodore 64 main
it

Now, plug the disk drive power cord into an a/c autlet. Once
that isdone, you can tum the disk drive on.

The 64 easily connects to the model 1541 disk drive via a single cable.
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If You Are Connecting a Printer

There is something very important to know about printers,
rull & cannot Ik* HtrotHod enough.

Notlill printers work with nil computers!

I"c Inin Iy o nukiing a pi inlet work s Amatter of both soft-
wair wi Intnlw.nr hliml. the pimlci must be able to properly
mii iln i with vmi lon.. lore &l Then, your software- be it
ii ffilike.gpini in won lproc eciMing software  -must be able toad-
121 Fidial type ol [minlei And lirelly, someone must figure out
how lhe cable that connects the printer to the computer can be
proper ly configured so that the messages sent from the computer
are received in the right place by the printer.

The different types of printers that interface with the Com-
motion- 64 are discussed inthe upcoming chepter, “Peripheral Vi-
slios "Il you haventpurchased a printer yet, read this section
before you do!

IFyou have purchased a printer, how itconnects to the 64
depends upon what type of printer you have. kyou are using a
Commodore printer like the vic-1515, itconnects to the serial port
on the back of the computer behind the number keys 7 and 8. But
wiiid ,

Il you have a disk drive, you have already connected itto the
serial port. Now what?

Well, now you have todo something known as “daisy chain-

ing.”
Leave the disk drive connected, and connect the printer cable
lo the empty slot in the back of the disk drive.
On the back of Commodore printersyou will find a switch that
tan be flipped to one of three positians: “4,” “5” or “T.”

Ilie" T position tests the printer. The other two positions
identity Ihe printer as either device 4 or device 5. When you i
your (" 1o print, you have to give ita device number to send the
message to. For the sake of argument, flip the switch on the
printer o ftA From now on, when you want to print something,
you will send the information to device #4.

Now that everything iscomnected, itistime topower up. On
the right side of your computer you will find a rocker switch.
Make sure everything isplugged in, then tum iton.
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Power On

Ifyou did everything correctly, you should see the following
messages when you tum on your computer:

**** COMMODORE 64 BASIC V2*** *
64K RAM SYSTEM 38911 BASIC BYTES FREE
READY

The message isthe 64 sway of saying hello. talso tellsyou
something about how the 64 works.

When you tum on your machine, itgoes directly into the
BAsIC programming language, which ispermanently stored inthe
computer’s rom (read-only memory) dhips. (BAsic stands for
“Beginner s All-Purpose Symbolic Instruction Code,” a language
for telling your computer what operations o carry att.) ltisthere
forever, and ifyou are a programmer, you can start telling the
Commodore 64 what todo rigit now.

The number 38911 isthe number of unused spaces inthe 64 %
RAM (random-access memory), that part of the computer that
remembers what you have put into it (something you write, or a
program you have purchased).

RAM is\olatile, meaning thatwhatever you put into iwill on-
ly stay there as long as the computer istumed on. When you tum
itoff, the information disappears. That iswhy itis important to,
have a cassette deck or a disk drive ifyou intend to save infor-
mation you put into the machine.

As you can see, even though the computer has 64K of RAM
(enough tohold more than 65,500 daracters), only part of itisfree
for you to use. The rest isused by some of the 64 % functions.

When you “load” a program into your 64 (@game or aword-
processing program, forexample), itistransferred from the tape
or disk into the Ram where the computer can use it. Loading uses
up some of the RAM but leaves part of itforyou, which is impor-
tant ifyou are using the computer as aword processor because
you need 1o store your work, at lesst temporarily. That iswhy on
many word processing programs for the 64, documents can only
be eight or so pages long. The program uses up the rest of the
RAM, and there’ just no more room.

Fortunately, documents orfiles can be strung together, so you
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UOM

Al computer memory isdivided intotwo parts, ROM and
MM KOM slandn i ienl only memory. ROM can be “read”
bv Hie compulci, hut you cant "write” anything into itor
change I m .mv wav ROM inpermanently written into the
iompillei ilyw a the lactory.

W« B I<>M I B the computer what to do and how to do
EW\hnwni In 1l i mi the machine. ROM runs aquick test
in M I Ihnl Im ivi1lllk Fconnected and working, then tells the
impiitei dcentral processing wnit (the CPU) what to do next.

Ihe programs in ROM are always there, whether the
powei son or rnot. And this isall youll ever need to know
about it

HAM

RAM  random-access memory— takes over where ROM
leaves off. RAM iswhere we do our reading and writing and
A1 ithnctic. We “load” programs imo RAM either by typing
Ihem m through the keyboard, or instructing the computer to
i Kdthem from a flogpy disk. These programs, intum, will &l
Ile iomputci what lo do.

One ol 1in most important things to remember about RA M
in lral il \ <ni til every time the power is shut off! RAM Isyour
win ksp,K e insice the computer. Information can be writtenon
ol read fron RAM inas littke as a millionth of a second. Ob-
viasly, the bigger your RAM memory s, the bigger your
workspace.

This swhy people want more memory. Instead of, say,
editmg one page of the Great American Novel ata time, with
more working memory, you can edit a whole chapter. With
enough working memory, you could edit the entire manuscript
at once.

Remember, though, should your precocious cat pull the
computer’s cord out of the sodket, all of the novel will vanish
frrom the computer sworking memory. (You socon leam to store
on a floppy disk each few hundred linesyou write, tominimize
the chance of losing them IFR AM iserased?)
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could, ifyou wanted, write 100 or even 200 or 300 pages on your
64.

Look at the screen message again.

Directly under the “R” in ready, you will notice a little rec-
tangular light. This iscalleda cursor. The cursor shows you where
you are on the screen. IFrigitnow you tap the A key, an A will
appear where the cursor isand the cursorwill move one space to
the rigtt.

Now tap the key marked INST/DEL at the upper right of your
keyboard. The cursor moves back one space, and the A

disappears.

THE COMMODORE 64 KEYBOARD

The time has come to leamn a little about your 64 keyboard.
You M notice that the 64 has a number of odd-looking characters
on itskeyboard. IFyou e accustomed toa standard 1BM Selec-
tric keyboard, itmight take you a while to get used to the 64.

There are 66 keys on the computer, four of which—on the
right hand side- are programmable function keys. This means
that these keys can be set to perform special functions incertain
programs, thus making operation of the 64 far simpler.
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For example, inagame program one of the function keys
might be ust’d to launch a rodket. In jword processing program,
1 programmable function key might sroll the screen (move the
displayed lires tipand down on (lie screen).

Yon will notice till lliex keys, and il others on the 64, can
lie opei .ited inetlliel jshilled ot iinshifted mode. So in reglity,
18t | in >ifhl pi 0 ... title 1lli<lion keys, since the same key
-,m L, piuni rdiimed Indo dilleieiil Hiings when it is shifited or
Iitim ik <1

Ilien .in a lew other special keys on the 64 which also
ilen Wvo yorti attention. Two cursor keys, below the retum key,
move the cursor, that littkeblock of light, around the screen infour
directias, (indicated by arross). One key moves the cursor verti-
clly, either up when shifted or down when rot, and the other
moves the cursor horizontally, leftwhen shifted and rigit when
not shifted.

These are important keys, because the cursor tellsyou where
you are on the screen. In the upper right hand side of your
keyboard youll find two other important keys. One ismarked
(Ir/HOME, while the otter, right beside it, ismarked INST/DEL.

(IKATOMK ,when unshifted, moves the cursor to iits “home posi-
Iain” in he upper lefthand comer of the screen without remov-

ShlowT
f2
. p @ . t hrestore
l‘un On OO %[SB T 1 i =
1. 1 1 RETURN | f5
1 B f I f6
i 7/ SHIET  fICRSR ,iCESRf]t- S
fe

| t

A close-up of the Commodore keyboard.
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Top Row

BLK

%

PUR

GRN

BLU

KEYBOARD DICTIONARY

Left arrow image.

With controt key
gives black. With
G key gives
orange.

With controt key
gives white. With
G key gives
brown.

With controt key
gives red. With ©
gives pink.

With controt key
gives baby blue.
With & gives dark
gray.

With controi key
gives purple. With
© gives light gray.

With controi key
give green. With &
give light green.

With control key

| gives blue. With &

gives light blue.

;

YEL

RVS
ON

CLR
HOME

INST
DEL

With contron key
gives yellow. With
& gives very light
gray.

With controi key
gives reverse
letters (such as
black on white).

Number zero. With
contro1 Key turns
oft reverse letters.

Addition sign.

Subtraction sign.

& key gives
symbol on front
left, snire key gives
symbol on front
right.

Moves cursor to
top left of screen.
With shife key,
clears the screen.

Moves cursor
backward, deleting
characters. With
shife key creates
spaces so you can
insert new words.



riacond Row

ten

fodP

fra

HE’

control koy Used
In tandem with
othoi kuyn tot
spnolnl tanka

Wt iiin tmu key,
*i lull* iliiwtl Him

*moiihiii

© key glvos
symbol on front
left, snire key gives
symbol on front
right.

With controt key
gives white letters.
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O key gives
symbol on front
left, snire key gives
symbol on front
right

Multiplication sign.

IH B
Up arrow for
exponents. With
shift Key gives
7 symbol and value

of A.

RESTORE \\ \With run/ktop key

restores original
screen.

© is the symbol for the Commodore key.
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Third Row

ISHIFT
LOCK

fa®

'‘GJB

KEYBOARD DICTIONARY

Stops a program.
Used with shire key
loads from tape.
With restore key,
goes back to
original clear
screen.

Locks all alphabet
keys into caps
(when in the
upper/lower-case
mode, obtained by
hitting © and snift
keys in tandem).

© key gives
symbol on front
left, snire key gives
symbol on front
right.

© key gives
H symbol on front
left, snire key gives

t O symbol on front
right.

CQ

« 10

Left square
bracket. Colon.

Right square
bracket.
Semicolon.

Equal sign.

Enters instructions
into memory.

© is the symbol for the Commodore key.
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llullom Mow

COMMOIXIMI kny

(0), (iivon left front N
*ymhol on innny

knys With Bllirl

kny ulvn«

G koy gives
symbol on front
lolt. hhift key gives
nymbol on front

lowoiiano Minin right
Mvim tt]ifirii ren M
lutliim  wlinli 1l ti
. Imwoi.uml Illiula
Mill 1 (bua Lin (3 kny 0 s
nltnvn) Il thn
uppoioiiM modo,
ylvim the front right
symbol on many Less than. Comma.
keys. 3
G key gives
symbol on front
left, snire key gives Greater than.
symbol on front Period.
[LJ ® right.
G key gives . -
symbol on front ? is abbreviation
left, snire key gives / for print command.
symbol on front Slash (/) means
0 a right. division.
Moves cursor
CRSR down. With shift
! key, moves cursor
H B o

Moves cursor to
CRSR the right. With snift
key moves cursor

E M left, backward.

B f1-7

Eﬂan f2-8

Programmable
function keys.
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ing any images that might be present on the screen. Ifyou shift
thiskey, itwill dillmove the cursor to the home position, but at
the same time you M also clear the screen of any subject matter.

The other key, INST/DEL, when unshifted, will move the cur-
sor back one space, erasing the character thatyou had previously
typed. Shifting the key, however, will allovyou t insert informa-
tion ina lire, effectively moving everything in front of the insert
forward and out of your way.

Just below the cLR/HOME and INST/DEL keys you will find a
large key marked ResTORE. This key does what you might
imagine— itrestores the computer to the condition itwas inbefore
you changed things with a command or program.

On the keft hand side of the keyboard, diagonally above the
shiftkey, isakey marked rRun/sTOP. Unshifted, the key tells the
computer to stop doingwhat itsdoing and ismost frequently used
to end a program. HFyou shift the Run/sTOP key itwill &l the
computer to begin loading a program from a cassette.

What hasntbeen mentioned so far isone key thatsobviously
not found on a standard keyboard, but isvery important to the
operation of the 64. It5 located in the lower left hand comer of
the keyboard, and ismarked with the Commodore logo.

Now take a look at the main keyboard. Itsthe standard layout
of letters and numbers you usually see on a typewriter keyboard,
however there are also strange characters on thefront of each key.
They are there because your Commodore 64 keyboard is really
two keyboards in one—a regular keyboard and a graphics
keyboard. The latterallows you todisplay on your screen graphics
(designs and shapes) that can be arranged into pattems and
pictures.

When you first tum on your 64, itwill be in an upper-
case/graphics mode. Everything you type is incepital letters, and
when you use the shift key, the graphics character on the right
front of the key you press will be displayed.

By depressing that coMMODORE KEY we mentioned earlier,
and the shiftkey at the same time, the displaywill change toup-
per and lower case letters. Now, by holding down the cowm-
MODORE KEY while you press another key, you will get the
graphic symbol that ison the left frot of that key.

The cOMMODORE KEY has another important function.
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Remember we said the 64 has the ability to generate 16 colors.
N you look at The keyboard, you will see that half of those colors
appear on the front of the number keys 1 through 8. Holding down
llieCommodore key and pressing each of the eight number keys
will give you different colors: orange, brown, lightred, dark gray,
medium giay, ligitgreen, ligitblue and ligtgray. The other 8
i<ilii . iau he oObtained using the control key (CTRL) in tandem
with the number keys, which isthe next topic discussed below.

Adding Color to Your Life

On the keftside of your keyboard, next to the letterQ, you will
lind a key marked cTRrL. This isthe control key, and itisheld
down while pressing another key when you want togive the com-
puter an instruction.

Now, hold the cortrol key and tap the number 7. Nothing,
ligit

Wrong! Something happened to the computer. You justdidnt
see what happened. But ifyou tap any character now, itwill be
blue.

Ifitisn, adjust the color on your television or monitor uitil
ik K because as you can see the 7 key issupposed to generate the
<olor ble.

| Tfyou hold down the control key while pressing other number
keys, you will get other colors as marked on those keys. Ifyou
want to paint a green line, press CTRL and hold down the number

il key. Then hold down the space bar at the bottom of the
keyboard.

In blank the screen and set everything back to normal, hold
ilown 1he shiftkey and tap cLrR/HOME (the next to lastkey inthe
uumhei row). You can also press the RUN/sTOP key and then the
Ki k e y . Thatwill retum the screen to theway itwas before
you diil anything to it

Now let’s try something else.

Type the folloning, putting your own name inthe blanks:
PRINT "MY NAME IS — ”

Then tap the return key.

Your Commodore 64 screen should say:
MY NAME IS (and your name)
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Inserting a game cartridge into the back of the 64 console.

Inserting a disk into the model 1541 disk drive (label up, the oblong
“reading” slotforward).
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pie basic programs.

Commands must be typed in for loading Commodore 64 software
programs.
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You have justwritten a simple BAsIC program. PRINT tellsthe
computer todisplay whatever is inside quotation marks. Try the
command with anything. Fewill work!

The purpose of thisbook isnot to teach you how to program,
but rather to show you how to get the most from your 64. Hyou
are interested inprogramming, there are several fire publications
that will help you to leam how (see Chapter 7, “Readouts™).

To use your Commodore 64 with programs you have pur-
chased, you must first load the program into the machine. How
you do this depends upon the type of program you have: cartridee,
cassette, or disk.

Ifyou have a program on cartridge, itplugs directly into the
cartridge slot on the rear of your machine. First, turnyour Com-
modore 64 off! lmust be off before you inserta cartridge or you
willl ruin the cartridge and maybe the machine.

Then insert the cartridge into the cartridge slot on the back
of the machine directly behind the power light that indicates
whether the machine isoff or on.

After the cartridge is in place, you may tum your computer
back on again. The program on the cartridge is loaded into the
machine automatically. Simply follow the program directions (in
other words, do whatever you have to do to get started), and
you e on your way -

Itisa littlemore complicated to load programs from cassette
and disk. To load a program from cassette, tum on your computer
and insert the tgpe, making certain itisrewound on the side you
want to loed. Pressing the shiftand rRuN keys loads and executes
the firstprogram. Hyou want aprogram other than the firstpro-
gram on the tape, type the following message, entering the name
of the program in the blanks:

Your computer will ask you to press the PLAY button on the
tape recorder. Then the screenwill blank and amessage will ap-
pear telling you the search for the program isunderway.

When the program is found, the screen will display the
message:

FOUND (PROGRAM NAME)

Now you must actually load the program into memory. You
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ilitti;; by depressing the coMMODORE KEY whiich ison the lower
Rk litid comer of your keyboard.
Then the screen will go blank again and you will get the
meMHHge:
LOADING
After a few moments the screen will say
READY

I hen type RUN and tap the carriage return, and your program
Al execute.

lo load a program from a Commodore disk drive, you must
1vi»e the following message, inserting the program name inthe
hlank:

[Wo7:\p JS——— "8

The 8 isthe code that tellsyour 64 to go to the disk drive, so
Il knows to look for the program on the disk.

Tap ReTURN, and the disk wvill whir for a while.

Then the screen will display:

SEARCHING FOR (PROGRAM NAME)
LOADING
READY

Once again, you must type RUN and hita carriage retum and
the program will execute.

Note: Loading programsfrom drives made by companies other
than Commodore may require special procedures. Check the manual
that comes with your drive or interface card!

Additional information on cassette and disk drives can befound
in Chapter 3, “Peripheral Visions.”
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ot everybody cares about how a computer works. But some
people do, and ifyou e one of them, this chapter isforyou.

Maybe you read some article somewhere that piqued your in-
terest. Maybe you wondered just what was on that cassette tape
or floppy disk that made your computer do the things itdid.
Maybe you*e just aurious.

Because you don*thave to know how a computer works to
operate one, any more than you have to know how an engine
works todrive a car. Hterms like Rom and RAM inritate you and
binary numbers aggravate you, forget them. You neednbother
yoursel T about these things.

If, on the other hand, you are interested in figuring out some
of this computer jargon, read on.

THREE PARTS OF YOUR 64

Every computer has three main parts: the central processing
it (cpu), amemory and some input/output devices (1/0) like disk
drives, monitors, cassette recorders, and keyboards.

Your Commodore 64 % central processing winit, as mentioned
earlier, isa 6510 chip designed and manufactured by Commodore.
Itissimilar to the 6502 chip that Isused inthe Apple He, aswell
as in computers manufactured by Atari and Ohio Scientific.

Your computer has memory divided into two parts: random-
access memory (RAM), and read-only memory (ROMm).

The primary input device on your Commodore s itskeyboard.
The primary output device is itsmonitor.

When your computer runs a program, there isconstant inter-
action between the 6510 processor and itsmemory banks— both
RAM and ROM.

ROM Isyour Commodore s permanent memory. was irstall-
ed in the computer inthe factory, and itnever gets erased, even

28
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when the power goes off. Without the rROM, your computer
wouldn’tdo anything, because the biggest block of memory in
your Commodore s rRoM Is the operating system.

Your computer s gperating system, or os, iswhat makes itdo
Al the thiings you expect itto do, such as accepting input from the
keyboard and displaying characters on the screen.

RAM isyour computersmain memory. Inyour Commodore
Hi, it iscontained in four, switchable 16K chips.

