
p
:S*- ■ ^ V. James E. Kelley, Jr.,

author of The IBM/PC Guide
V. k.

v.

L k

C t.

C L V ^  v.

I.

v.. V

V,

V- . V C- ^

How to create spectacular shapes, 3-D pictures, animation,
music and sound effects in the BASIC language

1,--



P
"LJir

U^^L/ U J J  UL



James E. Kelley, Jr.

A Banbury Book



Published by
Banbury Books, Inc.
353 West Lancaster Avenue

Wayne, Pennsylvania 19087
Copyright © 1984 by James E. Kelley, Jr.

All rights reserved. No part of this book may be
reproduced or transmitted in any form or by any means,
electronic or mechanical, including photocopying, record
ing or by any information storage and retrieval system,
without the prior written permission of the Publisher,
excepting brief quotes used in connection with reviews
written specifically for inclusion in a magazine or
newspaper.

ISBN: 0-88693-068-5

First printing—October 1984
654321

Printed in the United States of America

DISCLAIMER OF ALL WARRANTIES AND
LIABILITIES
The author and publisher make no warranties, either
expressed or implied, with respect to this book or with
respect to the programs or the documentation contained
herein, their quality, performance, merchantability, or fit
ness for any particular purpose. The author and the
publisher shall not be liable for any incidental or conse
quential damages in connection with, or arising out of, the
furnishing, performance, or the use of materials in this
book.

IBM PC and IBM PCjr are registered trademarks of
International Business Machines Corporation.



TABLE OF CONTENTS
PREFACE I

FUN WITH SOUND 2

FUN WITH GRAPHICS 2
WHAT HAVING FUN MEANS 2
WHAT YOU NEED TO KNOW 2

HOW THE MATERIAL IS INTEGRATED 2
MY PCjr 3
ACKNOWLEDGMENTS 3

1. WORKING ALL THE PARTS TOGETHER 5

1. FOOLIN'AROUND 6

2. USING A CASSETTE RECORDER WITH PCjr 14
3. STARTING UP WITH DOS 18
4. BASIC VERSUS DOS MODES 20
5. LOOKING AT DISKETTE FILES WITH DOS 21

6. SOME BASICS WITH BASIC 23
7. A PAUSE THAT REFRESHES 29
8. SCREEN DUMP (Fn-PrtSc) 29
9. BACK TO DOS 30

10. SECURITY OF YOUR DISKETTES 30
11. POWERING OFF 34

12. REVIEW YOUR PROGRESS 36

2. JUNIOR, WATCH YOUR BAOKTALK 39

1. SAY SOMETHING, PCjr! 40
2. GETTING SOME WORK DONE 41
3. DIRECT AND INDIRECT MODES 44
4. THE IMPERTURBABLE SCRATCH PAD 47

5. SAVE YOUR PROGRAM ON DISK 52
6. DISCOVERING THE SIMPLE AND USEFUL 53
7. PCjr KNOWS ITS ABC'S—AND THEN SOME 55
8. JUST FOR FUN 59

9. TAKING STOCK 68

3. THE SOUNDS AROUND US 75

1. SOME NEEDED BACKGROUND 76

2. GENERATING INTERESTING SOUND PATTERNS 78
3. A MORE SCIENTIFIC APPROACH 82
4. MULTIPLE-STROKE VOICE PRINTS 87
5. BIRDCALLS 91

6. WHAT DO YOU KNOW NOW? 98



4. EUTERPEAN MUSINGS 101

1. THE FUNDAMENTALS OF PCjr MUSIC-MAKING 102
2. PCjr—THE MELLOW FELLOW 108
3. WHEN YOU DON'T HAVE THE MUSIC 114
4. TUNE YOUR GUITAR 121

5. LITTLE PIANO 123

6. RUN THROUGH IT ONCE MORE 129

5. ADVENTURES WITH EUCLID 131

1. THE VIDEO SCREEN—OUR NEW DRAWING PAPER 132
2. DRAWING WITH LINES OF LIGHT 135
3. GEOMETRY CAN BE FUN 137
4. FUN WITH BOXES 142

5. AN ASIDE ON RENUM 143
6. MOIRE PATTERNS 144
7. ARTFUL EXPLOITATION OF MOIRE EFFECTS 146
8. HUMANIZING MATHEMATICAL FORMS 151
9. CIRCLES AND OTHER ROUNDISH STUFF 154
10. USING A "HAKE" BRUSH 159
11. CHANGING THE PALETTE 161

12. KEEP GOING BACK OVER EARLIER GROUND 162

6. MORE ADVANCED PICTURE-MAKING 165

1. IT'S IMPORTANT TO COLLECT SUBROUTINES 166
2. PUTTING IT ALL TOGETHER 169

3. SAVING PICTURES ON DISK 173

4. NOW IT'S YOUR TURN 174
5. RUBBER-SHEET GEOMETRY 178
6. PREPARING INPUT FOR DEFORM.BAS 183
7. DISTORTING THE FIGURE 184
8. SOME EXPERIMENTS 187

9. SAVING A FIGURE ON DISK 190

10. READING BACK YOUR PICTURES 191
11. DEFORM.BAS PROGRAM NOTES 191

12. REVIEW REVIEW, REVIEW 195

7. TWO AND THREE-PART HARMONY 199
1. THE KEY IDEA IS SIMPLE 200
2. ROUND AND ROUND 202

3. MAKE YOUR OWN PLAYER PIANO 209
4. EXPERIMENTAL MUSIC 214
5. MODERN AND PERSONAL 218



8. VIDEO ROCK A LA PCjr 227

1. THE SCENARIO 228

2. BUILDING A WORLD 228

3. PCjr's DRAWING LANGUAGE 230
4. THE ELEMENTS OF ANIMATION 236

5. PAINTING WITH PATTERNS 241
6. INTEGRATING SUMMER.BAS AND BEACH.BAS 243
7. BREATHING LIFE INTO A DOLL 245

APPENDIX: A GRAPHICS SCREEN-DUMP PROGRAM
FOR THE IBM COMPACT PRINTER 253

INDEX 257



n

ri

n

PREFACE

n

n

^  SOUND & GRAPHICS FOR THE IBM PCjr 1



Sound & Graphics for the IBM PCjr is dedicated to your having
fun. It explores BASIC language features of the PCjr that are not
available with the larger IBM PC.