It is the RaM that holds both the program you are currently
using and any information you are currently working with. The
more RAM you have, the more datayou can etter. RAM Isvolatile,
that 5, itcan be altered or erased.

When you tum your computer on, the block of memory
reserved for RAM issimilar to a blank sheet of paper. And when
you tumyour computer off, whatever was put into the RAM disap-
pears. Thatswhy most programs used in computers have to be
loaded imMtomemory from storage devices whether they be casset-
tes or disks, each time you tum on the computer.

After you Ve written a program, you also have 1o store it
somewhere so itwon tbe lostwhen you tum your computer off.

Visualize your computer s rRAM as a wall of post-office boxes,
agrid inwhich each cll isa compartment. Each cell inyour com-
puter iscalled a memory location, and each memory location can
be thought of as a single post office box.

Each memory location ina computer, like each box ina post
office, has an individual and unique address and can be given a
single number. Each number stored ina memory location can
represent one of three things: (1) the stored number it=lf; @) a

How Your Computer Works

DATA LINES

ADDRESS LINES
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code representing a typed character; and Q) amachine language
instruction.

To awoid confusiing the computer, programs are usually stored
in a different part of itsmemory from text or data.

If your computer goes to a memory location and finds a
number that equates 1o just a number, then the computer must
be toldwhat to do with the number itfirds. Hthe number isa code
representing a typed dharacter, then the computer must be told
how the character istobe used. And ifthe number istobe inter-
preted as a computer irstruction, then the computer must be tld
thet, too.

To el the computer what todo, programmers write long lists
of coded instructions called programs.

Fyour computer goes toa seecificmemory locationand finds
a program instruction there, itwill do whatever the instruction
tells ittodo, and itwill then move onto the next instruction. Hewill
keep doing that, at lightning speed, untdl it finishes running a
program.

There are countless \arieties of computer programs. Your
Commodore s rRom has the Basic language huilt-in, so that you
don need any special software to begin programming imme-
diately. Later inthisbook we will discuss other programming lan-
guages avai lable for the Commodore, aswell as suggest books and
publications that will help you learm how to program.

Computer programs can be written in many languages.
BASIC, an acronym for “Beginners All-purpose Symbolic Instruc-
tion Code,” s the programming language most widely used by
computer omers. Other popular languages available for your
Commodore 64 include COBAL, FORTH and PASCAL.

Interestingly enough, a computer can’tunderstand any of the
languages that programs are usually written in. A computer can
actually only understand a single language—machine language.

Machine language is composed of nothing but numbers.
When a program iswritten in some other language— like BAsIC
or PASCAL—then the program has to be converted into machine
language before the computer can understand it

To convertprograms from these “high-level” languages into
machine languages, programmers use software packages called
interpreters or compilers.
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HITS AND BYTES

IFyou never use your Commodore 64 for anything but run-
ning prepackaged programs, then you Ml probably never need to
leam something as esoteric as binary numbers.

But ifyou ever intend to leam to program, a knowledge of
binary numbers can be pretty helpful. And even ifyou never write
1 program, knowing how binary numbers work will help you
understand many computer-related topics, such as the difference
between 8-bit computers which include the Commodore 64 and
the Apple He, versus 16-bitmachines likethe Apple Lisaand 18m
PC.

Binary numbers, asyou may already know, are numbers con-
sisting of solely ones and zeroes. They are the only kinds of
numbers your computer— or any computer— can understand.

To acomputer, a switch ison or a switch isoff; an electrical
sigal sthereor itisnt That ishow a computer works. That sim-
ple. A cirauit isopen or closad, on or off, charged or rot. Big brain,
huh?

Computer designers sometimes cll this two-state lagic.
Mathematicians sometimes call itBoolean algebra.

In the binary system the digit 1 symbolizes the positive, a aur-

BINARY NUMBERS. OR IT'S EASIER BY TWOS

In our decimal system, number columns are ranked by ten-
fold increases:

The number 100, for instance, means one hundred, no ters,
no ones.

1110 isone thousand, one hundred, one ten and no ones.

In binary numbers, each column to the left indicates a
number twice as large as the number inthe firstcolumn, like
this:

EIGHTS FOURS TWOS ONES
The decimal number 8 would be written as 1000 in birary:

One eight, no fours, no twos, no ones.

The great thing about binary numbers isthat they can be
represented completely by I1'sand 0%, yeses and nos, unitelec-
trical charges and zero charges, or switches opened or closed.
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rent that’s flawing, for instance, or a switch thats on. The digit
0 represents the negative, a current thats not flowing or a switch
that’s off.

Remember, thatsall your computer understands. There isno
number 2 inthe world of computers. The only way to represent
the number 2 inbinary, istotake a one and move itone space t©
the keft, and follow itwith a 0. Like this: 10.

That might look like a ten to you, but toa.computer itisnt
10istwo, 11 isthree, 100 isfour, 101, five and 110 issix in the
binary thinking of a computer.

When ones and zeroes are used to express binary numbers in
thisway, they are called hits.

A group of eight bits iscalled a byte and a group of four bytes
iscalled a nibble (sometimes spelled nybble). And a group of 16
bits is called a word.

Binary numbers look very odd when you firstencounter them,
but afteryou Ve been around them for awhile you begin tonotice
certain pattems.

In the binary system, for example, every number that ends
in zero istwice as large as the previous round number .

In other words, it is the square of the previous round number.

Look:

00000001 =
00000010 =

00010000 = 16
00100000 = 32
00000100 = 01000000 = 64
00001000 = 10000000 = 128
Here are two other numbers that might be worth
remembering.

11111111 = 255
11111111 11111111 = 65,535

The number 255 isnoteworthy because itisthe largest 8-bit
number there . Itiscalled an 8-bitnumber because ithas eight
places inbinary notation. And since eight bitsare known asa byte,
255 isalso the largest number that can be represented as a byte
in the binary system.

The number 65,535 isthe largest 16-bit number- the largest
number that can be called a word in the binary system.

What does all this matter? \\ell, itactually matters a great
Geal.

w0 BN



BITS AND BYTES 33

Remember the Commodore 64% 8-t 6510 microprocessor?
11 isdesigned to handle binary numbers up to 8 places log, but
no loger. ktcan only handle 8 bits of data at one time.

So, it cant perform calaulations on numbers larger than
255— and itcanteven perform calculations with a result greater
than 255!

Obviously, thisplaces some severe limitations on the ability
of the Commodore 64— and other 8-bit computers like it toper-
form calculations on large numbers.

Of course, there are ways toget around these limitations. But
itisnteasy.

To work with numbers larger than 255, an 8-bit computer has
to perform a convoluted goeration. tthas tobreak the number into
K bitchunks, perform each calaulation on a 8-bitnumber, and then
patch all the numbers back together again.

Ifthe result of the calaulation ismore than 8-bits long, things
geteven more complicated. Thats because every memory location
in an 8-bit computer— every cll in itsRAM or ROM— IS also an
8-bit register. So, to store the number inthe computer smemory,
you have tobreak itintotwo ormore numbers and store itintwo
or more memory locations. Then, when you need the number
itopin, you have to patch it together again.

If youle got all thet, you can understand why 16-bit
computers- like the 1BM Pc—can run faster than 8-bit computers.
A 16-bit computer can work with binary numbers up to 16 bits
log, and so can handle numbers up t 65,355 in single chunks.
An 8-bit computer can do that only with numbers up to 255.

Because of theway theirmemory locatiosare laidaut, 16-bit
computers can alsokeep track of much more data at one time than
8-bit computers.

Theresa lotmore that could be said about 16-bit computers.
But since the Commodore 64 is an 8-bit computer, theres no
reason to discuss 16-bit computers any more right now.

PEEKS and POKES are two terms commonly used in the
literature about the Commodore 64. PEEKS and POKES are away
that you can program your 64 to play music or display graphics.

Ifyou are not a programmer, you might not have much use
for them at first. But the more you understand your computer—
especially if you read this far and youre interested in pro-
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gramming— the more useful you will find PEEKS and POKES.

Simply put, a poke command places a value into a given
memory location, and a PEEK command retumns the value stored
in that location- letting you see what's there.

What happens when you POKE a number into a particular
location depends entirely upon what the location k. Insome loca-
tions all that will happen is that the number you pokep will be
stored in the location.

In other locatiaos, you might change the color at a specific
poirt on the screen. Or you might make a sound.

Ifyou want to try POKEING, type the folloving message into
your 64 (make sure the screen displays READY):

POKE 53281,10

Nothing happened yet, rigit? Now, hit the retum key.

What probably happened is that the background color of the
screen tumed light red. Itdid that because the locationyou POKED
the number into isthe location that controls the background color
of the screen. And the number 10 represents the color light red.
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fdl you want to do on your 64 is to play games or draw

I pictures, and ifyou never want to save anything you Ve done,

then take your computer out of the box, connect itto a television
set, and you Ml be ready to go.

But chances are that you will want to take advantage of the
many things the powerful 64 can do. Inorder to use the computer
1o its fullest potential, you will want to add accessories— called
peripherals in computerese— to expand the system’s cgebilities.

Peripherals are hardware items that connect to the main com-
puter, giving it added dimensions. You can add all types of
peripherals, from monitors and printers to cassette and disk
drives. Just think of them as you would components for a stereo
system. Some, such as a monitor or a television screen, are as
necessary 1o a computer system as speakers are 1o a stereo

Others, including disk drives, give an added flexbility, the
same way a turmtable or tape deck gives an added dimension 1o
a stereo system.

Obviously there are some peripherals that are more important
than others and there are some that, although not absolutely
necessary, are nice to have.

For exanple, ifyou want tosave information you must have
a cassette or disk drive o store data megnetically.

A cassette- or Commodore s Datasette- is just fire for this
task. However, saving and retrieving information from a cassette
tape istime consuming. A diskdrive, on the ather hand, ismany
times faster than a cassette drive, but disk drives are alsomany
times more expensive than cassette drives. And the diskettes that
go into the drive are more expensive than recording tae.

35
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Ifyou are someone who demands your computer operate as
fastas possible, and you can afford the price, you should probably
get a disk drive. IFyou are patient and can tolerate the waiting
involved with usiing a cassette, then there isprobably no reason—
now, anyway- to spend money on a disk drive.

There are many other types of peripherals that you may or
may not want, depending upon what you plan to do with your
Commodore ©4. These include modems, game aotrollers,
operating systems, added memory and more.

In the next several chapters we will take a look at the
peripherals that are likely t interest you.

YOUR COMPUTER'S SCREEN GEM

The most important peripheral for any computer isa screen
todisplay textand graphics. There are two ways of doing thiswith
your Commodore 64: on a television or on a monitor. Video
monitors are sometimes referred to as cRTs (cathode ray tubes).

The primary differences between the two— besides price-
are that a television set has a tuner and a monitor does rnot, and
that a monitor often can give much higher resolution picture than
a standard TV.

A turer isthe part ofa television set that converts broadcast
signals into video signals. Since amonitor ismade specifically to
connect to a computer, it doesnt need to receive broadcast
sigals, and so ithas no need for a turer.

Monitors are made with video inputs designed to accept
straight video sigals. Television sets are made to accept radio
frequency inputs (RF), which receive broadcast signals from
television antennas.

Your Commodore 64 has what is called an rRF modulator,
which alters the signal the computer sends out so that itcan be
interpreted by a television sst. It converts the 64% composite
video signal inMtba TV sigal. Fyou connect your 64 to a televi-
sin, followving the instructions at the beginning of this book, it
will work just fire.

Theres even some good news about how well your 64 will
work with a television sst.

Some early models of the 64 suffered from rRF interference,
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The model 1701 color monitor from Commodore offers clarity and
brilliant picture quality.

which distorted the image on the TV screen. Once this was
discovered, to correct the problem, Commodore added aluminized
cardboard shielding over the circuit board, and a metal plate
underneath it

Tuning in to Monitors

Monitors, because they are specifically designed to operate
wi'th the signals sent from computers, often give better resolution.
That means the image on the monitor issharper, brighter and bet-
ter defined, than itwould be ona TV.

The tuner in a television set is prone t interference, from
local stations as well as from stray signals thatmay be generated
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by your computer. And when the rRF modulator traslates the
composite video output into a broadcast sigel, a littlkesomething
is lost.

Through its audia/video port on the back of the computer, the
64 can put out pure video signals and a video monitor can accom-
modate these signals which iswhy you get a clearer display.
There are two separate outputs called chrominance and

luminance.

If you were to attach a monochrome monitor— one that
displays only one oolor (for example, a black and white televi-
sion)- you would only need the luminance sigel. That signal con-
trols brightness or darkness of the screen.

Monochrome monitors offer excellent resolution of
characters, and ifyou only intend todo word processing and such
on your &4, thiswould be the type of monitor for you.

These monitors come ina variety of wlors, the most common
being green, followed by those featuring amber screens. There
are counttries inEurope that only permit amber monitors inoffice
environments, claiming they cause less eyestrain.

There have been ongoing debates, over the past several years,
about what oolor monitors are best. The only way for you to
decide isto look at the various monitors yourself.

There are many good monochrome monitors around thatwill
connect 1o the 64. They usually range inprice from less than $100
toaround $300. Among the best are those made by Amdek, Tax-
an and NEC. One interesting monochrome monitor iscalled the
Gorilla, from Leading Edge, which isa green-screen model for less
than $100.

If you intend t work with anything besides words and
numbers, itwould be a pity to connect the 64 to a monochrome
screen, because you wouldn’tbe able 1o take advantage of the
computer’ 16-color graphics. Color monitors are considerably
more expensive than monochrome monitors, however, startingat
about $300 and going up from there.

For color output, you must get both the chrominance and
luminance signals from the computer to the monitor.

This isnt quite as simple as itsounds. To connect a color
monitor to the Commodore &4, you must have a special five{pin
cable- adin cable, tobe precise- that plugs into the back of the
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64. The pins on the DIN cable have to be specially configured so
that the chrominance and Iuminance go from your computer to the
right place in the monitor.

Exactly how this cable is configured will depend upon what
kind of monitor you are connecting.

The drawing on page 8 indicates the various connections on
your Commodore 64, including an audio/video output. On page 9,
the photograph shows the back of a Commodore Video Monitor
and how to correctly connect your 64.

Use cautionwhen purchasing a monitor. Not all monitors will
work properly with the 64 without a lot of headaches.

Rather than take chances, make the salesman connect the
monitor you want to the 64 before you buy.

One monitor that connects essily to the 64 isCommodores
own 1701 Video Monitor. Discounted tounder $300 of late, ithas
two different ways itcan be connected to your computer .

A connection on the front of the monitor acoepts the standard
composite video and audio sigals. On the rear of the monitor
a special connection that separates the luminance sigral, produc-
ing stunniing collor separation. To connect the 1701 to the rear of
the 64 you will have t get a special, custom-made cable.

Ifyou don“twant to spend the money for a special monitor,
theresa peripheral that might improve the display on your televi-
sion screen so that it looks almost as good as a monitor.

Called the Video Improvement Device (viD), itplugs into the
video cable autput. The viD seems to markedly improve screen
resolution on many— but not all- televisias. You might write, or
all the manufacturer, Computer Accessories, 1135 Columbus,
Bakersfield, CA., (806) 872-4488, 1o find out how they do with the
type of television you fe using.

A PRINTER PRIMER

Itsacommon practice for new computer buyers to delay the
purchase of a printer. They assume they just dontneed to put
what they have in their computer onto paper.

They quickly find out they e wrong.

IFyou do any word processing— typing letters or reports or
even the novel you e been planning towrite- you i find that the
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urge tobe able to transferwhat you Ve done onto paper isalmost
overwhelming.

And, withmany of the other things you do on a computer, like
financial calculations or record keeping, you will find itessential
to have some kind of copy you can take with you.

There sanother reason tohave a printer. A computer screen
isonly awindow on a larger body of material. For exanple, ifyou
have written an eight-page letter, you can only see a small part
of itat any given time on a computer screen.

So, ifyou want to look at the whole thing at once, you will
have to print the letter out onto paper.

Choosiing the right printer can be pretty confusing. There are
many different models aailable, and there are several things a
buyer should look for.

One isthe quality of the print. Itvarieswidely, so make sure
you see an example of the type from a particular printer before
you buy it

A second matter of interest to the printer buyer should be the
speed atwhich the printer does itsjb. The range goes al theway
from about 10 characters per second towell over 150 characters
per second.

Even 10 characters per second isfaster than a typist could go,
but ittakes forever to print out a 200-page document at that speed.
Ifall you ever plan to do isgenerate single pages, slow printers
are fire. Ifyou plan to generate long documents, you will want
added speed.

Perhaps itistoo obvious to stress, but the general rule isthat
the faster a printer prints and the better the quality of the type,
the more expensive it

There sanother important thing to know about printers- not
al of them will work with your Commodore 4.

In fact, the only printers thatwilll work with the 64 just as they
arewhen they come out of the box are thase made by Commodore
foruse withyour &4. These include the 1525 printer (under $300)
and the 1526 printer (under $400). Both are dot-matrix printers
that produce documents up 80 columns wide (explained below.)

There are two problems associated with hooking-up other
brands of printers to your 64. First the printer has to be able to
understand the messages the 64 sends to it, and second ithas to
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The Commodore 1520 Plotter Printer allowsyou to create bar charts and
graphic illustrations withfour available colors.

have a way of connecting to the Commodore.

A number of companies make interface cards that permit you
to connect other printers to the 64. One very popular one isthe
Card/PrintB by Cardco (approximately $50), but there are others
ranging in price from $50 to $120.

Once you connect the interface card, many- but not all-
printerswill work with your 64. A good rule stotry ithefore you
buy it

Computer printers are general ly categorized by theway they
print. There are several types of printers, including thermal
prirters, dot-matrix printers, daisy wheel printers and printer-
plotters.

Thermal Printers
Thermal printers are generally the least expensive printers
on the market. They donhave type wheels and they don tprint
by impact.
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Gettinggraphic with Atphacom’s model 42, 40-column thermal printer.

Rather, a thermal printer uses heated needles to print letters.
Each letter ismade of a series of dots, and the needles arrange
the dots in the proper configuration, so they look _like letters.

Because of the way they print, thermal printers have to use
special paper that reacts to the heat in the pins. Paper for most
thermal printers comes ina continuous roll.

As the thermal printer prints, the “head”- the part of the
machine that pushes the heated needles agpinst the paper— moves
across the page. Each letter is printed individually.

Most thermal printers have awidth of 40 columns— just like
the standard screen of the Commodore 64. They operate very
quietly, almost noiselessly, because there s little pressure exerted
by the pirs.

You can get a good thermal printer for $150 or less. One of
these isthe Gemini STX-80 which retails forunder $200. Itisan
80-column printer, which means itcan generate full-width pages
(the average typewritten page is60 columns wide).

A less expensive altermative isthe Printelex, which prints in
a 40 column width and ells for under $150. Two other well-
known manufacturers of thermal printers are Axiom and
Alphacom.
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There are some reasons that thermal printers are not as good
as other printers for some purposes. The type qality isntalways
good, the special heat-sensitive paper isexpensive, and firally,
heat-sensitive paper deteriorates. So ifyou need correspondence
quality documents, or ifyou plan to keep documents filed away
for years, a thermal printer is not for you.

However, ifall youwant todo isprintdocuments thatwill be
read and discarded, not saved foryears, and ifyou can Inewith
the appearance of printing on heat-sensitive paper, thermal
printers are the best bargain on the printer market.

Dot-matrix Printers

Dot-matrix printers, like thermal printers, use needles to print
letters made up of small dots. But unlike thermal printers, dot-
matrix primersmake theirmark by strikinga ribbon like a regular
typenriter.

For speed incomputer printing, its hard to beat a good dot-
matrix printer.(Some new printers, called ink-jet printers, are
faster— but they e fantastically expensive.)

What the type looks like from a dot-matrix printer depends
upon how dense the matrix . The more needles per inch, the
blacker and heavier the characters are. The fewer needles, the
lighter and less-formed the characters are.

Most people who use computers quickly become accustomed
to characters formed from dots, and aftera whille they donteven
notice that the letters don t look the same as they would ifthey

Bit-image graphicsfrom an Epson printer.
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were typed on an 1BM Selectric. But people who arentused to
computers sometimes find this style of type aggravating.
However, the printing produced by dot-matrix printers has now
become acceptable for both business and personal
correspondence.

Because of the way they use needles toform dharacters, both
thermal and dot-matrix printers can print pictures. Daisy-wheel
printexs, which use formed letters like those on a typewriter, can-
not printgraphics. This issomething to consider when getting a
printer for your 64 because so much ofwhat you do might ilnolve
graphics.

The single largest manufacturer of dot-matrix printers inthe
world today isEpson, which isa division of the same company that
makes Seiko watches. Epson printers, which vary in print qual-
ity and siz, begin at about $500.

Other wel I-known manufacturers of dot-matrix prirers include
Okidata, Star Micronics, Mannesman Tally and C. Ioh. Star
makes a dot-matrix printer called the Gemini-10 that is exactly
like the Epson printer— but costs much less. Another bargain
printerworth looking for isthe GorillaBanana by Leading Edge.
It can be purchased for under $300.

On the Daisy Wheel

When you hear references to “letter-quality printers,” com-
puter people are usual ly referring to daisy-wheel printers, which
print formed characters by strikinga ribbon with a solid piece of

The elements of a daisy-wheel printer that hold the letters,
are like the strikers on an old typewriter, except that they extend
from a central hub, looking somewhat like the petals of a daisy.

Daisy-wheel printersdo produce beautiful type, but unless you
are ina business that demands sharp print, they aren’tworth the
price.

Good daisy-wheel printers sll forwell over $1,000, and some
cost more than twice that. But recently there has been a trend
toward lower prices, and some adequate daisy-wheel printers now
retail for under $600.

There are inexpensive daisy-wheel printers around, by Smith
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The Qume 130-character daisy
wheel, available in a variety of
type styles, prints letter-perfect
characters.

Corona and Brother, but they are exceedingly slow (less than 20
characters per second).

There are two other types of printers you might encounter:
ink-jet printers and printer plotters. Both are designed for special
pUIpOoSEsS.

Ink-jet printers can spray multicolored images on paper with
tiny jets of irk. Good ones cost many thousands of dollars.

Printer-plotters actually draw pictures on paper with color
pens. Commodore makes a printer plotter, called the 1520 printer
plotter, which can create bar and pie charts and graphic illstra-
tios. Hretails for under $200.

IN COLD STORAGE

To most computer users, some sort of storage device isan ab-
solute esstial . Remember we said inour discussion of your 64
that itcan only remember things in itsram until its tumed of ?
After that, information has to be reloaded.

That iswhy you need amass-storage medium. Mass-storage
mediums are used to store texts, data and programs that you or
someone else has written. This data can then be loaded into your
computersworking memory so you can use it

Look at itthisway. IfFyou were towrite a letter to a friend
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The Commodore 1530 Datassette recorder and player letsyou easily store
and retrieve programs. It plugs directly into the computer console.

on a Commodore 64, itwould be there only while the computer
was on. Once you tumed the computer off, the letter would be
gore.

That would be fire ifyou had a printer and wanted to make
onlly one copy of the letfer. But suppose you wanted to save itin
your computer, keep itfor awhile, and maybe change itlateron
before printing itaut. The only way you could do that would be
with a mass-storage device.

There are two main varieties of mass-storage devices that can
be used with the Commodore 64— cassette drives and disk drives.

A cassette drive is nothing but an ordinary cassette tape
recorder hooked up toa computer. But instead of recording voices
or music, it records data. Cassette machines record data
magnetically, the same way they record music.

A diskdrive does the same thing, but inadifferentway. The
disk looks like a little record. Itsmade out of the same material
as recording tape, but isshaped differently. Because of itsshape,
adisk smuch faster than a cassette tape for storing and retrieving
information.

Because the disk isflat, the heads of the disk drive can move
back and forth across it to find and store information. That s
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many times faster than a cassette recorder can wind a tape across
its electronic head.

In terms of aost, disk hardware ismuch more expensive than
a standard cassette recorder. And for that reason, many people
use cassettes instead of disk drives.

You can’tuse just any cassette recorder— or, for that matter,
Just any disk drive- with the Commodore 64. Once again, the
mass-storage unit must be one that can be connected properly to
the computer— or interfaced with it, to use a computer term.

If you are considering using cassettes with your computer,
Commodore makes a cassette drive called the C2N Datasette that
is specially designed towork with the 64. He<ells for about $75.

Ifyou would rather use another kind of cassette recorder, you
will have to purchase an interface that connects the recorder t
the 64. There are many aailable. One, by Cardco, sellsforabout
$35.

If you decide to buy a tape recorder other than the C2N
Datasette, remember that itmust be a monophonic (one-chamel)
recorder. A stereo tape recorder will not work with your &4.

Once you have connected a cassette recorder toyour 64, you
will have to know how to load and save programs.

To load a program from tape, rewind the tape from the begin-
ning and type the following message, substituting the program
name inthe blank space between the quotations:

(oY JE ———— "

After you press retum, the computer will &l you to press the
play button on the recorder. After the computer tellsyou ithas
located the program you are looking for, depress the Commodore
KEY (thekey bearing the Commodore layp); thiswill start the pro-
gram. (ffyou cannot remember the name of the program, simply
type LoAD and the firstprogram will be loaded into the memory;
continue with the rest of the above instnuctias.)

A DISK DRIVE DISCUSSION

Ifyou plan to connect a disk drive to your Commodore &4, it
isbest to stick with the Commodore 1541 disk drive, which was
specially designed to operate with the 64 machine.

Although itispossible to connect other disk drives to the com-
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puter using an imnterface, the 1541 should be fire for most
puIrposes.

Commodore disk drives are unlike many others on the
market. They are “smart’” drives, with the disk operating system
(DOs) huilt into them. That means the drive can function indepen-
derttly of the computer to perform certain disk maintenance func-
tias.

The 1541 uses standard 5v4 inch floppy diskettes, which are
about the size of a 45-rpm record, and can hold up to 170,000
characters each.

Diskettes are packaged ina protective cardboard sleae. They
remain in that sleeve for life, and should never be removed. The
entire sleeve slips into the disk drive. The sleeves are designed
to protect the disk the same way the plastic casing around a
cassette tape protects the tape.

In the center of each disk sleeve you will see a slot through
which a stripof the disk itselfshows. This isso the disk drive can
contact the disk and read it

DO NOT HANDLE THE DISK ITSELF.

Handle disks only by the protective sleeve, and handle them
carefully. They will not lerate bending, folding, mutilating or
even pressure from a kall point pen. Keep them out of direct
sunlight and away from drooling dogs and nosy children. fyou
do, they will last for months and maybe years.

A disk isalways loaded into a disk drive with the label side
w. On the leftside of the diskyou will see anotch, called the write

Diagram of a Diskette
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The model 1541 external 5%-inch floppy diskette recorder and player of-
fers high-speed and increased capacityfor storing orplaying back programs
and data.

protect notch.  Hfthis notch isnot on the leftside of the diskas you
slip it into the disk drive, the disk s upside down.

Follow the directions in Chapter 1 of this book for irstalling
adisk drive. Once the drive isconnected, you will need to know
how to load and store information.

To load programs from a disk, type the folloving message,
substituting the name of the program you want for the blankspace
between the quotation marks:

[WoY-Yp Ju—— 8"

The number 8 tells your computer to go to device 8, which
is the disk drive. After you hit retum, the disk drive will begin
working and the display will show:

SEARCHING FOR (program name)
LOADING
READY

Type RuN, and the program will be ready to go.

Want to know a trid¢

Pay attention, now, because ifyou use a Commodore disk
drive, what we e going to say now could save you a great deal
of tine.
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When you bought your diskdrive, itcame with a diskette that
had some technical-looking programs on it

You probably ignored them, didntyou?

Well, ifyou load one of those programs, every time you are
about to use your disk drive, you will save yourselfgreat amounts
of tine.

How? Iyou own adiskdrive, you can findouthow rigitnow.

Put that disk, called Dos suPPORT, intoyour disk drive. Then
type this message:

LOAD “*" 8

Next hit the retum key. Then type RUN.

Now, until you tum the drive off again, you can quickly load
and execute programs.

All you have to do to load a program is type / (the symbol
found under the question mark on the keyboard), and then the
name of the program. Ktwill load and execute.

IiFyou want a directory of the disk, type /4.

Do youwant toformat a disk (make itready for the 64 touse)?
With the 64 you cant just use a disk right out of the box, you
know. You have to get itready first by formatting it

Put a blank disk into the drive. IFyou hadntused our little
program (andwhen you don ), you will have todo this to format
adisk
First type

OPEN 15,8,15
Now hit the retum key [R]. Then type:
PRINT#15, “NO:MYDISK,20”

Hit [Rr],
When the disk isdone whirling you will have to initializ it
by typing
PRINT#15, “10”
Hit [R].

To format a disk after loading the program from Dos
SUPPORT, type
>NEW
Thats a little essier, right?
There is one other type of mass storage device, recently
available, that might be of interest to users of the Commodore 64.
Called stringy-flgpies, these are said to be economical alter-
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natives to disk drives. These are, inessence, high-speed cassette
recorders. They are said to be faster than disk drives on some
kinds of functions, slower on others.

There are justa couple on the market at this time. One to look
for is the ESF-20/64 by Exatron. H<ells for under $100.

A MODE OF COMMUNICATION

You donhave to have amodem to enjoy your Commodore
64, but itsure helps.

A modem, which stands for modulator/demodulator is your
computers way of connecting tothe restof theworld. Itsadevice
thatallows your computer to communicate with others computers
over the telephone lires.

Later on in this book, we Ml discuss at length the types of
things you can do with a modem. Suffice itto say, that you can
access a universe of information, information that was never at
your fingertips before.

With amodem as aperipheral you can use your computer to
get the latest news and stock reports, you can research hundreds
of sbjects, and you can communicate with other computer
owners via electronic mail.

Because your Commodore 64 doesntsend out the standard
Ascll character set— the character codes sent out by many other
computers—you must use a special Commodore modem that
translates the messages from your Commodore into the standard
communications codes, or you must buy amodem interface that
handles the job for a non-Commodore modem.

There are two \arieties of modems: acoustic and direct
connect.

An acoustic modem isa rectangular device about the size of
a standard checkbook. On top ithas two rubber-rimmed cups. To
use an acousticmodem, you firstdial the number you are contac-
ting, and then wai't for a high-pitched tone that tellsyou the com-
puter at the other end of the lire iswaiting to talk. You then place
the handset of your telephone into the cups of themodem. When
a “ready” ligit on the modem tums on, your computer is ready
1o start sending and receiving data.

The second form ofmodem iscalled direct connect. Hplugs
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The Commodore 1650 is a 300-baud, direct-conned, automatic modem
featuring auto answer and auto dial.

directly into your computer atone end and into your telephone at
the other. Because direct connect modems reguire no other coupl-
ing, they are both more convenient and more dependable than
acoustic modems. Also, with adirect connect modem there is less
chance of outside interference with data conmunications.

Your Commodore 64 gererally uses a 300-baud modem,
which means itwill conmunicate with another computer at the
rate of about 30 characters per second. You will also need special
“terminal software’™ so your computer can communicate. Many
times, the software issupplied with the modem designed foryour
64.

Commodore manufactures two modems specifically foryour
64. Both plug into the cartridge port of your computer and con-
nect direcdy to a telephone. Both come with ready-to-use
softvare.

The VICmodem selis for under $30. A new auto-answer/auto-
dial modem, which pemits your computer to dial telephone
numbers and so does away with the possibility thatyou will dial
awrong number, <sells for about $120.

Its possible to hook other modems to the Commodore 64, but
theresno reason to consider it Other modems— with the sole ex-
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ception of the HESmodem, i copy of the VICmodem—are more ex-
pensive and are more difficult to connect.

In this case stickingwith the Commodore product isthe best
ica.

ADD-ON ATTRACTIONS

Many peripherals for the Commodore 64 plug into ports and
expand the capebilities of your machine.

Some dof thisequipment ishighly tedmical, and requires some
real computer knowledge tobe very useful. These esotericdevices
include components that can enable you tomodify your 64 so that
itemulates other Commodore machines, or so that iitcan use disk
drives and peripherals designed for Commodore business
machines.

There isa digital-lire input module called the BUSSTER A64
that isa self contained IEEE BUS compatible device. But there are
also many expansion peripherals that might be of interest to a
broad base of Commodore 64 users.

Plug-in expanders such as the Cardboard 5 from Cardco ex-
pand the cgebillities of your cartridge slot. The Cardboard 5 tums
your single cartridge slot intofive slats, which can be switched on
or off. So you can have instant access to five cartridges, without
plugging and unplugging. The Cardboard 5 sells for under $70
Other slot expanders range in price from $70 to $150.

Ifyou feel you need a numeric keypad for your Commodore
64, the kind accountants are accustomed to using, you can get
them, to, for about $90. Or how about a box that alloas you t©
hook your computer up to a stereo set? The Sound Box from
Human Engineered Software, sells for about $15.

Ifyou ever think youllwant to operate your 64 while you e
cruising down the road, a company called Random Access
Marketing may have just the thing foryou. The company isplan-
ning to <ll something called the Powermaster, whichwill letyou
power the Commodore 64 off of your car cigarette lighter.

As you can see there isno end to the variety of peripherals
avai lable for your Commodore. Additionally, there are items like
light pens and graphiics tablets for drawing, and surge suppressors
for protecting sensitive microchips from power surges.
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Connecting a Wico joystick to the 64 consolefor game play control.

With a ligtpen, you can draw a picture on a video screen and
automatically store it in your computer’s memory.

A graphics tablet lets you draw on a “pad,” which then
transmits what youve drawn to the computer’s screen. One
popular one, the Koala pad, isapopular peripheral forApple com-
puters and issoon to be released for the Commodore 64. Itisex-
pected t© sl for under $100.

For you game players there are all sorts of controllers out
there that will help you play better. There are three basic kinds
of game aontrollers: joystids, paddles and traddalls.

Joysticks, modeled after the airplane joysuckS, are the most
popular of the game cotrollers. Any joystick that can be used
wirth Atari computers and video games will also connect toaCom-
modore 64. This gives you a wide variety of very popular
Joystids.

Paddles are hand controllers wirth rotary knobs that can move
onscreen objects only in a straight lire.
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A trackoall is a tabletop game controller with a round ball
sticking out of the top. A track ball can move a cursor or player
in any direction with great accuracy.

Wel I-known manufacturers ofgame aotrollers includeWico,
Kraft, TG Products— and, of course, Atari.

Rocklan’s Un-Roller game controllerfeatures afire button and trackball:
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syou already know, your Commodore 64 isa sophisticated
A computer with the potential t do all types of amazing
things. But before itdoes anything, you have to &l itwhat you
want itto do.

The sstof directions that tellsyour computer to do something
iscalled aprogram. A program isto a computer what a record is
1o a record plays. The record player has the potential to play
Brahms or the Rolling Stones. But itwon “tplay anything uitil you
put a record on the turmtzble.

Your Commodore computer has the potential to play games
or add numbers or make pretty pictures. But again, uttil you load
a program, itwon tdo any of those things.

To make your Commodore 64 say hello, for example, you
would type into the keyboard: PRINT “HELLO” and then hit the
retum key. The computer will immediately display the word
HELLO on its monitor. tdoes that because you told it to. You
wrote a program made up of a single instruction!

OF course, you willl want your 64 to do more than print the
word HELLO on the monitor. Perhaps, for example, you would like
to play a game.

Telling your computer to play a game iscbviously far more
complex than telling itto say kello. Fyou dontknow how topro-
gram, itwould take you weeks, maybe months, tobecome profi-
cient enough towrite a simple game. Hyou e planning on play-
ing complicated games, with lotsof colors and moving dojects, for
example, wtwill probably take you months, ifnot years to figure
out how to write ore.

There was a time, back inthe early days ofhome computers,
when you had no choice but to write programs yourself. For-
tunately, things have changed.

56
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Softwarefor the Commodore 64 is available on disks and cartridges.

Now, instead ofFwriting your own programs, you can purchase
programs designed and written by someone else. In the computer
business, these packaged programs are called software, and there
is software available to make your computer do just about
anything you would ever want itto do.

You can buy programs for your 64 in three forms- as plug-
in cartridges, on cassette tapes or on floppy diskettes.

Cartridges are nice because they don tneed to be loaded. Once
they are plugged into the 64 consolle, they come on, or “boot up,”
as soon as the computer istumed on. But they offer no opportuni-
ty for storage, so you will need a cassette recorder or a disk drive
ifyou plan to save what you do. Programs on cassette tend tobe
less expensive then those on Floppy disks, and the cassette drive
isunquestionably less expensive than the floppy-disk drive. Flop-
pies are faster, but the cost of the disks and drive may tum you
away .

Theres some very good news about software for the 64. No
matter what format you get itin, its readily asilable, there’ lots
of itand, compared towhat’ offered for many other machines,

its cheap.
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Software can tum your 64 into a sophisticated video game
machine, or into a business tool that does accounting and filig,
or intoa high-tech typewriter that helps you produce letter—perfect
documents. With the proper software you can figure out your in-
come taxes, leam to type, balance your checkbook, keep track of
recipes and teach young children how toadd and subtract. And
that’s just a start!

What software you buy will depend only on your desires and
your budget.

A word of advice about buying software. Manufacturers often
promise all sorts of things, and the packaging isdesigned by pro-
fessionals whose sole aim isto entice you, the buyer, imo spend-
ing your money.

To awvoid disappointment, work extensively with any software
you intend 1o purchase before you take ithome. Make certain that
the program does everything you want itto. Ifyou are ina store
that refuses to letyou try the software before you buy it, leae.

Iitwould be impossible in a book this size to review every
single piece of software available for the Commodore &4. Instead,
we will look at categories of software, discuss what to look for,
and suggest some program ineach category that might be of in-
terest to you.

Most software can be divided into four general categories:

1 Entertainment

2. Education

3. Business and Home Management

4. Computer-related software (including programming
languages, telecommunications software, sound and
graphics packages).