FUN WITH SOUND

You know that sound had a great impact on the way movies
developed. They became more exciting, more creative, more lifelike.
The same thing happens when you add sound to computer graphics.
The clacks, bleeps and whistles that accompany your robot monster
across the video screen lend reality to the imaginary event. So it's
important that you know how to generate sirens, motors, chatters and
otfier noises that you can add to your programs.

But creating sound effects is just the beginning. You can also
reproduce your favorite melodies and do experiments in harmony and
musical composition. You can even play one of the parts as the PCjr
gives a duo, trio or quartet performance. I'll show you how. If you're a
nature lover, you can experiment with generating birdcalls.

FUN WITH GRAPHICS

PCjr has a special language for drawing, with which you'll learn to
create any shape you like. You'll also learn how to move these shapes
about on the video screen to do animation. Then you'll color them and
enhance their movements with sounds and music.

WHAT HAVING FUN MEANS

To me, fun with a computer means "discovery"—trying endless
permutations of a sound and graphics idea to see what interesting
things they produce. This book will involve you in a seek-and-find
process that shows you how to make your own discoveries.

WHAT YOU HEED TO KNOW

The book is written in conversational style for the novice. Of
course, the more you already know about your IBM PCjr, the better. But
for the most part, the text assumes you just took the computer out of the
boxes it came in.

HOW THE MATERIAL IS INTEGRATED

The first two chapters explain the fundamentals of working with
the PCjr—the things you absolutely need to know to get through the
book. These beginning steps are biased toward our subject of sound
and graphics.

The next couple of chapters are devoted exclusively to sound,
beginning with synthesizing real and not-so-real effects, then pro- ^5,
grossing to music. '
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Next comes the more difficult topic of computer graphics, which
includes integrating graphics with sound. This is a rich subject with
many complications and special techniques. The math used in profes
sional systems is overwhelming. This book will limit the technicalities to
the most simple, but if the going gets slow at times, just hang in there.
You'll soon learn all you need to know to get by, and you'll have fun while
you're doing it.

The lion's share of every chapter involves stuff you need no spe
cialized background to work with. However, there are a few places
where some unexplained advanced BASIC material is involved. You'll
be able to key this material into PCjr, but you'll have to try another book
to get the background in BASIC for the PCjr. After you've gone through
Chapters 1 and 2 of this book, you can start at Chapter 3 of my IBM/PC
Guide (Dell/Banbury, 1983), which takes you through all the fundamen
tal techniques of programming in BASIC. With minor exceptions, the
material there is compatible with the PCjr.

MY PCjr

It may help you to know what equipment 1 used to write this book. I
have a 128K PCjr with one disk drive, utilizing the Disk Operating
System (DOS) 2.10, and Cartridge BASIC.

For monitors I have a SONY Trinitron TV and a LEEDEX Video 100
black and white video monitor attached. I wanted to see the effects
produced on each monitor so that I could warn you if there were any
unacceptable differences.

I also have an IBM Compact Printer to make printed records of my
computing projeots.

To see what cassette users experience, I attached an audio
cassette recorder to the PCjr system.

Though I've tried to make the elementary aspeots of this book
work with Cassette BASIC only, most of PCjr's sound and graphios
power resides in Cartridge BASIC. So if you don't have Cartridge
BASIC and you want to do sound and graphics, you'd be well advised
to buy it.

ACKNOWLEDGMENTS

I want to thank my son Timothy P. Kelley for helping me debug the
manusoript. His efforts have enhanced the final product in many ways.

And special thanks to my daughter Genevieve C. Kelley for
arranging and giving me permission to use one of her many musical
compositions for the PCjr. I hope you'll enjoy listening to Jenny's
"Summer Days/Summer Nights" as much as I do.
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CHAPTER 1
WORKING ALL THE PARTS
TOGETHER

Objectives:

It's important to find out how aii the
principai parts of your IBM PCjr reiate to
one another. By covering essentiai
procedures that you must know to
operate the equipment, you'ii quickiy
iearn how PCjr does things.
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1. FOOLIN' AROUND

Sit down at your PCjr. You may already know the procedures this
chapter describes, but why don't you read through it anyway, just to be
sure.

CAUTION: If you haven't done so already, it would be a good idea
to become familiar with your Guide to Operations manual, especially
Section 6 on testing your equipment. You want to be sure the sound,
color and other functions of your machine are working properly. In
addition, if you have a disk drive, be sure to run the program Exploring
the IBM PCjr, which is on the disk inserted in the cover of the Guide to
Operations. Even if you haven't done all this yet, don't worry. You'll cover
what you need to know as you go along.

Don't be discouraged if you must" hunt and peck" your way for a
while. And don't be intimidated by all the mystery about computers. By
the end of this chapter you'll be able to make all the principal parts of
your system operate as if you were an old pro. As you read, remember
to look up the references cited in the book. This practice will give you an
overview of what you're doing, and help you learn to find your way in the
manuals.

Powering Up

This book assumes that you have all the pieces of your PCjr
hooked together correctly. Your dealer should have shown you how to
do it.

Powering up is usually easy.

1. If you have a disk drive, disengage it by flipping the little lever on
the front clockwise until it's horizontal.

2. If you have Cartridge BASIC, be sure the cartridge is removed
from its slot. We're going to work with Cassette BASIC for a while.

3. Turn your TV power switch ON. Or, if you're using a video
monitor with a separate power switch, turn it ON.

4. Locate PCjr's little red power switch on the left side of the
System Unit at the top rear edge. Now flip PCjr's power ON!

CAVEAT: Some earlier personal computers had the nasty habit of
destroying recorded information on diskettes if you turned power off
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with the disk drive doors closed. This should not be a problem with the
PCjr. However, I make it a habit to open the disk drive doors before
turning power off, and I recommend the habit to you—just in case.

First Actions

When you turn the PCjr on, the IBM logo appears on the video
screen. The PCjr then does a number of internal checks. The whole
startup process should take fifteen to twenty seconds. If thirty seconds
or more pass without some activity, turn the power switch OFF. Take
your cues from the testing procedures in your Guide to Operations,
Section 6.

CONTACT YOUR DEALER WHEN YOU CANT FIX THE PROBLEM
YOURSELF!

When things go well, a message appears on the screen, identify
ing a version of Cassette BASIC, a copyright notice, the number of
bytes of free memory (think of a byte as a letter or other typewriter
character) and the "Ok" prompt for BASIC. Below the prompt is a
blinking cursor (the underscore sign).

Using the TV or monitor controls, adjust the video picture to your
satisfaction for color, contrast, brightness, and horizontal and vertical
hold.

Showing up at the bottom of the screen is some other stuff, which
relates to the special functions F1-F5. There are also functions F6-F10,
but they are hidden from view when you power up. More about them
later.

A Buiit-in Demo

You have probably already discovered the built-in Keyboard
Adventure (see Section 2 of the Guide to Operations). The program
runs when you power up with Cassette BASIC and then press the
Esc(ape) key (in the upper left corner of the keyboard) before pressing
any other key.

If you have not run this Keyboard Adventure before and you're new
to computers, it would be worth spending the fifteen minutes it takes to
run through it.

NOTE: The Keyboard Adventure is not accessible if you have
Cartridge BASIC installed.

SOUND & GRAPHICS FOR THE IBM PCjr 7



Positioning the Screen

If the right or left edge of the information on the screen extends
beyond or comes too close to the border, try this method of adjusting
the horizontal positioning:

Locate <Ctrl> (for Control key), the leftmost key on the third row.
Also locate <Alt> (for Alternate Control key), just to the left of the space
bar, bordered in blue on three sides. Got them?

Okay. At the lower right edge of the keyboard are two keys with
white horizontal arrows above them, and <PgUp> and <PgDn>
below. Now for the trick.

With your left hand, hold down <Ctrl> and <Alt>. Watch the
screen as you strike either one of the two horizontal arrow keys. You
should see the screen shift left or right, depending upon which arrow
key you pressed.

The Keyboard Unit

Look at the Keyboard Unit for a couple of minutes. What do you
see? You've already noticed that it's very much like the standard
(QWERTY) typewriter keyboard, but with a few additional keys (the
nanhe QWERTY is derived from the first row of letters).

The principal character associated with each key is shown in
white just above and to the left of each key. The associated upper-case
characters are to the right in black. For some keys, there is a third
character or function, which is indicated just below the key in a splash
of color (e.g., the F1-F10 functions of the top row of the keyboard).

As you start to become oriented to the keyboard, you might want
to use your Gu/de to Operations manual. Section 3, "The Keyboard,"
as you go through this discussion.

The Escape Key

Do you still have BASIC'S "Ok" prompt and the blinking cursor on
the screen? Press a few letter and number keys to see what happens.

Notice how the cursor moves along as you type, showing where
the next character typed will appear.

Qn the left end of the keyboard, top row, next to the "1," is the
Esc(ape) key. Press <Esc> to see what happens on the screen.

How about that! It erased your typing and placed the cursor at the
left margin.

Do some more typing and erase it with <Esc>.
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The Shift Keys

The Shift keys are in their usual typewriter keyboard positions with
the bottom row of letters. In addition to being labeled "Shift," they are
symbolized with an upward-pointing, hollowed-out arrow

Hold down a Shift key and press some letters and numbers.
Capitals and special upper-case characters should appear on

the screen. Try the other special characters on the keyboard with the
Shift key (colon, quote, etc.). Just like a typewriter!

Type a zero. Now type a capital letter O next to it. Note how the
zero has a slash through it so you won't confuse the two characters.

Also note that the number 1 (top left) and the lower-case I are
distinct characters. If you're used to using the I for a 1 you'll have to
break the habit.

The shift lock key is located just to the right of the space bar and is
designated <CapsLook>.

Press <CapsLock>. Don't be surprised that it does not lock as on
a typewriter. It's a toggle switch. Every time you strike it, you switch
between capitals and small letters.

Press some letter and number keys for different settings of
<CapsLock>.

Only letters appear as upper-case characters when
<CapsLock> is in effect. To get the special upper-case characters,
you must always use the Shift key.

Set <CapsLock> for upper-case letters. Hold <Shift> down and
strike some letters. How about that! It "unshifts" them. This may
confuse you for a while!

Backspace

The Backspace key is on the top row, right. It's labeled with an
arrow pointing left and the word "Backspace." Press <Backspace> a
couple of times and watch the cursor back up and erase characters
you've already typed.

Start typing again to see what happens.
Don't forget! By hitting the Bsc key (top left) you can erase the line

where the cursor lies.
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The Quick Brown Fox...

Now start typing again, just as if you were operating your type
writer. Don't worry about errors. If you must correct them, use
<Backspace>. Type:

"Mistress Mary, quite contrary, jumped over the garden into the
Wicker Works where Jack Benimble lit a flame deep in the Heart of
Texas by the Old Corral as the Masked Man with the silver bullets rode
off into the sunset..."

Don't stop in the middle. Keep typing so you can get used to the
idea.

If you typed long enough, you saw the line of characters automati
cally wrap around to the beginning of the next line when eighty charac
ters had been typed, but without hyphenating properly. (Hyphenating
English words is a tough programming problem. At this point you can't
do it with a computer, but need to consult a dictionary.)

<Enter> Starts Things Moving

Below the <Backspace> is a large key shaped like a backward
L. This is the Enter key. It corresponds to, and operates somewhat like,
the Carriage Return key on my IBM typewriter.

Press <Enger> to see what happens.

Did you get a "Syntax error" message? The PCjr doesn't like the
material you typed. You get this message whenever a BASIC gram
matical rule is violated. You'll learn them all eventually.

Try pressing <Enter> several times. Notice how the lines scroll
upward as the cursor reaches the last line of the screen. (Can you
figure out how many lines there are on the screen? How about
columns?)

Now hold down any letter or number, in Shift or non-Shift mode.
After a short delay it should start reproducing the character across the
line and down the screen, for as long as you hold it there. This saves
rapid pecking at keys when you want to generate strings of the same
character.

Keep Tabs

There is a Tab key located just to the left of the Q key. I n lower-case
or non-Shift mode, the motion of the Tab is to the right.
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Press <Tab> a few times. Note how it moves the cursor eight
character positions each time.

The left-moving <Tab> (upper-case mode) is not functional
unless you write special software to make It work.

Cleaning the Slate

By this time the video screen should be filled with your experimen
tal activity.