On the following pages we will discuss what each of these
categories of software offers, and we will take a close-up look at
some of the programs that are available.

ENTERTAINMENT SOFTWARE

There are lots and lots of reasons to buy a home computer,
but experts say the real reason most peaple buy machines like the
Commodore &4, isto play computer games.

And whatswrong with that? They are infinitelymore dal-
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Arcade titles and original game designsfrom Commodore’s own software
library.

lenging and interesting than most of the board games people were
snapping up less than a generation ago. And, not surprisingly,
many of the same companies that used tomake board games are
now making computer games. Hyou look around, youll fird
plenty of computer game programs manufactured by Parker
Brothers and Mattel .

According to the Yankee Group, a Boston-based market
research and consulting company, games account for more than
half of the software that is purchased by owners of lovpriced
computers (machines that el for $500 or kes). And owners of
more expensive computers seem to like games, two. Entertain-
ment software makes up a full 15 to 20 percent of the prepackaged
programs purchased by owners of personal computers that cost
more than $500.

There are two main types of computer games; games of ac-
tion and games of adventure.

Action games are modeled after arcade video games. There
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Creative Software’s Astroblitz delivers coin-op style entertainment.

is lots of quick motion and often some sort of violent activity. The
first computer action game dates back to 1972, when Nolan
Bushrell, one of the founders of Atari, created agame calledPong,
an electronic Ping-Pong game, inwhich players used rectangular
paddles to bat a little spot of lightaround a television screen. The
players used hand controllerswith littleknobs on tp, and the con-
trollers soon came to be known as paddles, and today thatswhat
theyTe dill called.

Action games progressed quickly from miniature versions of
sport to miniature versions of war, with games like Space Invaders
and Asteroids moving out of the arcades and into the homes. To-
day there are scores of action games for the 64, with themes as
diverse as fighting spaceships and gettinga frog across the strest
alive. Many are very much like the games in the arcades, and
some seem even better. They all share one thing- your reflexes
better be good, or youTllbe in troble.

One arcade favorite that isavailable for the 64 isFrogger by
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Save New York is a challenging video game creation from Creative
Software.

Sierra On-Line. Hyou Te unfamiliar with the game, youe infor
a real tregt. You Ye a fiog, and all you have todo ismove across
the street and a river five times.

Sounds easy, rigt? They all do at first. The problems come
when you realize that the strests are filledwith speeding cars and
trucks and the river iscrowded with croocodiles, snakes, ottersand
diving turtdes.

You get across the street by avoiding the traffic, and you get
across the river by jumping on logs or turtles or the stomachs of
crooodiles. Hthe turtles dive or the crocs snap, though, you die.

Frogger isavailable on many home computers, but few do the
game real justice. The 64, with its colorful graphics and music
cebilities, does. The frogs look froggy, the logs loggy, the
crocodiles deadly.

When you start the game you must firstchoose the four keys
thatwill represent up, down, leftand right. You can use a joystick
instead ifyou have ore.
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Once the program isstarted you will be greeted by the Frog-
ger Theme, Yankee Doodle Dandy and Old MacDonald Had A
Farm. A regular music festival.

There are other sounds— frog hopping and frog jumping and
frog splashing- that go along with the game. By hitting the F7
key, you can freeze the action while you take care of other
business.

Frogger retails for under $35.

Fast Eddie, by Fox Video Games isa popular actiongame in
which the player moves a barrel-shaped fellovup and down lad-
ders. The goal isto collectprizeswhich floatnear the ceilings of
the first four floors of a building. By touching the fire button on
a joystick you can make Fast Eddie jump to catch a prize. After
he oollects nine prizes, Fast Eddie has the opportunity to move
to a new screen and new prizes by capturing a key that appears
above High Top, a character living on the fifth floor.

But itisntas easy as itsounds. The Sneakers, littledancing
semicircleswith eyes, guard the prizes. Ifthey catch Eddie, hes
done for. You start each game with four Fast Eddies. Ifyou lose

Juice! is a new strategy game from Tronix, as is the home version of
Konami’s arcade hit, Pooyan, from DataSoft.
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them dl, you lcse. Fast Eddie has eight leels, and each level has
five screens. All indll, a most trying experience.

Kickman isadapted from the Bal ly/Midway arcade game of
the same name. Inthisgame the player controls a clown who rides
through city streets on a unicycle. In the clownsworld, balloons
fall from the sky. The player gets points by catching the balloons,
whiich stack up on his head. Every so often Mr. Pac-Man, yes,
Pac-Man, drops from the sky and gobbles up the balloons balanc-
ed on the clown’s head.

Catching the balloons is easy- at first. But the longer you
play, the faster the balloons . IFyou miss a balloonyou can kick
itup into the air for another chance to catch it But then the
balloons you are trying to catch pile up ad.. .well, itcould make
you say some things you shouldn’t Kickman comes from Com-
modore and retails for less than $40.

Another fun example of an action game is Choplifter, from
Broderbund Software. This isa war game of sorts that many
believewas based on the Iranian hostage aisis. In Choplifter your
task isto flya helicopter to the rescue of hostages, while fending
off jet fighters and tank fire.

The game features 3-D graphics, and the hostages ook very
human. Habomb hitsthe hostages, or you land your chopper on
them, they die. This game ischallenging, but a little too violent-
ly graphic for young children.

One special game foryounger children is Tooth Invaders, also
from Commodore. In this game an evil little thing called D.K.
spreads plague on your teeth (well, on the teeth on the video
display, anyway) . The player must flossand clean the teeth before
they fall aut, and as each tooth iscleaned, itglows and changes
oolor. When all the teeth are cleaned, a shower of flourice rains
down from the heavens. Dentists and datal-bill payers will love
this one.

There are, aswas mentioned earier, literallyhundreds of ac-
tiongames available for the 64. Hyou have a favorite, check your
local Commodore supplier to see whether itisavailable for the 64
and ifhe carries it You might also check one of the publications
that list software available for the 64. A listof those publications
appears in Chapter 7, “Readouts.”

Adventure games have been experiencing a blossoming
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popularity of late and are now as common, and as well-loed, as
action games.

Adventure games are slower moving than action games and
tend 1o take less of a physical toll on those organs affected by
spurts of adrenalin. They require lessmanual dexterity but agreat
deal more mental agility, and they can offer a quick lesson in
frustration. But the challenge isalways great, and the trilll of suc-
ceeding s indescribably wonderful.

In adventure games, the computer— using text, graphics or
both— leads the player on a quest, usually of grand scale. Insome
adventure games the screen display cosists only of text. The
computer— in simple English- describes scenes and situatios,
and the player, through the keyboard, tellsthe computer tohandle
each situation. Other adventure games illustrate the scenes with
video pictures and the player moves by using the keyboard or a
game controller like a joystick.

One important difference between action games and adven-
ture games is that the latter often takes much longer to play.
Sometimes itcan take hours, and even weeks, to finishan adven-
ture game.

It isamazing what the human mind can comprehend. Some
of the people who write adventure games must spend months just
creating the idea. One has to wonder what great things these
minds could do ifthey applied themselves, say, to medicine or
even automobi le design.

In text adventures, the user becomes inolved ina story. The
computer screenmight read “You are ina house with no windows.
There isa trap door inthe middle of the living room floor.”

What do you do? Open the door, you say? Not until 1 get out
of here!

In these text games you move about, and you encounter &l
manner of strange things, usually while you search for some
treasure. You are frequently attacked, usually lostand sometimes
killed. You are always challenged and occasionally frustrated
beyond your capacity for frustration.

The type of adventure game that utilizes the computers
graphics cgmbilities along with directios, gives you avisual im-
age of your quest, asvell as text, asyou go along. The idea isex-
actly the same as that of the text only games, with an added
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Epyx offers a diverse array ofgame and educational software.
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dimension that some people likeand some people don treally care
100 much about.

Great adventure games abound. Two favorites are Zork (by
Infocom) and The Temple of Apshai (by Epyx).

In both you explore unknown depths inaworld filled with
foreign people and dojects. Zork, however, seems to be set
sometime in the present in a mystical magical kingdom, while
Temple hearkens to the bygone days of dragons and knights.

The idea isto survive dl the pitfalls in these games and to fird
atreasure. There are Tew people around who have ever done that.

It is virtually impossible to explain what goes on during an
adventure game. Fyou e interested, go on down toyour nearest
Commodore dealer and plug one intoa 64. But make sure you Ve
taken care of everything else you planned to do first. You will
probably stay uttil closing time.

EDUCATIONAL SOFTWARE

Educational software isavailable to teach virtually every sub-
Jectfrom typing tomath and then some. And as educators across
the nation have leamed, computers can be powerful teaching
tools. They are patient, specific and don tget bored by repeating
the same task over and over and over agin.

Machines like the &4, with its sound and video cabilities,
can make even the most mundane tasks exciting.

The best educational programs are interactive- the computer
asks the user a question and then waits for an answer. If the
answer iswrong the computer politely offers the user a chance
totry again. Educational programs for children tend to include a
lot of graphiics and, often, sound. Learning can become as much
fun as playing a video game.

Programs for adults have the same potential, although exten-
sive graphiics can slow things down so much that an adult gets
bored. Remember the rule ofbuying software: try itbefore you buy
it Just because a package says itwill teach your childmath or typ-
ing, doesntmean itwill do itvell.

Educational software isavailable for the 64 from many dif-
ferent sources, including the Raymac Software Group of Boulder
Creek, CA; Logos Software of Santa Barbara, CA; and Com-
modore, through its new software division. For very young
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children, there isamagnificient littleprogram called Hey Diddle
Diddle by Spinnaker, a company that says one of itspurposes s
to provide games that teach children to think rather than to

In Hey Diddle Diddle four lines of a nursery rhyme appear,
along with a graphics display that slowly takes form. Next comes
some upbeat music thatwill capture the attertion of anyone from
one to ninety-one. Children can leam to read the rhymes, and
later, tounscramble them and put them intheir proper order. For
an added challenge, you can add a timer. The game is recom-
mended for children from three to ten, and isavailable on disk for
under $30.

Commodore has announced awhole lire of educational soft-
ware, including mathematics dills, English lessons with word
games and poetry, geography, and science. Many of the programs
include short tests. The company has long been inthe educational
market, and there are Commodore computers in many schools
natiornwide. For information on Commodore programs cormtact
your dealer or Commodore.

Learn basicprogramming
skills and computer
techniques with CoCofrom
ISA Software.
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There’s check recording, sorting and balancing: a game for developing
algebra skills and a practical guide to basic programming from
TIMEWORKS.

The Programmers Guild has a series of educational tapes for
the 64. One called Sea Word istypical. Itgives the player scram-
bled words and asks that the words be unscrambled to defeat a
sea serpent. lttums leaming iMo a video game in a very effec-
tive manner .

For adults there are educational programs that will teach
everything from languages to typing- The importance of typing-
for both adults and children- cannot be stressed enough. The
main way that humans and computers interact is through
typewriter keyboards. The faster you type, the faster you and
your computer can communicate.

There are several good typing programs avai lable for the 64.
One, calledMastertype has missiles and spaceships, againmaking
the leaming process Into a video game.

Remember that inthe beginning of this chapter itsaid there
are programs to teach justabout anything? Well, how about a pro-
gram that teaches you to fixyour car. Itsaeritable shop class
on cassette or disk.

The program iscalled Computer Mechanics by Softsync, and
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Softsync brings 64 owners twoprogramsfor maintenance procedures as
well as financial planning and record keeping.

itdeals with such mechanical mysteries as changing ail, rotating
tires and tuning engines.

Ithas amenu screen which includes a section on diagnosing
problems, which leads toa section on repairing the problem after
ithas been idntified.

There is also a section that keeps track of maintenance
schedules for scores of cars, as long as they are American made.
If it saves one trip to the auto mechanic, itpays for itlf.

It is important when purchasing an educational program togo
through the various leels of the process tomake certain that each
teaches effectively. Sometimes, especially for adults although it
isalso true in children, the “game” becomes boring after just a
few tries- and vell before the lesson is learmed.

HOME AND BUSINESS SOFTWARE

Almost anything you can do wirth a pencill and a sheet of paper
can be done better and more quickly with a computer.

Do you keep a lot of recipes? Your 64, with the proper pro-
gram, can help you sort them and find the rigitone irstantly, with
software known as a data base.
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Using the Commodore 64 for home budget management.

Do you need tokeep track of household finances?A software
package called Home Accountant will help you do that better than
you ever did itbefore. And, ifyou want to write letters, term
papers, reports or books, any number of word-processing pro-
grams will make your job essier.

The problem with all software Is picking the program that
best suits your needs. The solution issimple; when you are pur-
chasing home and business software: first define what itisyou
want to do, and then find a program that does it

In computerese, a system that files information is called a
data-base manager.

The kind of information that you used to keep on three-by-
five fikecards isthe kind of information you would keep on a data-
base manager, which Is also known as an electronic filirg
program.

The big difference is that the computer does the filirg and
cross-indexing. Inotherwords, ifyou are keeping a filkeof reciipes,
and you have fiften recipes forapple pie you may alsohave a sort-
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ing problem. Suppose you want just one of the apple pie recipes,
the one of those recipes given to you by your friend Mrs. Smith?
With three-by-five cards, you thumb through until you fird it
With a computer data-base manager, you tll the computer tofird
the apple pie recipe given toyou by Mrs. Smith, and itdoes. It
will also, ifyou like, give you every recipe Mrs. Smith ever gave
you, or every recipe using apples! Pretty amazing.

When you add any item to a data-base manager it is alpha-
betized and stored in precisely the correct spot. Retrieving infor-
mation isusually a matter of tapping a few keys.

There are, of course, many business gpplications for data-base
managers. They are capable of sortingand re-sorting anything—
names, zip codes, addresses— and so are excellent formaking Iists.
All kinds of lists, mailing lists, lists of top salesman, of top pro-
seects, of companies purchasing your product inany givenmonth
or listsof sources of a product. And the listof data-base manager
gpplications goes on and on.

It is important towatch out for some features that might be
missing ina data-base manager. Make sure itwill interface with
your primnter and/or your word processor ifyou are using it for
mai ling listsand form lettars. Make sure you understand its limita-
tios. And, watch itwork. Some data-base managers can be
maddeningly slow.

There are several data-base managers available for the &4.
One good one iscalledFlexfile 2.1. (The 2.1 isthe version of the
program. For reasons not known tomortals, programmers tack
these numbers at the end of their programs all the time. Dont
worry about them.)

IFyou have a disk drive the Flexfile will allow you to store a
thousand 127-character records— an awful lot of apple pie recipes
and a good-sized mailing I, itretails for a little over $100.

Other recommended data-base programs include Mirage Con-
cepts’Database Manager (under $100) and Delphi 5 0racle (under
$150).

You may be able to save money ifall you need isa program
that generates a mailing list and/or mailing laels. There are
perhaps fifteen different mai ling listmanagers available for unHer
$0. Among the ones to consider are Totl. Label 2.6 (theres
that sillynumber at the end again), $24 on disk and $20 on tape;
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M ail Now, by Cardco, under $40 on disk; and Data Equipment
Supplys 64 Mailing List, $30 on tape and $35 on disk.

Home computers have many applications inbusiness, and cer-
tainly one of the most useful programs available for business ap-
plications is the spreadsheet.

An electronic spreadsheet, (as those used on computers are
alled), isatool that takes numbers, incolumns and rows arranged
ina gridlike pattem, and deals with them any way you I itto.
Iitmight add rows one through five, subtract row six, divide the
sum of rows one through fiveby row seven. Itshard forsome peo-
ple t imagine what you would ever do with a spreadsheet, but
those who use them have found them convenient tools.

Spreadsheets are not only good for business. They can, prop-

PractiCalc 64 is a spreadsheet packagefrom Computer Softwarem
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erly designed, be quite helpful at home, especially in setting up
the family budget and keeping track of expenses.

One very nice feature of electronic spreadsheets isthat once
the user enters a formula, the program remembers the formula,
forever, unless, of course, the user changes it So ifone of the
numbers inone of the rows or columns changes, the spreadsheet
recalculates automatical ly everything that involves that number .
That can only be a godsend to bookkeepers and accountants
everywhere.

Because of that single feature, spreadsheets are wonderful
when itcomes to projections. I, for example, you have worked
out a budget at a certain income lewel, and you wonder how the
numbers would change ifyour income went up 20 percent (aswe
all hope), then you simply enter that new figure and the spread-
sheet recalculates all the way through the document.

There are also spreadsheet-type programs that are pre-
programmed for certain duties, like keeping the household budget
or calcullating car costs or analyzing loans. These programs are
nice because they save you thework of entering the formulas. But
they are more limited than a plain spreadsheet because they can-
not be reprogrammed to do other things.

One powerful general spreadsheet program for the 64 isCalc
Result by Handic Software of Sveden, selling for under $150. Calc
Result 1563 columns across by 255 rows down and 32 pages deep.
You create a format— called a template— which can then be ap-
plied to each of the folloving pages.

Calc Result offers both menus and help screens to make the
task of configuring a spreadsheet essier. And, help screens are
available in English, German and French, so you can leam a lit-
te of a foreign language while you Te working.

During use, the program displays a status lire that tellsyou
where your cursor is located, the type of information you are
entering ina specific area (lael or nureric), the actual contents
of that area, the method of calaulationand the memory remaining.

Ifyou e having a problem, pressing key F5 givesyou a help
screen and a menu of gotions. The program comes with a good
manual and tutorial. Itisdistributed by Computer Marketing Ser-
vices, Inc., 300 W. Marlton Pike, Cherry Hill, NJ 08002.

Home Accountant by Continental Software (under $50) keeps
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track of all monthly income and spending, prints balance sheets
and net worth statements, creates graphs, does riracial
forecasting and reconciles bank statements.

The program requires extensive setting up, whiich can take
hours, but once you Ve entered the information you never need
1o do itagain.

Itmakes some unpleasant tasks of everyday life-like balan-
cing the checkbook— awhole lotessier ifnot more pleasant. When
you balance your checkbook the program prints “YOUR
CHECKBOOK RECONCILES ... CONGRATULATIONS,” which makes you
feel good even ifthe balance s in the single digits.
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THE MAGIC TOUCH OF COMMODORE’'S MAGIC DESK

Commodores Magic Desk program isa business-oriented
software package billed by its manufacturer as an answer to
Apples$10,000 Lisa computer system. A plug-in cartridge for
the Commodore 64, the Magic Desk program isdesigned tobe
used with amouse, a track ball or a joystick.

Although the Magic Desk isavailable for less than $100,
itdoes share some features with the higher priced Lisa. Both
systems are designed to be operated using pictures insteads of
words. Computer owners are presented with“menus *showing
common odbjects that you would ordinarily find around the of-
fice. You can then manipulate these dbjects on screen with a
hand ontroller. And, by doing this, you can instruct the
systems to perform specific tasks.