Type: <Esc> (Cancel current line)
Type: OLS <ENTER> (You may use lower-case

letters too!)

Whenever you want to clear the screen while in any BASIC mode you
may type CLS. The cursor will always jump to the upper left-hand
corner of the screen and give you the BASIC prompt ("Ok").

See Section 4 of your BASIC manual for more on CLS. Section 4
explains all the BASIC instructions. They are listed there in alphabetic
order. Get in the habit of checking what I say about these commands
by looking them up in Section 4. Eventually the BASIC manual must
become your principal source of information on the BASIC commands
and functions.

Put COLOR in Your Life

It's time to try a trick. First we need a screen setup command, so

Type: SCREEN 0,1 <ENTER> (Switch to color text mode)

Now for the trick.

Type: COLOR 0,15:CLS <ENTER>

Surprise! Now whatever you type will appear as dark on a light
background.

Type: "Anything you want, but lots of it!"

SOUND & GRAPHICS FOR THE IBM PCjr 11



To get back to light letters on a dark background

Type: COLOR 15,0:CLS <ENTER>

That's a relief. The light background is hard on the eyes.
By the way, the colon (:) is a symbol that lets you string BASIC

commands together and execute them with just one <Enter> com
mand. You could have performed each step separately. Try it.

Type: COLOR 0,15 <ENTER>
Type: CLS <ENTER>
Type: COLOR 15,0 <ENTER>
Type: CLS <ENTER>

We're going to use COLOR a lot, so start familiarizing yourself with
the command in Section 4 of the BASIC manual. Now let's see what
happens when we use some color.

Type: COLOR 15,1:CLS <ENTER>

With a color set, you should have high-intensity white letters (fore
ground) on a blue field (background). A black and white TV set or video
monitor should show white letters on a dark, textured field.

In color text mode (i.e., when you've executed the SCREEN 0,1
command), there are sixteen colors you may use for foreground (the
letters) and background (the field), as shown in Figure 1.1.

You can even put a border around the color text mode screen. Try
this:

Type: COLOR 4,6,1 :CLS <ENTER>
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The last digit specifies the color of the border.

0 black 8 gray
1 blue 9 light blue
2 green 10 light green
3 cyan 11 light cyan
4 red 12 light red
5 magenta 13 light magenta
6 brown 14 yellow
7 (dirty) white 15 high-intensity white

Figure 1.1: Foreground and Background Colors for Color Text
Mode

Try some experiments with COLOR, substituting different numeric
values for foreground, background and border. That is.

Type; COLOR [frgrnd #],[bkgrnd #],[border #]:CLS <ENTER>

You'll have some fun with this exercise, and you'll discover some
limitations (e.g., only 0-7 count for background) as well as lots of bilious
color combinations. With black and white video you'll see the various
textures you can get—a scale of grays.

Don't forget you have to do SCREEN 0,1 before COLOR will work in
color text mode.

Another Way to Clear the Screen

Put some more junk on the screen and I'll show you another trick.
First hold down the Ctrl key and strike the letter L. Voilal This way of
clearing the screen is even simpler than CLS. I use it almost exclusively,
but it's really of value only for manual (command level) operation. When
you start writing BASIC programs, you'll normally use CLS to clear the
screen.

Canceling COLOR

When you want to cancel color text mode, just

Type: SCREEN 0,0 <ENTER>

Go ahead, cancel COLOR right now.

SOUND & GRAPHICS FOR THE IBM PCjr 13



2. USING A CASSETTE RECORDER WITH PCjr

If you do not intend to use an audio cassette player with your PCjr,
skip to Section 3, which takes up the subject of using diskettes.

The rest of this book ignores the use of audio cassettes for storing
programs and data in favor of diskettes and the Disk Operating System
(DOS). But don't be put off. Most of the material here can be done using
a cassette recorder, provided you also have Cartridge BASIC.

In this section you'll learn how to use a cassette recorder with PCjr,
and how to interpret the rest of the book so you can adapt the material
for tape storage.

fOOssume your dealer has shown you how to attach a cassette
recorder to the PCjr and carried you through the first few steps.

You've Got to Have the MOTOR Running

Are you still in Cassette BASIC? Put a blank audio cassette in your
recorder. Try to make the tape move by depressing the PLAY switch. As
you see, it doesn't work. Unlock the PLAY switch and try FAST FOR
WARD. That's no good either. RECORD and REWIND give the same
negative results.

For your PCjr programs to control tape motion when one of these
switches is depressed, they must be able to turn the motor on and off.
Otherwise, the recorder will run off the epd of the tape prematurely.

Try this. Depress the PLAY switch once more. Now, watch the tape
spindles when you

Type: MOTOR 1 <ENTER>

Is the tape moving?

Type: MOTOR 0 <ENTER>

Is the tape stationary now?
As you see, you can switch tape movement on and off with the 1 and

0 tags to the MOTOR command, but you can also toggle the motor on
or off without the 1 or 0.

Type: MOTOR <ENTER>
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Now the tape should be moving. Unlock the PLAY switch to stop the
tape motion, just as you would to stop music from playing. Now,
depress REWIND. You see that with MOTOR active, the recorder's
switches behave as you would normally expect.

Saving Stuff on Cassettes

To get past the leader of the tape, FAST FORWARD a little, and
STOP, just as you would if you were going to start a recording session.

Now, toggle the MOTOR off, i.e..

Type: MOTOR <ENTER>

Next, clear memory, i.e..

Type: NEW <ENTER>

and type in a remark.

Type: 100 ' This remark defines the first file <ENTER>

To see that what you just typed is in memory.

Type: LIST <ENTER>

Let's SAVE this remark on the cassette. Depress the RECORD and
PLAY switches just as you would to start recording. With the MOTOR off,
the tape should remain stationary. Okay, next step.

Type: SAVE "FILE-1" <ENTER>

(Lower-case letters are okay too.) The SAVE manages the motor with
out your help.

When the file has been recorded, tape motion will cease and you'll
have the "Ok" prompt on the screen.

Let's try it again. First change the file by substituting a new remark
for the old one.

Type: 100 ' Here's a new remark for the second file <ENTER>

Check that it's in memory with LIST.
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Proceed as before. Did you leave the RECORD and PLAY
switches depressed? If not, depress them now.