Insert a Magic Desk cartridge into your Commodore 4,
tum the computer on, and what you Ml see isa color picture of
the interior of an office. In the middle of the screen you I find
a desk, and on top of the desk youll see a typewriter, a
calaulator, a firercial ledger, a telephone, and a rotary card fike.
In addition, there’s a fillirg cabinet standing alongside the desk

The opening screen of Commodores multipurpose Magic Desk
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and a digital clock atop it Under the desk theres a waste
basket, and hovering over the desk youll find a picture of a
hand.

Using asimple joystick and a joystick trigger button, you
can pick up a sheet of paper with the hand and then move the
document anywhere on the screen. Carry itto the typewriter,
hit the fire button, and the program will become aword pro-
oessor. Move the paper over the filirg cabinet, press the trig-
ger, and you can save the document on a disk (oryou can load
adocument into the computer smemory from a disk, ifwhat
you want 1o do is retriee a fik).

There are three drawers inthe filingcabinet on the Magic
Desk’s screen. Each drawer can hold up to 10 filkes, and each
filecan hold up t 10 pages. You can give each filkeany titleyou
like. You can look at the names of fikessany time you like, and
you can pull any file out of any stack you happen to be view-
ig. You can move pages that you Ve typed from one fike to
ancther, and you can copy information from one fileto aother.

All of the filesare stored on disks, so you need adiskdrive
10 operate the Magic Desk program. Hyou have a printer, you
can print out information, too.
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Simplified graphically enhanced directions using the Magic Desk .
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When the Magic Desks word processor is running, the
screen display looks just like a piece of white paper in a
typewriter. Across the bottom of the screen theres a realistic-
looking paper gauge with tab stops numbered and marked. And
in the center of the gauge theres a U-shaped indicator that
shows you where the next letter you type will be.

The word processor works like a typewriter, two. As you
type, the “paper” on the screen moves along from right to kft,
just like a real sheet of paper would. And the screen—which
can display only 40 characters per lire on a Commodore
64— works like a window that can be moved around over the
paper you Te typing.

When you e finished typing a document, you can fike it Or,
ifyou like, you can throw itaway. To discard a sheet of paper,
you simply move itdown to the wastebasket under the desk,
hit the trigger button, and the document’ gone.

The program’s realism doesntstop there. The digital clock
on top of the filirg cabinet actual lyworks . Move the onscreen
hand up to the clodk, press the firebutton on your joystick, and
you can set the clock. ewill then start running, and will keep
on keeping time uttil you tum offyour Commodore or stop us-
ing your Magic Desk program.

Typewriter-based operations are aided with visual symbols.
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STATIONS

here’ a universe out there waiting to be tapped, a universe
of information and fun. And it’s only as far away as your
telephore.

By connecting your computer to the telephone- telecom-
puting- you can have access to things you e only dreamed of.

You can tap into data banks that store information as varied
as stock market prices and consumer taste tests. You can send
messages 1o business associates and friends. You can hook into
large mainframe computers and bring their computing power right
into your home. You can “download” (copy) programs from a
main computer toyour computer and be billed later, rather than
having to waste the gas 1o go to your local computer store.

To communicate through the telephone lines a computer re-
quires a device called a modem, which stands for
modulator/demodulator.

A modem takes the data that is sent from a computer inthe
form of electronic signals, and converts itiro audio tones. The
tones go through the telephone lires, and themodem on the other
end hears them and converts them back into electronic signals.
This issimilar to the way your Commodore 64 saves and loads in-
formation on a cassettte recorder, although that isdone at a dif-
ferent speed and over a shorter distance.

The speed ofamodem ismeasured inbaud, which besically
means the bits per second that the modem tranamits. Standard
modems are 300 baud (these transmit about 30 characters per se-
cond) and 1200 baud (120 characters per second). With your Com-
modore &4, you will use a 300-baud modem.

Modems were discussed inChapter 3, “Peripheral Visions.”
But let’s cover some of the ground again.

78
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The model 1600 vicmodem Telephone Interface cartridge allowsyou to
bring telecommunications services such as CompusServe into your home.

There are two kinds of modems for your Commodore 64:
acoustic modems and direct connect modems.

Acoustic modems fitorto the telephone handset. Rubber cups
slick tightly over the earpiece and mouthpiece of the phone, shut-
ting out interference.

Direct connect modems skip the handset and plug directly
into the telephone. They are generally considered better because
there is less chance of interference from room roise.

Commodore sVICmodem and new Automodem are examples
of direct connect modems.
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Even with amodem, a computer isnot ready to communicate
over the telephone lirss.

It must have a special program that gives itparity with the
computer at the other end of the lire. The computers have tobe
speaking the same language, sending data that each can
understand.

In the case of the Commodore 64, the software used for
telecomunications isusually called terminal software, because
ittums the 64 into a remote terminal of a distant computer. The
intelligence of the computer isessentially turmed offand the com-
puter momentarily becomes a monitor attached to the distant
computer .

When this happens, everything you type into your computer
appears both on your screen and on the screen of the computer
withwhich you are coomuniicating. And itworks the other way,
too- anything typed on the other computer’ screen appears on
your screen.

The terminal program makes itpossible for your computer
to talkwith mainframes, IBVs, Ataris and many othe Jcomputers.
It i, ineffect, an interpreter.

Once you hook a computer up toamodem and you load the
proper terminal software (which is supplied witl Commodore
modems), you Ml be astounded atwhat you can do.

At one major metropol itan newspaper, for exanple, several
reporters purchased computers, modems and terminal software.

At about the same time the newspaper librarywent an-line
so that itsbureaus around the state could access information from
the computer terminals in their offices. The newspaper telfwas
already computerized- allwriting and editingwas done on com-
puter terminals.

With theirmodems and home computers, the reporters found
they could access the libraryand send their stories directly into
the newspapers main computer, where editors could edit them
and get them ready for publication.

Now, sewveral of the reporters are researching and writing
stories and sending them into the office without ever leaving their
homes!

There are people who say that what happened at that
newspaper is the direction of the future. Because so many
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businesses are now computerized, and because so many people
are buying computers, itmay be possible formany ofus togo to
work without ever going to the office.

Think of the savings, ingasoline and in time, ifpeople don
need to commute from their homes to their offices.

The potential for telecomputing Is awesome. There are
already many people who are using theirhome computers o shop,
get weather reports and to read the latest reviens.

Futurists say that within just a few years, we may do many
other things- from paying billsto banking 1o reading newspapers
and magazines— all on our home computers. But theresno need
tovait. Telecomputing isa reality right now.

Currently there are two general types of information centers
to which you can hook your computer by telephone: bulletin
boards and data banks (also called information utilities).

BULLETIN BOARDS

Bulletin boards (often abbreviated BBs in computerese) are
information-sharing centers, often operated by users groups and
computer stores. A BBs can have all sorts of information, from
tipson computer use to information on sales at local stores; from
classified ads, 1o general gossip. Each BBs has itsown separate
and distinct persorality, usually quite similar to the personality
of the sysop, the system operator. Many of these systems permit
callers to leave messages, either personalized or gereral.

Bulletin boards are usually free, although there may be a
charge for leaving messages like want ads, and, of course you
have to pay the phone company for the cll. Inaddition, youlifird
that Bes often provides libraries of software, frequently written
by users of the BBs, that can be downloaded free or for a small

charge.
answer/auto-dial modem, which isthen left switched on for cer-
tain hours of the day.

The BBs has a program that allons the computer to com-
municate with callers. Precisely what that communication will be
depends on the type of bulletin board you Ve interfaced with.

BBS are as varied as humanity. There are boards that offer
news on computers; boards for science fiction fans; boards for cs
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Calling All 64'

Many BBs are run by individels, so they often are here today
gone tomorrow. For irmformation on BBs, keep up through Com-
modore magazines (see Chapter 7, “Read Outs™).

Here isa listof Commodore hulletin boards.

Colorado

Front Range Bulletin Board
(33) 223-4305 (Fort Collins)
all day every day

Illinois

Commodore Public Bulletin
Board System

(312) 397-0871 (Chicago)

al day every day

Video King
(312) 674-6502 (Chicago)
all day every day

Indiana

AVC Computer Center
Bulletin Board

(317) 255-5435 (Indiangpolis)

all day every day

Massachusetts

MASSPET Bulletin Board

(617) 824-4878 (Boston)

7 p.m. o9 a.m. M-F, 24 hrs.
on weekends

Missouri

Commodore Communications
(314) 625-4576 (L. Louis)

all day every day

Kansas City PET User Group
Bulletin Board

(816) 257-2502

all day every day

Texas

RPCC

(214) 996-6808
all day every day

Utah

Commodore Utah
Bulletin Board

(80D) 277-3913

(Salt Lake City)

all day every day

Washington
Northwest Commodore

User Group Bulletin Board
(206) 743-6021 (Edmonds)
all day every day

Wisconsin

C.U.S.S.H

(414) 554-9520 (Recine)
all day every day

Wyoming

Southeast Wyoming
Commodore Bulletin Board

(307) 637-6045

all day every day
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loers, asvell as many other fields of interest. There are even X-
rated boards because some like ithot.

DATA BANKS

Data banks are usually operated by corporations, and they are
operated for profit. You are charged for the time you spend
hooked up to the data bank, and you are also charged amember-
ship fee.

For most personal computer services, the signup fee ranges
from approximately $35 10 $100. Connect charges run from about
$5 an hour in the middle of the night, t $25 an hour at more
popular times. Charges can be billed to major credit cards.

When you join a data bank you will be given a telephone
number to cll and a password that will allow you access to the
bank. The password also identifies you so that the computer can
keep track of the time you spend o+line- and send you a hill.

The challenge of data banks isnot finding one, but choosing
one from the many and then figuring out how toget the most of it

There are several excellent data banks, and all will be glad
1o send you brochures that outlire their services and prices. In
many areas, most can be reached by dialing a local telephone
number . Insome rural aress, iEmight be necessary to reach the
data bank through a long-distance network like Tymnet, which
charges from $2 1 $3 an hour, added to the hourly fee of the data
bank.

The most popular ones include The Source, CompuServe and
Delphii, but dontoverlook BRS/After Dark and the Knowledge
Index ifyou plan to do serious research. For business and finan-
cial information, the Dow Jones News/Retrieval Service is tos.
And ifyou want to do some shopping by computer, get intouch
with Comp-U-Store in Stamford, Connecticut.

Comp-U-Store offers data bases of items for sale from a vari-
ety of sources. Subscribers can search the data bases for specific
items, compare prices and order what they choose by computer.
Billing isdone through a major credit card.

This illustrates a major advantage of telecomputing. By us-
ing your computer, you can pick your way through enormous
quantities of information, choosing only that information which
interests you.
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For example, ifyou want to read everything written on the
United Press Intermational wire about a certain foottall team, you
could tell the computer to search only for those stories, skipping
over the thousands of other stories the wire carried.

But vait, theresmore. There sa special treat forCommodore
users who telecomunicate.

CompuServe, one of the big data banks, has a special bulletin
board just for users of Commodore machines. To access the
board, you must first join CompuServe. You must also, as men-
tioned earlier, have amodem and a terminal program. Once you
have those things, getting into the Commodore BBs Iseasy. Call
CompuServe. If you dont know the local number, all
1-800-848-8199 for information.

After you Ve joined CompuServe, this iswhat you do. When
you reach CompuServe, the computer will answer with a high-
pitched tore. Hyou are using a Vicmodem, you must unplug the
coiled telephone cord from the handset and plug itinto the back
of the modem. This isnot necessary with an Automodem.

Make sure your modem issetto “00 ” for originate, which
means you dialed the all.

Type a “Control-C” by holding down the cTRL key and tap-
ping the c. The CompuServe computer will request your user ID
and password.

Again, if you are using a VICmodem, the ID and password are
part of the VICmodem package, which comes with a free hour of
time on CompusServe.

If the connection has been made properly, the CompuServe
main menu will appear on your screen. This gives you several op-
tians, each of which leads to another menu.

Choose the “Personal Computing” option from the main
menu, and follov the instructions to get the Commodore sIG
bulletin board.

There isatrick thatwill make thisall quicker ifyou want to
go directly to the Commodore board. Instead of fooling around
with the menus, type cocem1 afteryou sign onto CompuServe.
This will take you directly to the board.

Once you e reached the Commodore board, youllbe greeted
by another menu, which will give you all sorts of doices. You
select one from the menu, which will give you an introduction.
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You will find that the Commodore BBs has a special section
for users of the 64, which you would be wise to check. Take your
time when you begin. Theres an awful lot to leam.

The more you use CompuServe or any other data bank, the
more adept you will become at moving around within the struc-
ture. Ittakes time at first, and at the $5 an hour itoosts t hook
into CompuServe, time isof the essence.

But you will have 1o accept that only experience will aid you
inyour quest for information. The more you use any data bank,
the less time itwill take you to gain the information you are after
and the less itwill aost. Again, you must pay the phone company s
charges, tm.

Note: All the costs mentioned here are “as ofpress time”for this
book and could be different. Use them only as a guide.

Here isa listof popular Data Banks:

COMPUSERVE
5000 Arlington Center Boulevard
P.0. Box 20212
Columbus, Ohio 43220
(614) 457-8650

The initial, one-time connect fee to CompuServe costs $19.95
and connect time ranges from $5 an hour inthe evenings 0 $22.50
during the prime business hours.

CompuServe is a full-service information utility, offering
home services such as electronic mail, bulletinboards and special
interest groups. As we already mentioned, there is a special
bulletin board for Commodore users and for users of the Com-
modore 64.

A very popular feature of CompuServe isthe CitizensBand
simulator, which alloas users to treat their computers like elec-
tronic radios and talk to whomever ison the air.

CompuServe also offers a software exchange.

DELPHI
General Videotex Corp.
377 Putnam Ave.
Cambridge, MA 02139
(617) 491-3393
A subscription, that is the one-time hook-up fee, to Delphi
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costs $49.95, which includes one free hour of connect time. On-
lire charges range from $5 an hour at night 1t $20 an hour dur-
ing prime business hours.

Delphi, anew databank, offers a large research library with
a 20,000-entry encyclopedia, an advice service on awide range
of topics and the ability to run subscriber plls. Delphi also offers
electronic banking and isone of the first data banks to do o.

BRS/AFTER DARK
BRS
1200 Route Seven
Latham, NY 12110
(518) 783-1161

The nitial fee 1s$50 for BRS/After Dark, and connect charges
range from $6 t $20 an hour. There isaminimum charge of $12
per month.

BRS offers extensive data bases on education, the social
sciences and humanities, energy and environment, medicine and
business. There is an on-line encyclopedia with sophisticated
searching caebilities.

KNOWLEDGE INDEX
Dialog Information Services
3460 Hillview Avenue
Palo Alto, CA 94304
(800) 528-6050

There isa one-time membership fee of $77, plus $24 per hour
a+-line charges on the Knowledge Index. The service isavailable
from 6 p.m. to5a.m., Monday through Thursday; from6 p.m. to
midnight on Friday; from 8 a.m. to midnight on Saturday; and
from 3 p.m. 0 5 a.m. on Sunday.

Dialog isone of the largestdata banks inthe country and the
Knowledge Index is their offering for small computers. It s
bibliographic, searching through hundreds of magazines,
newspapers, joumals and book entries. Users can order hard
copies from the service. Data bases include agriculture, Books In
Print, computers, software, Standard & Poor%, education,
engineering, government publications, Magazine Index, medicine,

pharmacology, newspapers and psychology.
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THE SOURCE
Source Telecomputing Corporation
A subsidiary of the Reader s Digest Association
1616 Anderson Road
McLean, YA 22102
(B0) 336-3366
(703) 734-7500 inVirginia

Itoosts $100 to join The Source, and connect charges range
from $5.75 frommidnight to 7 a.m., 10 $20.75 for prime time dur-
ing the week. There isa $10 minimum monthly charge, and a
guarterly fee for each connection.

The Source has a mind-boggling listirg of services, and itis
extremely popular. A partial listirg from a recent brochure in-
cludes: astrology, barter-trade network, business and finance,
restaurant reviews, Comp-U-Store, firancial market reports,
management services, media general stock amalysis, movie
reviens, and on, and on, and on, and on.



6 GROUP
ENCOUNTERS

id you know that there are places where you can get

literally hundreds of useful programs, free? These are the
same places you can get advice about operating your Commodore
64, information about accessories for your computer, and ideas
of differentways touse your 64. And, you can make new friends
while you e doing it

The place where all this- and much more— happens sat a
meeting of a computer users’group. Itsa club of sorts, where a
oollection of people, who use computers, gather and meet. In
many cases, but not dl, the club members all use the same com-
puter, such as the Commodore 64. In some groups, users of any
computer are welcome, and hobbyists share ideas and informa-
tion about many different brands of machines.

Users groups began back in the mid-1970s, when there
weren tdl that many computer users around. The members were
united by a gereral interest in computers. In those days, when
computers were far rarer and less faniliar, users’groups were
often the only place habbyists could go for information and advice.

Today, of course, there are many books on computers as vell
as numerous computer stores with knowledgeable and helpful
salespeple.

But they still dont take the place of users’groups.

Users’groups do more than offer a place for people of like
mind 1o get together and discuss their machines.

Many maintain libraries of free software inthe public domain,
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organize flea-market sales of equipment, and have telephone
numbers users can call ifthey need help.

The primary purpose of users’groups, however, remains to
share information, person to person, about computers.

Many groups hold their meetings informally, but many more
are highly organized. Some have regular lectures and demonstra-
tias, some produce monthly newsletters packed with informa-
tin. There are usually tips from users, aswell as advertisements
(paid and clessified).

Often, computer companies will rely on users’group news-
letters to convey information- like hardware updates or new soft-
ware releases- to people who use their computers.

Some users’groups pool their resources and make bulk pur-
chases of hardware, software and peripherals, often saving their
members hundreds of dollars a year. And many users’groups go
a+-linewith electronicbulletinboards, givingusers instant access
1o other people who use similar computers.

How do you find a users’group?

Well, you can startright here. On the folloving pages we have
listed as many Commodore users’groups as we could fird.

There are users”groups being formed every week, so ifyou
dontfind one inyour area, check with your local computer stores
1o see whether one exists.

If not, why not start a users’group yourself?

A good place to begin would be at your local Commodore
retailer. They probably know other people who use the 64 and
who would be interested in getting together.

Contacting several of the established users’groups listed on
the folloving pages salsoa good way of finding out how they got
started, and how they survive.

Many will be glad to share information with you and give you
a helping hand getting organized.

Alabama Alaska

Huntsville PET Users’Club COMPOOH-T

9002 Berclair Rd. do Box 118

Huntsville, AL 35802 Old Harbor, AK 99643

Meets every second Thursday. (907) 286-2213
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Arizona

Cataline Commodore
Computer Club

2012 Avenida Guillermo

Tucson, AZ 85710

Meets first Tuesday of every
month at the Metro
Computer Store

ACUG

c/oHome Computer Service

2028 W. Camelback Road

Phoenix, AZ 85015

(602) 249-1186

Meets firstWednesday of
each month.