Type: SAVE "FILE-2" <ENTER>

Once again the information is written on the cassette.

LOADing Files from Cassette

Now let's look at what we've recorded. Unlock the RECORD-PLAY

switches. Then toggle MOTOR on, i.e..

Type: MOTOR <ENTER>

Now, REWIND and STOP the recorder. Finally, toggle MOTOR off (i.e.,
type: MOTOR <ENTER> once more).

To verify that the computer read information from the cassette,
clear memory with NEW, and test this action with LIST. Now we're ready
to go. Depress PLAY and

Type: LOAD "FILE-1" <ENTER>

LOAD is like SAVE and controls the motor by itself.
When FILE-1 is located, you're given the message "FILE-1.B

Found." The file is then read into memory. When all information has
been read, tape motion ceases. (The .8 is afilename extension indicat
ing this is a BASIC file.)

You can check whether or not the file actually got into memory.

Type: LIST <ENTER>

If everything looks okay, LOAD the seoond file, i.e..

Type: LOAD "FILE-2" <ENTER>

When the file is loaded, use LIST to check that FILE-2 was read
correctly. Then unlock PLAY, and rewind the tape to the beginning.
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Disk Commands You Can't Use with Cassettes

There are only a few common disk commands that you can't use
with cassettes. These are:

FILES List all the files on a diskette

KILL Delete a file from a diskette

NAME Change the name of a file on a diskette

Other exceptions will be rare, but be on your guard. If what I'm
doing at a particular time doesn't seem to make sense for cassette use,
don't try it.

Listing Fiies on a Cassette

You can easily find out what files are on a cassette—attempt to
LOAD a nonexistent file, is the cassette with which we've been experi
menting rewound? if so, depress the PLAY switch, (if the tape starts to
move, you know the MOTOR is active, which it shouldn't be.) Then,

Type: LOAD "NO-FILE" <ENTER>

As the LOAD command searches for NO-FILE, it prints on the
screen the names of the fiies it finds, noting that it is skipping them. You
can write the names down, or use the <Fn-Echo> command we'll
cover later to get a printed list. You might also note the recorder's
counter value so you can FAST FORWARD to that file before initiating
the LOAD, it's the same strategy you use to find your favorite tune on a
cassette.

Test Programs Cassette

As we go along I'll be telling you to SAVE programs on your Test
Programs diskette. If you're using cassettes rather than diskettes, you'll
use a Test Programs cassette, obviously.

Because of the limited capability of cassettes, your strategy has
to be a little more involved. You should have two cassettes: one a
working cassette, on which you develop a single program at a time,
and the other an archive cassette, on which you store finished pro
grams and fiies.
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Here's how the process works: Position the archive tape by LOAD-
ing the last file on it into memory. Then remove the cassette without
rewinding, and replace it with your working programs cassette. Next,
LOAD the program to be archived from the working programs tape,
and SAVE it on the archive tape. A word of caution—be careful, when
recording data, that you don't destroy existing files. There are no good
protection schemes, such as those that work for disk files, that will save
you from your own mistakes. Have you figured out how to stop the
search for the nonexistent NO-FILE? It's easy.

Type: <Fn-Break>

You'll get a "Device Timeout" error and the "Ok" prompt. Toggle
MOTOR on and REWIND the cassette to return to familiar ground.

3. STARTING UP WITH DOS

I've taken a series of essential procedures from the PCjr reference
manuals to give you a feel for the equipment. These operations are
done so frequently that they will become as natural as shifting gears on
your car. Burn them into your brain right from the start by trying them out
as we cover each one. Two or three times in a row, in fact.

As you get a feel for what's happening, refer to your manuals for
more details. And make notes! In particular, you should be sure to read
the pamphlet entitled Disk Operating System User's Guide. The abbre
viation DOS (Disk Operating System) is pronounced "doss."

You Need Cartridge BASIC

For what follows, you must load Cartridge BASIC. You needn't turn
off PCjr's power to install the cartridge, though I'm chicken about such
things and usually do. The effect of inserting or removing a cartridge
while power is on is the same as turning power off and on again.

Start by holding the BASIC cartridge so you can read it, label side
up. Then insert it into either one of the two slots below the disk drive. I
usually use the left slot. You must use firm pressure. You'll feel the
cartridge snap into place.

Read Section 7 of the Guide to Operations for more about
cartridges.
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Warm Start of DOS <Alt-CtrhDel>

If the PCjr's power is ON, proceed as follows:

1. Locate your DOS diskette. It comes inside the back cover of the
Disk Operating System manual.

2. Put the DOS diskette in the disk drive. Then turn the disk access
lever counterclockwise (pointing down).

Be sure to insert the diskette correctly—label side up, exposed
area away from you. As you insert the diskette, the notch should be on
the left. Push it in as far as it wiii go.

NOTE: If the diskette has an untabbed write-protect notch (your
master copy should be notchless), put a metallic tab on it. Make it a
general practice never to put an untabbed disk into a drive unless you
fully expect to write on it. Even when you know what you're doing, you
can accidentaliy write over important data and programs.

3. With your left hand, hold down the Alt and Ctrl keys on the lower
left side of the keyboard. Then press the Del key on the lower right of the
keyboard.

Go ahead! Try this "warm start" procedure. (The screen clears,
and the disk drive whirs with its red light on.)

When things go well, you are told the current day and date. If you
don't have a clock calendar in your PCjr, the day and date will be
incorrect, probably Tue(sday), 1-01-1980 (January 1,1980). If the date is
the correct one, just press <Enter>. Otherwise you have the oppor
tunity to answer the message: "Enter new date:".

Using numbers on the top row of the keyboard, type in the date in
numeric form (e.g., Deo. 25,1984 = 12-25-84).

To register the date inside the PCjr,

Type: <ENTER>

If, in typing the date, you make a mistake in the format, the PCjr will
catch it and ask you to enter the date again.

Next you'll be told the current time in the form: [hour]:[min-
ute]:[second]. The hour runs from 0 (midnight) to 23 (11:00 p.m.).
Seconds are specified to two decimal places. Again, if you don't have a
built-in clock, the current time is probably incorrect. You may type in a
new time if you like, or simply press <Enter> to accept the one shown,
even if incorrect, i don't worry about the seconds unit but type a time
close to the minute shown on my watch (e.g., 13:15 for 1:15 p.m.).
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NOTE: It's a good idea to enter the correct date and time when you
power up. Whenever you save files and data on disk, the currently
recorded date and time are stamped in the disk directory so you can
tell when the file or data was generated.

If all goes well, you will see a copyright notice and DOS Version
number, and a little prompt of the form "A>." Whenever you see this
DOS (or just SYSTEM) prompt, the SYSTEM is waiting for you to give it a
command of some sort.

The "Alt-Ctrl-Del" procedure is also called SYSTEM RESET.

Cold Start of DOS

Here's the way to begin when computer power is OFF. STOP!!
DON'T TURN OFF THE COMPUTER! You'!! have a chance to do a
"co!d start" !ater on. For now, just read about it.

1. Put the DOS diskette in the disk drive. Don't forget to turn down
the iatch.

2. Fiip the red power switch to ON. if your monitor (or TV) has a
separate power switch, turn it on too. I often forget this myseif.

If PCjr is working properly, you will get the current date and the
" Enter new date:" message. Proceed from here as with the warm start.

4. BASIC VERSUS DOS MODES

Perhaps at this point you're a little confused. You started out in
Cassette BASIC mode, and now, all of a sudden, you're in DOS (or
SYSTEM) mode. And then there's Cartridge BASIC.

The explanation, though perhaps a little long, is this:
For a modern computer to be used in any practical way, it has to

be supplied with an operating system. Such a system makes it rela
tively easy to have all the computer units (keyboards, video screens,
printers, disks, memory, communication channels, etc.) talk with each
other in a well-ordered way.

An operating system is a special computer program written in
machine language, but as far as we are concerned, it is part of the
computer hardware. In fact, in the early days of computers, the func-
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tions of operating systems were built into the hardware. Today that
control hardware is eliminated, which contributes to the lowered prices
of computers.

Your PCjr comes supplied with a built-in operating system called
Cassette BASIC. As we played with the keyboard and controlled the
screen, we made use of this operating system. Cassette BASIC also
includes a "programming language" aspect, which most operating
systems, including PCjr's DOS, do not have. CLS, for instance, is a
BASIC programming language command.

Coincidentally, CLS also clears the screen while you have the
DOS prompt (i.e., A>). Try typing CLS <Enter> with the DOS prompt
showing. BASIC uses some of the functions of DOS, but in ways that
are specified differently from those of DOS. It would be less confusing if
they were the same. But design compromises intervened.

As a BASIC programmer you will not use many of the facilities of
DOS, except as implemented through BASIC. You will use DOS a great
deal if you program in assembly language, Pascal, FORTRAN or "C."

The facilities of DOS that I cover here and in later chapters are
essential to you for exploiting sound and graphics on PCjr.

5. LOOKING AT DISKETTE FILES WITH DOS

Snooping in a Directory (DOS Mode)

The DOS diskette has information written on it in what are called
files. These files are named in a directory on the diskette. You can look
at it if you like.

Type: DIP <ENTER> (You can type lower-case tool)

Whoops! Some of the information scrolled right off the top of the
screen. I'll show you how to capture that lost information in a minute.
First let's see what directory information shows up on the screen.

Each line corresponds to a file on the diskette. The first column
gives the file's name, like "EDLIN," "MODE" or "PRINT." The second
column is an extension of the file name, which may be used to classify
files (e.g., .COM = a command file, .BAT = a batch file, .BAS = a
program in BASIC; etc.). (See Chapter 2 of the DOS User's Guide for
some details on file names.)
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The third column tells how much space the file takes up (in bytes).
The fourth and fifth columns give the date and time it was created. If
you don't have an installed clock or if you don't type in the date and time
at startup, the date-time stamp in the directory is going to be goofy.

You can have up to sixty-four file names in a directory.
For more on DIR, see Chapter 4 of the DOS User's Guide. (As we'll

see, DIR is accomplished in BASIC with a command called FILES.)

Screen Freeze (Fn-Pause)

Now let's see what's at the beginning of the directory. Locate the
"Fn" key (the Function key in the upper right corner). Got it? Now,
locate the "Pause" key (the same as the Q key). You can freeze the
screen (or suspend operations) while the directory is scrolling along by
pressing the Fn key and then pressing the Pause key. You may need to
practice a little to get the coordination down.

Try it now.

Type: DIR <ENTER>
Now quickly: <Fn-Pause>

Did you get it? If you missed, try again.
To unfreeze the screen, press any key (well, almost any). You can

freeze and unfreeze the screen on one scrolling pass as many times as
you wish.

This screen freeze function works in both BASIC and DOS modes.

Function-Break (Interrupting a Program)

Now locate the "Break" key—it's the B key. If you press <Fn>
followed by <Break> while PCjr is operating, you interrupt program
execution and return to DOS (or BASIC, if that's where control resides at
the time).

Let's try <Fn-Break>. Read the directory (i.e.. Type: DIR
<ENTER>). As the directory scrolls by, perform <Fn-Break>. Note
that when you do this operation you cannot start the directory scrolling
again by hitting a key as you could with <Fn-Pause>.
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6. SOME BASICS WITH BASIC

Down to BASIC from DOS

While the DOS prompt (i.e., A>) is showing,

Type: BASIC <ENTER>

Almost immediately the screen changes to a new copyright notice
and announces a version of Cartridge BASIC and the number of free
bytes.

Syntax and Other Errors

While using this book you will from time to time make typing errors.
As you saw earlier, when you perform the <Enter> command, you
sometimes generate a "Syntax error." If this happens, just retype the
command correctly and go on.

You may also experience other errors that will at first puzzle you.
Be sure to make a record in your notebook of the errors you encounter
so you can begin developing a sense of their causes and eventually
learn how to correct and avoid them.

More Snooping in a Directory (in BASIC Mode)

You.can also call up the diskette directory from BASIC (we did it in
DOS with DIP). Try this.

Type: FILES <ENTER>

Well, this time the directory is arranged a bit differently, isn't it? (Proba
bly so you can see all of it at once.) Only the filename and extension are
given. You have to use DIP in DOS mode to get a file's size and date of
last change.

LOAD a BASIC Program

Most files on the DOS diskette are system programs. However,
there's a Supplemental Programs disk that comes with DOS, inside the
back cover of the DOS manual. Pemove the DOS diskette and insert
the Supplemental Programs diskette in the disk drive. When you have
the diskette in place.