Arizona VIC 20/64
Users’Club

232 W. Ninth Place North

Mesa, AZ 85201

Arkansas

Commodore/PET UsersTlub
Conway Middle School

Davis Street

Conway, AR 72032

Booneville 64 Club

¢/0A_R. Hederich

Booneville Elementary School
401 W. 5th Strest

Booneville, AR 72927

California

Commodore Users”Club
1041 Foxenwoods Drive
Santa Maria, CA 93455
(80B) 937-4106

SPHINX

7615 Leviston Ave.
El Carito, CA 94530
(415) 527-9286

San Diego PUG
¢/o D. Costarakis
3562 Union Street
San Diego, CA
(714) 235-7626

Jurupa Wizards
4526 Kingsbury PI.
Riverside, CA 92503

The Commodore Connection
2301 Mission Strest

Santa Cruz, CA 95060

(408) 425-8054

San Fernando Valley
Commodore Users’Group

21208 Nashville

Chatsworth, CA 91311

(213) 709-4736

Meets second Wednesday of
every month

VACUUM

277 E. 10th Ave.

Chico, CA 95926

(916) 891-8085

Meets second Monday of
every month

South Bay Commodore
Users”Group

1402 W. 218th Street

Torrance, CA 90501



Slo VIC-20/64
Computer Club
1766 Ninth Strest

Los Osos, CA

The Diamond Bar R.O.P.
Users’Club

/o Rincom School

2800 Hollingworth

West Covina, CA 91792

(213) 965-1696

Commodore Interest Assoc,
¢/o Computer Data

14660 La Paz Drive
Victorville, CA 92392

Humboldt Commodore
Group

P.0. Box 570

Areata, CA 95521

Napa Valley Commodore
Computer Club

¢/o Liberty Computerware

2680 Jefferson Street

Napa, CA 94558

(707) 252-6281

S.D. East County C-64
Users”Group

6353 Lake Apopka Place

San Diego, CA 92119

(619) 698-7814

Colorado

VICKIMPET Users”Group
Four Waring Lane
Greenwood Village
Littleton, CO 80121
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Colorado Commodore
Computer Club

2187 S. Golden Court

Denver, CO 80227

Meets the second
Wednesday of each month

Connecticut

Commodore Users’Club
Wethersfield High School
411 Wolcott Hill Road
Wethersfield, CT 06109

New London County
Commodore Club

Dolittle Road

Preston, CT 06360

Florida

Jacksorwville Area

PET Society
401 Monument Road #177
Jacksonville, FL 32211

PETS and Friends
129 NE 44th Street
Miami, FL 33137

Bay Commodore Users’
Group

¢/o Gulf Coast Computer
Exchange

241 N Tyndall Parkway

P.0. Box 6215

Panama City, FL 32401

(904 785-6441
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64 Users’ Group

108 Anglewood Drive
Brandon, FL 33511
(813) 685-5138

Commodore 64/VIC 20
Users’Group

Martin Marietta
Aerospace Corp.

P.0. Box 5837, MP 142

Orlando, FL 32855

(30B) 352-3252/2266

Gainesville Commodore
Users”Group

Santa Fe Community College

Gainesville, FL 32602

Commodore Computer Club
P.0. Box 21138
St. Petersburg, FL 33742

Georgia

Bldg, 68 FLETC
Glynco, GA 31524

VIC-tims

P.0. Box 467052
Atlanta, GA 30346
(404) 922-7088

Hawaii

Commodore Users’Group
of Honolulu

¢/0PSH

824 Bannister Street

Honolulu H1

(808) 842-2088

Meets third Friday of
each month

Idaho

GHS Computer Club

¢/o Grangeville High School
910 South D Street
Grangeville, 1D 93549

Commodore Users’
548 E. Center
Pocatello, 1D 83201
(208) 233-0670

Eagle Rock Commodore
Users”Group

900 S. Emerson

Idaho Falls, 1D 83401

Ilinois

VIC 20/64 Users” Support Group
¢/o David R. Tarvin

114 S. Clark Street

Pana, IL 62557

(217) 562-4568

Rockford Area PET Users’Group
1608 Benton Street
Rockford, IL 61107

Commodore Users’Club
1707 E. Main Street
Olney, IL 62450

Chicago Commodore 64
Users”and Exchange Group

P.0. Box 14233

Chicago, IL 60614



The Commodore 64 Users”
Group

4200 Commerce Court,
Suite 100

Lisle, 1L 60532

(312) 369-6525

Oak Lawn Commodore
Users”Group

The Computer Store

11004 S. Cicero Ave.

Oak Lawn, IL 60453

(312) 499-1300

The Kankakee Hackers
RR #1, Box 279

St. Anne, 1L 60964
(815) 933-4407

Indiana

PET/64 Users’

10136 E. 96th Street
Indiangpolis, IN 46256
(317) 842-6353

Northern Indiana
Commodore Enthusiasts

927 S. 26th Street

South Bend, IN 46615

Commodore Users’Group
1020 Michigan Avenue
Logansport, IN 46947
(219) 722-5205

Computer Workshop

VIC 20/64 Club
282 S. 600 W.
Hebron, IN 46341
(219) 988-4535
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The National Science Club of
America

Commodore Users’Division

7704 Taft Street

Marrillville, IN 46410

lowa

Commodore Users”Group
114 Eighth Street
Ames, 1A 50010

Quad City Commodore Club
1721 Grant Street
Bettendorf, 1A 52722

(319) 355-2641

Commodore Users”Group

965 Second Street

Marion, 1A 52302

(319) 377-5506

Meets third Sunday of each
month

Siouxland Commodore Club

2700 Sheridan Strest

Sioux City, 1A 51104

(712) 258-7903

Meets firstand third Monday
of each month

Commodore Computer Users’
Group of lowa

Box 3140

Des Moines, 1A 50316

(515) 263-0963 or 287-1378
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Kansas

Wichita Area PET Users’
Group

2231 Bullinger

Wichita, KS 67204

(316) 838-0518

Kansas Commodore
Computer Club

101 S. Burch

Olathe, KS 66061

Commodore Users’Group
6050 S. 183 Street W.
Viola, KS 67149

Kentucky

VIC Connection
1010 S. Elm
Henderson, KY 42420

Louisiana

Franklin Parish Computer
Club

#3 Fair Ave.

Winnisboro, LA 71295

NOVA
917 Gordon Strest

New Orleans, LA 70117
(B04) 948-7643

Maryland

Association of Personal
Computer Users

5014 Rodman Road

Bethesda, MD 20016

House of Commodore
8835 Satyr Hill Road
Baltimore, MD 21234

VIC and 64 Users’Group
The Boyds Connection
21000 Clarksburg Road
Boyds, MD 20841

Rockville VIC/64 Users’
Group

13013 Evanstown Road

Rockville, MD 20853

(301) 946-1564

The Compucats’Commodore
Computer Club

680 W. Bel Air Ave.

Aberdeen, MD 21001

(30D) 272-0472

M assachusetts

Commodore Users”Club
Stoughton High School
Stoughton, M A 02072

Masspet Commodore Users’
Group

P.0. Box 307

East Taunton, M A 02718

Raytheon Commodore Users
Group

Raytheon Co.

Hartwell Road, GRA-6

Bedford, M A 01730



Commodore 64 Users’Group

of the Berkshires
184 Highland Ave.
Pittsfield, M A 01201

Michigan

Commodore Users™lub
32303 Columbus Drive
Warren, M1 48093

Commodore Users’Group
¢/o Fami ly Computing
3947 West 12 Mile Road
Berkley, M1 48072

West Michigan VIC 20-64
Users

1311 Portland NE

Grand Rapids, M1 49505

(616) 459-7578

Commodore Users’Group

¢/o Eaton Rapids Medical
Clinic

101 Spicerville Highway

Eaton Rapids, M1 48827

Commodore Computer Club

4106 Eastman Road
Midland, M1 48640
(517) 835-5130

VIC/64 PET Users™Group
8439 Arlis Road
Union Lake, M1 48085
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Minnesota

Twin Crties Commodore
Computer Club

6623 lves Lane

Maple Grove, MN 55369

(612) 424-2425

Missouri

KCPUG

5214 Blue Ridge Bhwd.
Kansas City, MO 64133
(816) 356-2382

Mid-Missouri Commodore
Club

1804 Vandiver Drive

Columbia, MO 65201

(314) 474-4511

Montana

Commodore Users™lub
1109 West Broadway
Butte, M T 59701

Nevada

Las Vegas PET Users
Suite 5-315

5130 E. Charleston Blvd.
Las Vegas, NV 89122

New Jersey

Amateur Computer Group
18 Alpine Drive
Wayne, NJ 07470
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South Jersey Commodore
Computer UsersTlub

46B Monroe Park

Maple Shade, NJ 08052

(609) 667-9758

Parsippany Computer Group
51 Femcliff Road
Morris Plairns, NJ 07950

New Hampshire

Northern New England
Computer Society

P.0. Box 69

Berlin, NH 03570

New Mexico

Commodore Users’Group
6212 Karlson NE
Albuquerque, NH 87113
(505)821-5812

New York

Capital District 64/VIC 20
UsersGroup

363 Hami I'ton Street

Albany, NY 12210

(518) 436-1190

Commodore Masters
25 Croton Avenue
Staten Islad, NY 10301

Rockland County
Commodore UsersGroup

14 Hillsicde Court

Suffem, NY 10901

(914) 354-7439

L &M Computer Club
VIC 20 & 64

4 Clirton Street
Tully, NY 13159
(315) 696-8904

Commodore UsersTGroup
1 Corwin Place
Lake Katrine, NY 12449

VIC 20/Commodore 64
UsersGroup

31 Maple Drive

Lindenhurst, NY 11757

(616) 957-1512

New York Commodore
Users’Group

380 Riverdale Drive, 7Q

New York, NY 10025

(2L,2) 566-6250

Hudson Valley Commodore
Club

One Manor Drive

Woodstock, NY 12498

North Carolina

Amateur Radio PET Users’
Group

P.0. Box 30694

Raleigh, NC 27622

Microcomputer Users’Club
Box 17142 Bethabara Sta.
Winston-Salem, NC 28092



Ohio

Dayton Area PET User
Group

933 Livingston Drive

Xenia, OH 45385

(613) 372-2052

Central Ohio PET Users’
Group

107 S. Westmoor Ave.

Columbus, OH 43204

Chillicothe Commodore
UsersGroup

P.0. Box 211

Chillicothe, OH 45601

Licking County 64 Users’
Group

323 Schuler Street

Newark, OH 43055

(614) 345-1327

Oklahoma

Southwest Oklahoma
Computer Club

P.0. Box 6646

Lawton, 0K 73504

Meets first Sunday of each
month

Tulsa Area Commodore
Users™Group

Tulsa Computer Society

P.0. Box 15238

Tulsa, OK 74112
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Oregon

NW PET Users™Troup
2134 NE 45th Avenue
Portland, OR 97213

Pennsylvania

Penn Conference Computer
Club

c/o Penn Conference of SDA

720 Museum Road

Reading, PA 19611

Glen Schwartz
807 Avon
Philadelphia, PA 19116

Gene Planchak

4820 Anne Lane
Sharpsville, PA 15150
(412) 962-9682

Westmoreland Commodore
UsersTlub

¢/oDJ & Son Electronics

Colonial Plaza

Latrobe, PA 15650

Commodore Users™Club
3021 Ben Venue Drive
Greenburg, PA 15601
(412) 836-2224

G.R.C. Users™Club
300 Whitten Hollow Road
New Kensington, PA 15068
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NADC Commodore Users
Club

248 Oakdale Avenue

Horsham, PA 19044

Rhode Island

Irving B. Silverman, CPA
160 Taunton Avenue
East Providence, Rl 02914

Newport VIC/64 Users Group
655 Hernandez Street
Newport, RI 02840

(401) 849-2684

South Carolina

Beauford Technical College
¢/o Dean of instruction

100 S. Ribaut Road
Beauford, SC 29902

South Dakota

PET User Group
515 South Duff
Mitchell, SD 57301
(605) 996-8277

VIC/64 Users Club
203 E. Sioux Avenue
Pierre, SD 57501
(606) 224-4863

Tennessee

Nashville VIC Users Group
American Computer Store
1004 Eighth Avenue S
Neshville, TN 37203
(615)242-8592

Commodore User Club
Metro Computer Center
1800 Dayton Bhwvd.
Chattanooga, TN 37405

Texas

CHUG (Commodore Houston
Users Group)

8738 Wildforest

Houston, TX 77088

(713) 999-3650

Corpus Christi Commodores
3650 Topeka Street

Corpus Christi, TX 78411
(512) 852-7665

Commodore Users Group
5326 Cameron Road
Austin, TX 78723

(512) 459-1220

64 Users Group
2421 Midnight Circle
Plano, TX 75075

Utah

The Commodore Users Club
742 Taylor Avenue
Ogden, UT 84404

Northern Utah VIC & 64
Users Group

P.0. Box 533

Garland, UT 84312



The Utah Commodore Users
Group

652 W. 700 North
Clearfield, UT 84015

(80D) 776-3950

Virginia

Dale City Commodore Users
Group

P.0. Box 2004

Dale City, VA 22193

(703) 680-2270

Tidewater Commodore
Users Group

4917 Westgrove Road
Virginia Beach, VA 23455

Commonwealth 20/64 Users
Group

1773 Wainwright Drive
Reston, VA 22090

(7B) 471-6325

*Washington

NW PET Users Group
2565 N. Dexter 3203
Seattle, WA 98109

PET Users Group

¢/o Kenneth Tong
1800 Taylor Ave N102
Seattle, WA 98102

Central Washington Com-
modore Users Group

1222 South First Strest
Yakima, WA 98902
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West Virginia

Personal Computer Service
P.0. Box 1301
Charleston, WV 25325

Wisconsin

SEWPUS

¢/o Theodore Polozynski
P.0. Box 21851
Milwaukee, W1 53221

Waukesha Area Commodore
Users Group (WACUG)

256 W. Broadway
Waukesha, W1 53816

(414) 547-9391

Commodore User Group
1130 EIm Grove Street
Elm Grove, W1 53122

Commodore 64 Software Ex-
change Group

P.0. Box 224

Oregon, WI 53575

Puerto Rico

CUG of Puerto Rico
RFD #1 Box 13
San Juan, PR 00907

Canada

Toronto PET Users Group
381 Lawrence Avenue West
Toronto, Ontario, Canada
M5M 1B9

(416)782-9252



/ READOUTS

ecause there are somany users of the Commodore &4, there

isa great deal of information on the machine thats aailable.
This information, however, is primarily in the form of maga-
zines— some dedicated solely to Commodore products, and others
of amore general nature that have frequent articles about the 64
and other Commodore computers.

Books about the 64 gererally deal with programming, and
range frrom books for the beginners to those for the advanced pro-
grammer. Many offer sample programs that can be typed into
your machine and used right away.

BOOKS

101 Programming Tips and Tricksfor the Commodore VIC 20
and Commodore 64 ($8.9%; ArcSoft Publishers, P.0. Box 13,
Woodsboro, MD 21798).

Thiis book offers just the information you would expect— tips
10 make programming on those two Commodore computers
simpler and more fun. The book includes programs listirgs.

The Elementary Commodore 64, by William B. Sanders
($14.%; Datamost Inc., Chatsworth, CA).

A great book for people starting out on the 64 who want to
leam to program. It iswritten insimple English and carries the
user from tuming on their computer for the first time through
some fairly complex programming functions.

The Commodore 64 Programmer’s Reference Guide ($19.95;
Howard W. Sams & Co., Inc., Indiangpolis, IN).

This book s for anybody who intends to do any serious
programming on the 64. This has itdl, from BASIC tomachine
language. Iteven includes a schematic of the 64. Everything is
mapped and explained. But the book ishighly technical and of lit-
te use to beginners.

Using the Commodore 64 in the Home, by Hank Librach and
Bill Behrendt ($10.95 paperback; $16.95 hardcover; Spectrun/
Prentice Hall, Englewood Cliffs, NJ).

100



MAGAZINES 101

Ifyou want toknow the kinds of things a computer can do t
make life essier inthe home, and ifyou like to program, this is
a fire book that offers programs and advice on using your Com-
modore 64 as a home management tool.

Commodore Software Encyclopedia, 3rd edition ($19.9%;
Howard W. Sams and Co, 4300 W. 62nd Street, Indiangolis, IN).

This could be the single most valuable book available for the
64. It listseverything you could imagine and more. The one pro-
blem isthat software isbeing developed so rapidly for the 64, the
book isprobably obsolete the day after itispublished. But ifyou
are wonder ing whether there isa program for your Commodore
64 that will make itdo this or trat, get your hands on a copy of
this book and you willl have a pretty good idea.

MAGAZINES
The Optimizer 64
#1 2929 Commercial Drive
Vancouver, British Colombia
Canada V5N 4C8

This relatively new publication is especially for users of the
Commodore 64. Htistull of listingsand technical articles and the
people involved seem knowledgeable and determined. The Op-
timizer 64 promises to be an important publication for 64 users.

COMPUTE!'S GAZETTE
Compute! Publications, Inc.
505 Edwardia Drive, Greensboro, NC 27409

CcOMPUTE!'S Gazette is secifically directed at users of the
Commodore 64 and the VIC 20. Their standard articles range
from reviens, listings, games, education and home applications
to programming. Each issue includes programs written by 64
users which can be copied and used by readers.

COMPUTE!
Address same as for COMPUTERS GAZETTE

compuUTE! Issimilar in concept to the compPuTE!'S Gazette,
but is directed at a more general audience. The magazine fre-
quently publishes articles relevant to users of the 4.
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MICROCOMPUTING
80 Pine Street
St Petersburg, NH 03458

This s a gereral interest computing magazine that prints
numerous articles specific to the Commodor 64. It is especially
good on peripherals and programming.

COMMODORE, the Microcomputer Magazine
Commodore Business Machines
1200 Wi lson Drive
West Chester, PA

Published bi-monthly by Commodore, this magazine s, of
oourse, dedicated solely to Commodore products. There isagreat
deal of information inevery issue that could be of interest to 64
users, but some of itisvery tednical innature. Departments in-
clude: Commodore news; business, programmer’ tips and a
user’s department.

COMMODORE POWER PLAY
Address same as for coMmmMODORE, the Microcomputer Magazine

Power Play isa less technical magazine, for users of Com-
modore computers, dealing more with the entertainment side of
computing. Regular features include software reviews, program-
ming for beginners, home agplications, telecomputing and new
product reviens. Is ispublished four times a year and includes
program listirgs.

INFO 64
P.0. Box 958
Auburn, WA 98002

Published quarterly, this magazine offers a fairly comprehen-
sive list of software and hardware peripherals available for the
Commodore 64. There are product reviews, price listsand a ven-
dor roundup that lists names and addresses of distrib-
utors/manufacturers of products for the 64. Theresalsoa Kludge
Corner for getting around insice the 64 to make itdo what you
want, and hints on how to get better performance from your
machine.



8 SMALL BYTES

here are people who think that a computer s like an

automobile. K itdoesntwork, pop the hood and figure out
what went wrong.

Well, thats fire ifyou know what you e doing. Which isto
say that’s fire ifyou are trained to repair computers or ifyou are
an electroniics engiineer. But the simple truth isthat most of us are
not technicians or engineers, and so we are not qualified t do
repairs at home.