Type: FILES <ENTER>
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Scan the directory to see what's there. Do you see the BASIC file called
BALL.BAS? Let's read it into the PCjr's memory.

Type: LOAD"BALL.BAS" <ENTER>

The disk drive will whir a bit as the program named BALL.BAS is
LOADed in. When the LOAD is completed, an "Ok" is printed on the
screen and PCjr awaits your next command.

LIST a BASIC Program to Screen

You can look at the program read into memory by transferring it to
the screen this way:

Type: LIST <ENTER>

Wow! Look at it go. Too much information for one screenful. To catch
the listing as it scrolls by. apply the screen freeze (Fn-Pause) procedure
as you did earlier when the diskette directory scrolled by.

I don't want to stop now to read this program with you. There would
be too many things to explain at this point. But you'll notice it's pep
pered with English words. So maybe there's hope that BASIC program
ming won't be so bad!

RUN a BASIC Program

Since the program BALL.BAS is in memory, let's RUN it to see
what happens:

Type: RUN <ENTER>

As images come up on the screen you will be instructed what to do.
When you tire of watching the ball bounce, hit <Esc> in the upper left
section of the keyboard. The ball has to return to the left-hand wall
before <Esc> is effective. When <Esc> executes, you are returned to
BASIC command mode.

Wide and Narrow Screens

Let's try a little trick.

Type: WIDTH 80 <ENTER>

24 JAMES E. KELLEY, JR.



What happened? Does your screen look unusual? Let's see If we can
bring up the program with the screen in this condition.

Type: LIST <ENTER>

There's the program BALL.BAS, which we LISTed before, but it looks
much different now. The letters are narrowed, and practically unreada
ble on my TV screen. In fact, the left end of each line is hidden beyond
the edge of the screen. But I can fix that by holding down the Alt and
Ctrl keys and striking the Right arrow once or twice. (You remember
that trick, don't you?)

Notice also that there are more characters across the screen
now—eighty, in fact. As you gather, that's the whole point of WIDTH, to
change the number of characters printed on a screen line. It's either
forty or eighty.

On my black and white monitor, legibility is not a problem,
because the monitor is designed to produce higher fidelity pictures
than a TV. If you want to run certain kinds of applications on your PCjr
that require an eighty-character screen (e.g., WordStar and other word
processors), you may want to consider buying a video monitor.

By now you've no doubt guessed how to change the screen back
to forty characters:

Type: WIDTH 40 <ENTER> (Be sure to put a space between H
and 4)

Now LIST the program in memory again. Legibility should be much
better.

Watch Your Spaces

Often PCjr is sensitive to the way you use spaces. In English, for
example, "thick set" does not mean "thickset." If PCjr "spoke"
English, it would probably class "thick set" as a syntax error. Similarly,
"any body" and "anybody" conjure up different ideas.

In like manner, you need to be sensitive to PCjr's use of spaces to
define the boundaries of the words and the character or number
groups it can recognize.

Try this again:

Type: WIDTH80 <ENTER> (Omit the space)
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Did you get a syntax error? There are cases where PCjr will do one thing n
if a space is present and another when it's not.

There is no general rule about spacing, but if you're sensitive to
the need, you'll get the hang of it in no time.

LUST a BASIC Program to Printer

Thus far, all the information you have seen on the screen has been
allowed to disappear forever once you've finished with it. You can
change that by using the printer, if you have one. I have the IBM PC
Compact Printer, and that's the only one I'm going to refer to in this
book. If you have a different printer, you'll have to adapt what follows to
its particular characteristics.

Before we start, be sure the printer is attached correctly and
paper is threaded through it properly. (See your printer manual for
directions. It should have come in the box with the printer. You're
supposed to insert the little manual into your Guide to Operations
manual.)

DON'T FORGET! IF YOU HAVE TO MONKEY AROUND WITH
CABLES, BE SURE ALL POWER IS OFF AND THE POWER CORD IS
PULLED FROM THE WALL SOCKET.

If everything is all set, turn the power to the printer on. Then, using
the paper feed button, adjust the paper to the position where you want
print to begin.

Is BALL.BAS still in memory? Okay,

Type: LLIST <ENTER>

(That wasn't a stutter! There are two L's in this LLIST command.)
You should hear the printer start to print the BALL.BAS prograrn as

soon as you hit <Enter>. It will print about a foot of paper. When it is
finished, the BASIC "Ok" will pop on the screen again.

You can stop LLIST with <Fn-Break>, or by turning the printer
OFF.

Let's try an experiment while BALL.BAS is still in memory.

Type: WIDTH " LPT1:" ,20:LLIST <ENTER> ^
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stop the printing after a few lines by hitting <Fn-Break>.
If the printer goes on for a bit after you execute <Fn-Break>, don't

worry. Just hit <Enter> again. With this you can now control the width
of the text by specifying the printer (designated "LPT1:")and the line
length (20 here) before calling for a LLIST.

To reset the printer to produce eighty-character lines,

Type: WIDTH "LPT1 :",80:LLIST <ENTER>

Remember, you can stop with <Fn-Break>.

Program Function Keys

Now you'll learn some short cuts.

Type: KEY ON <ENTER>

Along the bottom of the screen are the words that pop up when you do
a cold or warm start.

You should recognize at least three of those words: LIST, RUN and
LOAD. They are functions you've just learned. There are some more.
Once again.

Type: WIDTH 80 <ENTER>

Now you can see the full complement of ten program functions
available.

Notice that the word KEY has the number 9 to its left. Try this;

Type: <Fn-9>

That is, push the Fn key followed by the 9 key. The word KEY should
appear on the screen. Now,

Type: OFF <ENTER>

and the line of special function key prompts disappears. To bring it
back.

Type: <Fn-9> ON <ENTER>
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Now

Type: <Fn-1> <ENTER>

and BALL.BAS is listed to the screen again. (Stop with <Fn-Break>.)
Experiment with the other program function keys to see what

happens. For example,

Type: <Fn-9> <Fn-1 > <ENTER>

This combination does an inventory of the function keys for you.
The main purpose of these special function keys is to speed

operation and reduce typing errors, but you have to memorize them
first. In the meantime, why don't you make a printout of them you can
keep handy. You can do this with "Little Sir Echo."