Ifyou look at the guts of your &4, as we did earlier in this
book, you will find that things don tlook that complex. But before
you start fideting, remember this: IFYOU OPEN THE TOP OF
YOUR MACHINE AND START FIDGETINGWITH THE IN-
NARDS, YOU WILL VOID YOUR WARRANTY . As long as
you know tret, the decision as towhether or not to attempt home
repairs is strictly up to you.

The best advice isthat ifyou have somethingwrong with your
computer, take it to somebody who knows how to fix it. In the
long run you will have far less heartache than ifyou attempt to
patch things yourself.

The basic philosophy behind computer repair is that if
something has stopped working, replace it, and this isbest done
by someone who s properly trained.

The hard part, of course, isnot replacingasingle chip. A cild
could do tret. The difficulty liesin identifyingwhat iswrong while
avoiding electrocution.

There are many ways that you, the computer user, can ensure
that your computer will give you years of trouble-free gperation.
That isbecause microchips tend to either fail early or last for a
long time.

S0, how do you make certain your machine will give you
trauble-free operation, vell, there are a number of ways.
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First, setup your system carefully. Make sure everything is
properly connected.

Next, leave your computer on for at lesst several hours when
you firstget ithome— many technicians recommend leaving the
machine on for seven days straight.

This iscalled “burning in.”” Ifsomething iswrong with your
computer, itwill probably become apparent during this periad,
while the machine is<till under warranty.

Firally, treat your machine well. Computers do not like cer-
tain things, among them moisture, dirt and sudden surges of
electricity.

Moisture issimple enough. Don ttake your computer intothe
bathroom with you. Don t leave iton kitchen counters. And be
careful when you'e drinking a beverage.

That may sound stupid, but technicians report that the most
frequent cause of catastrophic damage toa computer iscaused by
spilled coffee or colla. Keyboards do not tolerate such human error
vell. Hyou must drink while computing, keep the glass a safe
distance from the computer. Hyou dontremember we told you
D.

Protect your machine from dust. Get adust cover, especially
for sensitive disk drives ifyou have them. This goes for software
(tgoss, disks and cartridges) too. Don tleave them where they will
get dirty and abused.

You have to protect your machine from electrical jolts. It is
wise to touch a metal object before touching your machine, t©
release static electricity. Static electricity, harmless toyou, can
be fatal to computer microchips.

Also itiswise, though not essential, to protect the computer
from surges in lire woltage. Power companies do not put out a
steady wltage. Surges, brown-outs and blackouts can all harm
sensitive electronics.

There isno absolute solution to this problem short of a bat-
tery backup, which can cost thousands of dollars, but there are
ways to protect yourself:

e Do not compute during thunderstorms. Thunderstorms fre-
quently result in surges of electricity, and inbladouts. Ifthere
is a thunderstom in the area, wait util itpasses to do your
computing.-



REPAIR TIPS 105

e Turn off your machine ifa blackout occurs unexpectedly.
When power comes back on, there might be a surge that will
damage your cirauitry.

= [fyou can afford it, purchase a surge protector. These arewide-
Iy available for under $50, and itcould be the best investment
you ever made. Surge protectors go between your computer
and thewall autlet. Ifthere isa surge ofhighwltage, they stop
it, either by blowing like a fuse, or by resetting like a cirauit
breaker. There are surge protectors that are only good for one
surge. After thet, they are blown (likea fuse) and cantbe used.
They arentworth the price. Get one that has a changeable fuse
or that can be resst.

And what ifyou tum on your computer one day and itdoesn
work?

First check the dovious. Are all the wires properly connected?
Is the computer plugged ir? Push all connections tight, just to
make sure. Remember, while you are checking all the plugs, leave
your machine off. Turn itback on only afteryou have finished jug-
gling all the wires. I the machine ill doesntwork, cll an
authorized repair service to see what pieces of your set up you
should bring with you when you take your computer in to the
repair shop.

If a program is not executing as it should, reload it
Sometimes, for no apparent reason, programs dontload as they
should.

Ifyou have continued problems with aprogram, donpanic.
More often than not such problems are software, not hardware,
related.

One easy way to tll isto take the program to a friendshouse
or tothe local computer store. Try to run iton a different machine.
If itdoesntwork, the software isbad.

If you determine there iIs something wrong with your
machine, you have only one dice: take ittoan authorized Com-
modore repair fdility. There, a technician will either repair or
replace your machine, or itwill be sent back to Commodore for
repair or replacement.

Because all of the 64 electroniics are on a single board, itis
not uncommon fortechnicians to replace the entiire board. Itisless
labor-intensive and therefore often less expensive.
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f the strange words have scared you offfrom computers, this
section isforyou. Firstofall, you re notalone. The new technology
has brought with it an entirely new language to learn. Butyou can
become more comfortable and knowledgeablejust by taking note o fthe
necessaryfundamental vocabulary and termsyou "1lbe encounteringas
we becomea more computerized society. Below areyour building blocks
toa world o fcomputer literacy.

Access. To read or get information, often frommemory.

Access time. The time between calling for and receiving infor-
mation from storage.

Accumulator. A microprocessor memory register that tem-
porarily stores the results of aritimetical operations.

Acoustic coupler. Letsthe computer send and receive informa—
tionthrough a telephoneshandset. Htfirstconverts signals from
the computer into audible tones.

Add-on. Attaching circuitryor components to increasememory
capacity or improve a systemsperformance insome otherway.
Address. An exact place inacomputer smemory thatstores in-

formation, represented by aname, a label or a number.

Address bus. A communication lire insice a computer along
which thememory locations of data are sant.

Algorithm. A step-by-step procedure required to solve a prob-
lem. The algorithm istranslated into computer language by the
programmer .

Alphanumeric characters. Symbols including alphabet let-
t&rs, numbers, punctuation marks and mathematical symbols.

ApplesoftBASIC. A particulardialectoftheBAS1C program-

ming language.-
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Applications software. Programs designed toperformspecific
tasks, suchasgames, educational programs, payroll programs or
spreadsheets.

Arithmetic/logic unit (ALU). A microprocessor register that
performs arithmetic and logical gperations.

ASCII. AcronymforAmerican Standard Code for Information In-
terchange. Translates 128 keyboard symbols and control instruc-
tios into 7-bitbinary conbinations. Isthemost common encoding
system for English language alphanumerics.

Assembler. A computer program that traslates assembly-
language programs into the binary-coded machine language all
computers use.

Assembly language. A loxlevel, symbolic programming
language easier to use than machine language but notaseasy as
high-level language. Usual ly expressed intwo- or three-lettercom-
binations that are easilymemorized.

Asynchronous transmission. The sendingof informationone
byte at a time, with a start bit and a stop bit surrounding each
character. Sinplicityand religbilitymake thismethod desirable.

Auxiliary storage. Mass storage ofdataon mediaother than the
computersmain memory.

Backup. Copyingasetofdata, suchasa filk, ontoanother storage
medium incase the origiral is lostor damaged.

Bank switching. A method of moving data back and forth be-
tween a computer smemory and an extermal memory bank.

BASIC. An acronym for Beginners All-purpose Symbolic In-
struction Code, a high-level computer language designed for
beginners. Because of itssinplicity, BAS 1 C quicklybecame the
most common microcomputer language.

Batch processing. The collectingof input itemsover time, and
thegroupingand processingofthematonce. An intermal computer
function. There Isno interaction between the operator and the
computer .

Baud. A wnit of information transfer. In microcomputers, the
Baud isdefined as one bitper second.

Baud rate. The rateatwhich information istransferred. For in-
stance, a 300 Baud rate is300 bits per second.

Benchmark program. A programdesigned tobe “typical” so
thatauser can run itthrough differentcomputers tocompare their
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characteristics and cebilities.

Binary. A number systemthatuses onlytwo digits, 0and 1, toex-
press all numeric values. See digital computer.

Bit. The basicunitofcomputer memory. Bit isabinarydigitand
can have a value of either 1 or 0.

Black box. A piece ofequipment viewed only interms of itsin-
put and output, ignoring how itperforms itstasks or what itis
made of.

Block. A group of records treated as a unitbecause of their posi-
tions next to each other inmemory.

Bootstrap. A processwhere built-ininstructionsare used to load
ather programs.

Bubble memory. A solidstatememory capable of storing large
amounts of information inan extremely small area.

Buffer. A temporary storagearea for computer data. A buffer is
oftenused tocompensate for differingspeeds between devices-
forexample, between a computer and a printer.

Bug. A problemthatprevents the computer fromperforming cor-
rectly, or atdll.

Byte. A group ofeightbits (oramemory cell that can store eight
bits) usual ly treated as a unit. Ittakes one byte to store each let-
terof information. For instance, the four-letterword love requires
four bytes of memory.

Calling sequence. Instructions linkinggoing to and from pro-
gram subroutines.

Canned software. One or a series of programs ready to run
wirthout having to be altered. Many of these programs are copy-
protected so changes are extremely difficult to make if not

inpossible.

Carrierwave. A broadcastwave thatcarriesa radioor television
sigal.

Cartridge. A 2x3x3¥4-inchplasticbox thatcortainsR O M software
such as BASIC. Cartridges are commonly used for home video
game player machines.

Cassette drive. A standard tape recorder used tostoreprograms
or data.

Cassette. A standard tape cassette.

Cathode-ray tube (CRT). The picture tube ofa television set
oramonitor. Itsused todisplay computer output.
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Cell. A placeforasingleunitofinformation inmemory, usuallyone
character or byte.

Central processing unit. The heartofthe computer, contain-
ing the cirauits that cotrol the interpretation and execution of
instructions.

Chip. A tinypiece of siliontreated toaccommodate thousands of
electrical cirauits to form an integrated ciraurt.

Clock. A cirauit inacomputer thatproduces precisely timed elec-
tronicsignals toensure proper timing of the gperations of all ather
cirauits.

Code. Any system used to represent symbols (such as
alphanumeric characters) with binary numbers.

Compiler. A programdesigned totranslateahigh-level language
(suchas BASIC or DOS) intomachine language (1’sand 0 S)prior
toexecution ofthe program by the computer . This eliminatesthe
need for translation each time the program isnn.

Computer. An electronic device for juggling information, in
eithernumericorverbal form. A computer can receiveand follov
instructions toperform calaulations or conpi le, selector correlate
data. The primary differences between a computer and a
calaulator are that a computer can manipulate text, display
graphics and make decisions.

Computer-aided instruction (CAI). Using computers inan
educational process.

Concatenation. The connecting of two or more textstrings to
form a single longer string.

Console computer. A desktop computer with its own video
screen.

Control bus. A communication line along which control data
floss.

Control information. Information that controls functions of
devices.

CPU. Central processing unit.

CRT. Cathode-ray tube.

Cursor. The littleflashing square or bar on a video monitor that
indicates where the next characterwill be displayed.

Cursor tracking. The manipulationofa cursor on a screenus-
ing a stylus and graphics teblet.

Cycle time. The timeneeded by amicroprocessor tocompletea
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certain function ina program.

Daisy wheel. A print element used in some printers that
resembles awheel with “spokes’ having a letteron theend ofeach
one.

Data. Any and all items of information- numbers, leters, sym-
bols, facts, statements— whiich canbe processed or generated by
computer .

Data base. An ettirecllectionofdata inacomputer systemthat
can be accessed at one time.

Data bus. A communication lire that transports program data.

Debugger program. A programthathelpsauser locateand cor-
rect programming errors. The debugger stops an execution at
points preselected by the user (break points). Thismakes inspec-
tion for errors more efficiatt, as the program can be tested a
portion ata time.

Decoder. A program that translates coded sigals.

Degausser (bulk eraser). A device used to demagnetize a
magnetic tae.

Demodulator. A device thatseparatesaT V signal from ftscar-
rierwave sothata TV picture canbe produced. Demodulatorsare
used InTV sats, but are not needed incomputer monitors, since
monitors don treceive broadcast signals.

Digital. A number systemthatuses0and 1 torepresentvariables
involved in calaulation. This means that information can be
represented by a series ofbits.

Digital computer. A computer that uses a series of electronic
offsand ons to represent information. These offsand onsare con-
verted to (or from) binary numbers. Microcomputers are digital
computers.

Directory. Informationon afloppy disk that tells the computer
where on the diskaprogram is located. Directoriesalsogive the
user easy reference to fiks. The command pir will display the
directory on the disk inthe main disk drive.

Disk. A flat rotating circular sheet thats used to store bits of
information.

Diskette. A flexible disk made of a plastic-like magnetizable
material thatseither 5/4 or 8 inches indiameter (about the sizeof

a45RPM record).
Disk drive. An electrarechanical device that stores information
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on or recalls information from a disk.

Disk operating system (DOS). An operatingsystemthatmust
be presentwhen disk storage isused. The functionsofaDOS in-
clude keeping track of files, control ling space allocation, and sav-
ingand retrieving filkes.

Documentation. All oftheavailable informationaboutapartic-
ular computer, computer program or setof programs. Itshould
include operating instructions, troubleshooting warmings, and
laeling. The termusual ly refersto the printed form of this infor-
mation inbooks or panphlets.

Dot-matrix printer. A printerthat forms symbols by the use of
dots inapattem. Letters are ofpoorer qual ity than those of letter
qualityprintersbut are typed faster, and theunit islessexpensive.

Double-density disk. A diskthatcan storetwiceasmuch infor-
mation as an ordinary (single-density) disk because of increased
storage density.

Double-sided floppy disk. A floppydiskwithtwo usablesides
1o increase storage capecity.

Driver. Instructions cotrolling peripherals and theiir connections
withthe CPU (central processing unit).

Dual disk drive. A floppy disk system using two drive
mechanisms and recording heads, which yieldssuch advantages
as increased storage capecity.

Dumb terminal. A monitor-and-keyboard module that looks
much likeamicrocomputer, but can be operated onlywhen con-
nected toamainframe computer, since itcannotperformcomputer
functions by itelf. Dumb terminals are most commonly used to
retrieveand receive information stored ina database that isoften
located at a different location.

Editor program. A standard program (inROM or extermal
storage) that letsusers enter corrections, insertor delete informa-
tim, asvell asmove text, while inputting prograns.

Electronic mail. Personal or business messages generated on
a computer and transmitted viaphone linesto another computer
at a different location.

Electrostatic printer. A printer inwhich dry ink ismelted on-
1o an electrostatic charge placed on paper to form characters.

Embedded command. Text characters thatdo not appear on
the screen or printout, but instead instructa computer toperform
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some task. Embedded commands areused inword processingand
other goplications. For example, the instructionmay be tobegin
anew page-

External memory. Mass storage.

Field. One ormore characters treated as a data wnit.

Field gap. A space used at the end of a fileto indicate tbacom-
puter systemwhere the fileends.

Firmware. Unalterable, permanent programs or data stored in
ROM.

Fixed-head disk system. A disksystem thatuses one head for
each trackof informationon adisk. The positionsofthe heads are
therefore fxed.

Floating-pointrepresentation. A systemused fortranslating
decimal numbers intobinary numbers so they can be processed by
acomputer .

Floppy disk. A flexibleplasticdisk coated withmagnetic record-
ing material on which computer datamay be stored; a diskette.
Flowchart. A programming aid that illustrates problem-solving
procedures (algorithms) step by step. Standard floacharts use
geometrical shapes suchas rectangles (foroperations) ordiamonds
(fortesting conditions),, alongwith arrows to illustrate procedures

Clearly.

Formatting. Preparingadisktoaccept informationorpreparing
text for printout. Includes puttingdown data tracks on a disk; or
settingmargins, lireand character spacing, and page length for
printing.

Full duplex. Intelecomunications, a two-way transmission
mode.

Glitch. An undesirable variation in an electrical flow that can
cause errors inaprogram or other failures inacomputer system.
Graphics. The adilityofacomputer toshow pictures, liredraw-

ings, and special characters on a video monitor or printer.

Graphics tablet. An electronicwriting teblet used to convert
shapes and drawings into the digital form needed for computer
storage. As a special stylus ismoved across the tablet (o trace
drawings, for example), the shape shows up on a display screen
and isentered into the system.

Green phosphor. The chemical givingthe characters theirgreen
color on the background of video monitors.
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Half duplex. In telecommunications, a one-way transmission
mode.

Handshaking. A briefinterruption inaprogramsexecutionso
that a computer can perform some other task.

Hard copy. A copy of the computer output printed on paper.

Hard disk. A rotatingmass-storage device thatuses a rigiddisk
made ofahard plastic-likematerial . lthasmany times the storage
capacity of a floppy disk.

Hardware. All ofthevarious physical components ofacomputer
system: the computer itslf, the printer, the monitor, etc.

Head. A device tomagnetical ly read records or erase dataon a
disk, a tape or other magnetic medium.

Heuristic. A trial-and-ernror method of solving a problem.

High-level language. A computer language that uses simple
Englishwords torepresernt computer commands . For instance, the
command RuUN INBAS I C tellsthe computer to run aprogram.

High resolution. The extentof detail offered inthe graphics of
a printer or video display.

Horizontal scrolling. Moving text or data horizontally on a
display screen somore of itcan be seen than what fitswithinthe
screenswidth atany one time.

Idle time. An interval duringwhich some or all ofa system isnt
being used.

Impact printer. A printerwhere ink isput ontopaper by aham-
mer mechanism.

Input. To transferdata from the keyboard, adiskette oracassette
tORAM.

Input/output (1/O). The process of entering data into a com-
puter or taking itout.

Interface. Where two systems meet and act upon each other.

Interpreter. A program that translates high-level language in-
structions intomachine readable formwhi le executing the high-
lewel program.

Iteration. The repetition ofa part of a program.

Keyboard. An input device, normal ly comprised of a standard
typenriter-style set of keys and various special keys.

Keypad. An input device, usually consisting of keys for the
numbers 0-9 and a period.

Key stations. The number of input terminals inamultiple-user

systenm.
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Keyword. Ina computer language, a word that has a specific
meaning and therefore cannot be used as a variable name.

Kilo. A prefixmeaning 1000. s abbreviated K, and for com-
puters isoverwhelmingly used as a handy approximation of20or
1024.

Kilobyte. 1024 bytes. Thus 4K ofmemory isabout 4000 bytes of
memory . (Itsactually4 x 2100r4096 bytes, but 4K isaconvenient
way tokeep track of it)

Language. When used inreference to computers, thesame thing
as human language. The only difference is that a computer
language allows humans to communicate with a computer.

Laserwriter. A printer inwhich electrostatical lycharged paper
attracts dry ink powder to form images that are baked onto the
paper . This method offersexcel lentqualityand high speed, butat
a high initaal cost.

Letter-quality printer. A printer producing a complete
characterwith each stroke, usingalall, daisywheel orthimbleele-
ment. The same as “lire-quality” printer.

Light pen. A pen-shaped instrument that allows the user t©
“draw” on adisplay screen. The photosersitivity of the pen alloas
various coordinates tobe inputted.

Line feed. A command thatmoves the printoutonto the next lire;
alsocalleda lirebreak.

LOGO. A complete language simple enough for beginners yet
sophisticated enough for advanced programming. Originally
designed toteachprogramming tochildren, itfocuseson drawing
shapes using simple commands.

Loop. The repeatingofasequence of instructions inaprograma
given number of tines.

Low-level language. A computer language at the machine-
language leel (apattem of pure binary coding) or somewhat
higher. A lov-level language isreither simple nor obvious fora
human being toread, understand oruse. (Compare withHigh-level
language.)

Machine-dependent. Capable ofbeingused onlyon aparticular
machine.

Machine language. The lowest leel language. tsapattemof
binary coding that tells the computer what to do.

Magnetic media. Devices thatstoredata inthe formofmagnetic
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impullses; includes disks and tapes.

Mainframe computer. A large, expensive computer general-
lyused for data processing in large corporations, laboratoriesand
government irstallatios. Originally, the term referred tothe ex-
tensive array of large rack and panel cabinets that held the exten-
sive bulk of the early computers.

Main memory. Memory that isimmediately accessible for pro-
grams and data storage; includesROM and RAM.

Mass storage. Large cgpecity, secondary storage systenms, such
as recording tape and magnetic disks. Synonymous withextermal
memory .

Megabyte. One millionbytes.

Memory. The intemal hardware inthe computer that stores in-
formation for further use.

Menu. A listofcommands appearing on the screen, fromwhich
you can choose. One menu sometimes leads toothers. Programs
using menus to present all theirmain commands and operations
are calledmenu-driven programs.

Microcomputer. A fullyoperational small computer thatusesa
microprocessor and itscentral processing unit (CPU).

Microprocessor. A central processingunitcortainedon asingle
chip.

Minicomputer. A small computer based on large-computer
technology.-

Minifloppy disk. A floppy diskabout 5V4” indiameter.

Modem. A modulatingand demodulating device thatenables com-
puters to communicate over telephone lires.

Modulation. The alteringofa signal toal low ittobe broadcast.
For example, aTV signal ismodulated by being combined witha
carrierwave.

Module. A plastic housing holding one or more memory chips
which can be connected toa computer.

Monitor. A television receiver or CRT device used to display
computer output.

Monitor program. A program that controls simple, frequently
performed tasks such as inspecting or changing the contents of
locations inmemory, loading or storing programs, etc.

Monochrome monitor. A video monitor with a single-color
display.
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Mouse. A device thatrollsonwheels and isused tomove acursor
on a screen.

Multiple key rollover protection. A keyboard feature that
stores typed characters temporari lywhen several keys are pressed
almost simultaneously on a keyboard. Then, when a pause s
detected, the characters can be printed. This technique prevents
lossof data.

Multiprocessor. A computer with more than one
microprocessor chip.

Nesting. Using hierarchical leelsofprogramming instructions.
These instructions are usual ly in subroutines.

Network. Computers, peripheralsorteminals thatare intercon-
nected to communicate with each other. One type is a data-
communiications network, which besically supplies informationto
subscribers.

Nonacoustic coupler. Similar inconcept toan acoustic copler,
but connects the computer directly toa telephone lirewithoutus-
ing the telephone headset.

Object program. A program that has been translated into
machine language.

On-line. When a system and its peripherals are directly com-
municating with the central processing unit (CPU).

Operating system. A setofcomputer programs devoted tothe
operationofthe computer itlf, whichmust be present inthe com-
puter before applications programs can be loaded or expected to
work.

Operation code. A command that identifiesa specificoperation
to be carried aut, such as muL (meaning “multiply’).

OS. Operating system.

Output. Information or data transferred from the intermal
memory ofthe computer tosome extermal device, suchasaCRT,
amass-storage device or printer.

Overflow. A number, produced throughan arithmetic goeration,
that istoo large for the computer’ register.

Overlay. A technique used toutilizzprograms thatare too large
forasystemsmemory. One partofthe program isexecuted, and
additional routinesare brought in later, taking the place of the pro-
gram segment that isno longer needed.

Packaged software. Canned software- that is, software pro-
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grams available as conmercial products.

Parallel interface. A connectionoverwhich several bitsmove
at the same time over differentwires.

Parallel processing. An operation that runs two programs
simultaneouslywithmore thanone central processingunit (CPU) .

PASCAL. A powerful high-leel computer language with
modular structure, intended forbusinessand general use. Nam-
ed for French mathematician and philosopher Blaise Pascal
(1623-62).

PC. Personal computer.

Peripheral. Any 1/0 device, for instance, a printer.

PILOT. An easy-to-leam, high-level language designed foruse by
novice computer users. Primarily intended for educational
settings.

Pin feed. The pin apparatus of a printer which guides fan fold
paper by itsholes.

Pixel. The rectangularelementused incombinations toform im-
ages on video display terminal screens. The more pbels, the
sharper the picture.

PLATO. An educational system using computer timesharing,
where students interactwith the computer on an individual lewel.

Plotter. A peripheral that draws and produces output, such as
drawings and blueprints, inpermanent form.

Port. The connection for input/output between interfacingcom-
puters and peripherals.

Printed circuitboard. An insulatingboardwhich containsacir-
auitand has tramsistors, resistors, diodes and other electrical com-
ponents mounted on it

Printer. A device for producing paper copies (hard copy) of the
data output by a computer.

Program. An organized group of instructions that tellsthecom-
puterwhat todo. The programmust be ina language (likeBASIC
or PASCAL) the computer understands.

Program counter. A memory register ina cenmtral processing
unit that stores the sequence ofaprogram’ instructions as they
are executed.

Program developmentcycle. A definite sequence of steps in-
volved inwritinga program.

PROM (Programmable read-only memory). A memory cir-
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auit that can be programmed (nlikeROM) with an inexpensive
programmer . kcannot be changed after being programmed.

Prompt. A message givenby the computer tothe operator to el
him theresan error or something he should do.

Proportional spacing. Compensationby aprinterforthevary-
ingwidths of letters, giving a better overall appearance.

Public domain software. Software with no copyright, allow-
ing for frree copying and exchanging.

Random-access memory (RAM). Read-write memory
available for use in the computer. Through random access the
computer can retrieve or deposit information instantly at any
memory address. RAM isthe computer sworkingmemory area
and itssize (64K or 128K) largely determines the sophisticationof
the programs the computer can handle.

Raster. The horizomtal lineson avideo screenwhich are scanned
and illuninated by the electron beam.

Read. The act of taking data from a storage device, such as a
diskette, and putting itin computer memory.

Read-only memory (ROM). A random-accessmemory device
that has permanently stored information. The contents of this
memory are setduring manufacture.

Refreshing. The constant regenerating of the information that
decays or fades when keft idle, such as the phosphor on a video
screen. The image would fade ifnot for the electronbeam.

Registers. Memory locations inamicroprocessor inwhich infor-
mation isprocessed.

RF modulator (Radio Frequency Modulator). A device
that alloas a computer-output signal to be modified for display
on a television screen.

RGB monitor. An ultra-high-resolutioncolorvideomonitorwith
separate inputs for red, green and blue video sigals. Gives ex-
cellent color graphics but isexpensive and requires a computer
wirth special outputs.

RPG (Report Program Generator). A high-level language
designed for business goplications.

Search and replace. A word-processing program’s ability to
findand replace agiven piece of informationwherever itappears
inthe text.

Sector. Individual portionsofa ciraulartrackon adisk, providing
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easy retrieval of information by locating sectorand tracknumber .
A typical sector contains 128 bytes.

Serial (sequential) access. The searching for data by going
through information in the order it is stored on the disk. The
slowest of all access methods.

Serial interface. A connection over which one bitmoves after
the other over the same wire.

Smartterminal. A peripheral, usually consistingofacombined
video screen and keyboard, thathas itsown microprocessor and
can therefore perform some computer fuctions. lsmain role,
however, isinterfacingwith a computer.

Software. The programs and dataused to control a computer.

Static memory elements. Memory devices that retain their
contents indefinitely (without refreshing) as long as power s
provided.

String. A sequence of letters, numerals and other dharacters.
String length refers to the number of characters a stringcontains.

Structured programming. A method ofprogramming, using
modules, that sinplifies much of the aspects of programming
computers.

Subroutines. A group of instructionswithinaprogram thatare
used several times, whenever needed.

Synchronous transmission. A method of sendingand receiv-
ing information inwhich careful timing isneeded for characters
tobe decoded. This method provides high speed but requiresex-
pensive equipment.

System. All of the various hardware components that make the
computer usable- the computer, theprinter, modem, diskdrive,
etc.

Terminal. A keyboard and CRT combined inone package, for
both input and output. A printer that incorporates a typewriter-
style keyboard isalsoa terminal when used with a computer, or
a teleprinterwhen used or considered by tlf.

Thermal printer. A device that uses heat and heat-sensitive
paper toform daracters. Advantages: low initial aost, ease incom-
biningalphanumerics and graphics. Disadvantages: slow, average
reproduction quality, high cost of paper.

Timesharing. An arrangement where a certral processing
system serves several users over phone lires.
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Touch terminal. Aterminal intowhichtheuserwrites informa-
tion by touching his fingers to a screen, rather than by using a
keyboard.

Turtle graphics. Linedrawingscreated intheL0GO program-
ming language by moving the cursor. The term “turtle” isderived
from the triangular cursor used.

Typewriter interfaces. Devices that allow a computer t
employ a standard electricor electronic typewriter as a printer.

User friendly. Systems designed to be essily learmed and
operated by computer owners.

User group. An organized club or group of people who share
hardware and software information for a particular brand of
computer .

Utility functions. Programs for frequently used goplications,
such as fileto-fileconversion, printing, etc.

Vertical scrolling. Moving text up or down on the display
screen.

VLSI (Very Large Scale Integration). A chip that contains
the equivalent of thousands of semiconductors (five times more
than the 20,000 or so on a large-scale integrated chip, or LSI).

Volatile. Computer memory requiringcurrent to retain informa-
tim, such as random-access memory (RAM). The contents of
RAM disappearwhen the power istumed off.

Wafer. Also “silicon wafer.” A piece of silian on which in-
tegrated circuitsare made. The wafer is later cut into individual
chips.

W ait state. The state amicroprocessor isinwhen itisnotpro-
cessing data, i.e.when ithas idle tine.

Warm start. Returning the computer to its initial condition,
wirthout stopping the power . Data iscleared frommemory when
this isdone.

Winchester disk. A hard diskwithhigher storage capacityand
much shorter access time than a floppy disk.

Word processing. A special feature ofa computer that alloas
you tomanipulate text.

Word processor. A special computer program that helps you
manipulate text. You can write a document, insert or change
words, paragraphs or pages, and then print the document letter-

perfect
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Word size. The basic unitof information. Word size isequal to
a specificnumber of bits, and varies with the system used.

Word wrap. The automatic placement by a word-processing
system ofaword on the next lire ifitdoesn thitwithin one lire.

Write: To store dataon extermal media such as disk or cassette.
The expressionwrite to diskette means that the information stored
inthecomputersmemory issenttothe disette, where itisstored.

Write-protection. A technique used toprevent the accidental
erasure of information by writing over data on a disk or other
storage medium. To write-protecta floppy disk, a user attaches
a special tab to the jacket that covers a notch in the jadet.



HARDWARE VENDORS

Amdek Corp. (Monitors) 2201 Lively Blvd., Elk Grove, IL 60007
Bytewriter (Printer) 125 Northview Rd., Ithaca,NY 14850

C. Itoh (Printers) 5301 Beethoven St., Los Angeles, CA 90066
Comrex (Printers) 3701 Skypark Dr. #120, Torrance, CA 90505
Diablo (Printers) 24500 Industrial Blvd., Hayward, CA 94545
Epson (Printers) 3415 Kashiwa St., Torrance, CA 90505

Hayes (Modems) 5923 Peachtree Industrial Blvd., Norcross, GA
30092

Iron Interface Group (Cables) 3938 Meadowbrook Rd., Minneapolis,
MN 55426

Olivetti Irwin (Printers) 8301 South 180th St., Kent, WA 98031
NEC Printers, Monitors) 1401 Estes Ave., Elk Grove Village, IL
60007

Novatron (Modems) 18664 Oxnard St., Tarzana, CA 91356
Practical Peripherals (Print Buffers) 31245 La Baya Dr., Westlake
Village, CA 91362

Quadram (Monitors) 4357 Park Dr., Norcross, GA 90093

Qume (Printers) 2350 Qume Dr., San Jose, CA 95131
Smith-Corona (Printers) 65 Locust Ave., New Canaan, CT 06840
Transtar (Printers, Plotters) P.O. Box C-96975, Bellevue, WA 98009
USI (Monitors) 71 Park Lane, Brisbane, CA 94005
SOFTWARE VENDORS

Continental Software, 11223 Hindry, Los Angeles, CA 90045
Digital Marketing, 2670 Cherry Lane, Walnut Creek, CA 94596
Infocom, 55 Wheeler St., Cambridge, MA 02138

Innovative Software, 9300 W. 110th St. #380, Overland Park, KS
66210

MicroPro, 33 San Pablo Ave., San Rafael, CA 94903

MicroSoft, 10700 Northrup Way, Bellevue, WA 98004

Oasis Software, 2765 Reynard Way, San Diego, CA 92103
Resource Software, 330 New Brunswick Ave., Fords, NJ 08863
Sierra On-Line, Sierra On-Line Bldg., Coarsegold, CA 93614
Software Arts, 27 Mica Lane, Wellesley, MA 02181

Spinnaker Software, 14 William St., Somerville, MA 02144
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Action games, 59-63
Adventure games, 59, 63-66

BASIC, 14, 15, 30

Binary numbers, 31-34

Books about computers, 100-101
BRS After Dark, 86

Bulletin Boards, (BBS), 81-83

Calc Result, 73

Cartridges, 26, 57
Cassettes, 26, 35-36, 46
Choplifter (game), 63
CLR/HOME key, 17-22
Clubs for users, 88-89
Commodore (magazine), 102

Commodore Business Machines, 1

Commodore Power Play, 102

Commaodore 64:
binary numbers and, 31-34
books about, 100-101
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cartridges for, 26, 57
cassettes for, 26, 35-36, 46
components of, 28-30
data banks, 83-87
data-base management, 70-71
Datasettes for, 12, 35-36, 47
disk drives, 12, 26, 46-51
game controllers, 54
games, 59-66
general introduction to, 2-4
getting started, 9-27
keyboard, 16-23
magazines about, 101-102
Magic Desk program, 75-77
maintenance tips, 104-105
modems for, 51-53
monitors for, 9-11
musical abilities of, 7
peripherals, 3, 35-55
portable version of, 2
prices, 1-2
printers for, 13-16, 39-45
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repair and service, 103-105
simple program for, 23-27
as 64 kilobyte machine, 5
software, 56-77
telecommunications, 78-87
television set, connection to,
9-11
users’ groups, 88-99
waveforms, 7
Commodore 64 Programmer Ref-
erence Guide, The, 100
CompusServe, 85
COMPUTE!, 101
COMPUTER'S Gazette, 101

“Daisy chaining,” defined, 13
Daisy-wheel printers, 44-45
Data banks, 83-87
Data-base management, 70-71
Datasettes, 12, 35-36, 47
Delphi, 85-86
Digital-line input module, 53
DIN cable, 38
Disk drives, 12, 26, 46-51
connecting, 12
floppy diskettes, 48
formatting a disk, 50-51
loading, 49-51
Dot-matrix printers, 43-44

8-bit computers, 31-34
Elementary Commodore, The
(Sanders), 100

Fast Eddie (game), 62-63
Floppy diskettes, 48
Formatting a disk, 50-51
Frogger (game), 60-62

Game controllers, 54
Games, 59-66
action, 59-63
adventure, 59, 63-66
Graphics tablet, 54



“Hardware,” defined, 3
Hey Diddle Diddle (game), 67
Home Accountant, 70, 73-74

INFO 64, 102
INST/DEL key, 17-22

Joysticks, 54

Keyboard, 16-23
color and, 23
CLR/HOME key, 17-22
COMMODORE key, 22
cursor keys, 17-22
function keys, 17
INST/DEL key, 17-22
RESTORE key, 22

Kickman (game), 63

Knowledge Index, 86

Languages. See BASIC
Light pens, 54

Machine language, 30
Magazines about computers, 101-
102
Magic Desk program, 75-77
Maintenance tips, 104-105
Mass storage mediums, 45-51
Mastertype, 68
Memory location, 29-30, 33
Microcomputing, 102
Modems, 51-53, 78-80
acoustic, 51, 79
direct-connect, 52, 79
Monitors, 9-11, 36-39
color units, 38-39
connecting, 11
monochrome, 38
television set as, 9-11, 36
Music, 7

Optimizer 64, The, 101

Paddles, 54

PEEKS and POKES, 33-34

Peripherals, 3, 35-55
Datasettes, 35-36, 47

defined, 3
digital-line input modules,
53

disk drives, 46-51
game controllers, 54
light pens, 54
modems, 51-53
monitors, 9-11, 36-39

plug-in expanders, 53
printers, 13-16, 39-45
Plug-in expanders, 53
Printer-plotters, 45
Printers, 13-16, 39-45
daisy-wheel, 44-45
dot-matrix, 43-44
ink-jet, 45
printer-plotters, 45
thermal, 41-43
“Program,” defined, 30, 56
a simple program, 23-27

RAM, 14, 15, 28-29
Repair and service, 103-105
ROM, 28-29

16-bit computers, 31-34
Software, 56-77
cartridges, 26-57
data-base management, 70-71
educational, 66-69
entertainment, 58-66
home and business, 69-74
Magic Desk program, 75-77
spreadsheet programs, 72-74
Sound Interface Device (SID),
6
Source, The, 87
Spreadsheet programs, 72-74
Sprite graphics, 6-7

Telecommunications, 78-87
bulletin boards, 81-83
data banks, 83-87
telecomputing discussed, 80-
81
Television-set monitor, 9-11,
36
Thermal printers, 41-43
Tooth Invaders (game), 63
Trackballs, 55

Users’ groups, 88-89

Using The Commodore 64 in the
Home (Librachand Behrendt),
101

VICmodem, 52

Video Improvement Device (VID),
39

Video Interface Chip, 6

Waveforms, 7
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If you just invested or are considering an investment in a personal
computer, then the Commodore 64 and this unique guide are lor you
Apple may have started itall in the late 70s, but today its the Commodorn
64, which offers as much computing power as the Apple lie and at lov.
than half the price.

Written clearly and simply, The Commodore 64 User's Guido contain:,
helpful hints and advice not available anywhere else. It provides impot
tant guidelines about which add-ons and software to buy to turn the 64
into a game-playing, arcade-style machine, a word processor, a data
base storehouse, or an information channel that opens the door to a
whole new world of electronic libraries.

With this guide in hand, you and your family will easily attain computer
literacy, and any fears you may have will soon fade.

The Commodore 64 offers spectacular graphics capabilities, voice
synthesis, educational programs, and some of the newest, most sophis
ticated software in its price range. This unique, up-to-date guide to both
the machine and the new age of intelligent computers makes the
Commodore 64 accessible and enjoyable.

JONATHAN SACKS regularly reports on computers and other con-
temporary topics for The Miami Herald. MARK ANDREWS is the editor
and ROGER C. SHARPE is the editorial director of Easy Home Computer
magazine.
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