Little Sir Echo

Turn on the printer, and

Type; WIDTH 40 <ENTER> (Restore screen to legibility)

Type: <Fn-9> <Fn-1 >

We're almost set up. Locate the "Echo" key—it's the E key. Then

Type: <Fn-Echo> <ENTER>

As the function key functions are listed on the screen, they are echoed
to the printer. But when the operation is over, we've got to toggle the
echoing off, so once again

Type: <Fn-Echo>

This echoing function also works while you're in DOS mode. Try it
sometime when you'd like a printout of the disk's directory (when you
do a DIR command).
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7. A PAUSE THAT REFRESHES

Before I throw something new at you, let's practice some of what
you've already learned. The Supplemental Programs diskette is still in
the drive, isn't it?

Type: RUN"SAMPLES" <ENTER>

(Notice that you don't have to LOAD a program from disk before you can
RUN it. And if you know its extension is .BAS, you needn't type the
.BAS.)

See if you can operate SAMPLES by following the directions given
on the screen. If you can't figure out the directions, make a note about
your problem. It will be a helpful reminder to you lateron when you write
your own programs and must take the user's ignorance into account.

Now you're going to LLIST to your printer another one or two of the
files on your Supplemental Programs diskette that you can load into
memory using the LOAD command (it's not possible to LOAD a couple
of the system programs there). You might pick the programs that
interested you as you ran SAMPLES for later study. The general pro
cedure is:

LOAD"name.ext" <ENTER>

LLIST <ENTER>

Be sure the printer is on.
As you learn more, study these programs to see what kinds of

techniques the authors used to produce the effects you see on the
screen. There is no better way to grow as a programmer than to read
others' works.

8. SCREEN DUMP (Fn-PrtSc)

Here's a neat trick related to <Fn-Echo>. If there's a bunch of stuff
on the screen, make sure your printer is on and ready to go, then locate
the "PrtSc" key—actually the P key.

Type: <Fn-PrtSc>
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That is, push the Fn key, then the PrtSc key. All the text on the screen is
downloaded to the printer. Neat!

This function also works in DOS mode. It's a nice way to save
tables, line diagrams and certain types of graphics you may construct
on the screen. For instance, if you run the MORTGAGE option of
SAMPLES, you can save the Monthly Mortgage Payment Comparisons
table by hitting <Fn-PrtSc> while the table is showing on the screen.
And you can do it while the program is operating. Operations are
simply interrupted temporarily until printing is finished.

CAVEAT: <Fn-PrtSc> works only with the text-mode screen, so
you won't be able to get printed copies of the graphics-mode screens
on the IBM Compact Printer without a special program. However, if you
have the equivalent of an Epson MX-80 printer, you can make <Fn-
PrtSo function in graphics modes this way: While in DOS, type
GRAPHICS <Enter>. This action loads a special program into mem
ory that makes PrtSc function properly to dump pictures to the com
pact printer. Some of the figures later in the book were printed this way,
but using an IBM PC (rather than the PCjr) as host.

9. BACK TO DOS

You may have forgotten by now just how we arrived where we are.
Look back to the procedure "Down to BASIC from DOS." We can
reverse our steps somewhat.

Type: SYSTEM <ENTER>

The screen clears. Drive A whirs—and there's that DOS prompt again
(i.e., "A>").

10. SECURITY OF YOUR DISKETTES

Backup Diskettes—Their Importance

The DOS diskette is rather important to you. Have you thought
what you'd do if you put a crease in it while inserting it in the drive?
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Suppose that while you're demonstrating the PCjr, your best friend
drops hot cigarette ashes on it. What happens if the cat or dog plays
with it or you put it on a hot radiator mixed up with some papers? There
are endless ways you can destroy your diskette and the information on
it, one of which is exposing it to a magnetic field, so please keep
magnets away! This inciudes ringing teiephones and working eiectric
motors.

If you lose the DOS diskette, you may be only temporarily incon
venienced. Your deaier will probably let you copy his if you do some
thing dumb to destroy your only copy. Or IBM may sell you a
replacement at a nominal fee.

Suppose, however, that it's not a system diskette you've lost but
your own programs and data that you invested many hours or dollars to
assemble. Tragic, but fortunateiy avoidable if you maintain backup
copies of your programs and data.

Making a backup copy is a two-step process using DOS. First you
format a biank diskette. Then you copy the original onto it.

Format a Blank Diskette

If you have been following me right aiong, you have DOS loaded
and its cursor blinking away. (If not, load DOS with the procedure given
earlier.)

The formatting procedure for a single disk drive amounts to this:

.1. Insert the DOS diskette in the disk drive and shift into DOS
mode (i.e., if you don't have the DOS prompt, type SYSTEM if you are in
BASIC mode, or do a warm or cold start).

2. Initiate the FORMAT.COM program on the DOS diskette, i.e..

Type: FORMAT /S <ENTER>

You should get the message " Insert new diskette for Drive A: and
strike any key when ready." Your singie disk is calied drive A:. If you
had two disk drives, the second would be called B:.

NOTE: The/S option in the FORMAT command permits us to make
a "bootabie" diskette. That is, we'il be abie to start up DOS with it. We
won't have quite as much room on the diskette for other programs, but
we won't have to change diskettes ali the time.

3. Remove the DOS diskette from the drive and insert a blank

diskette, or one that you're willing to erase and reformat.
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4. Now, with the blank diskette in place, hit the Space or Enter key.
(I usually hit one of these two keys for operations of this type, but you
can hit any key on the keyboard.) The PCjr tells you it's "formatting." In
about a minute it tells you "Format complete" and gives you some
statistics on how disk space is being used, and how much space is
available.

5. PCjr also asks whether you want to format another diskette. If
you type Y (yes), you're back to inserting another blank (step 3). If you
type N (no), you're back to DOS command mode with the DOS prompt.
For now.

Type: N

Look at what's on the disk, i.e..

Type: DIR <ENTER>

There's just a DOS system program called COMMAND.COM and
a couple of others that are hidden, which are not important for us. You
can verify that the formatted diskette will" boot" the system by trying a
warm start.

Type: <Ctrl-Alt-Del>

6. Remove the formatted diskette and set it aside. (If you use a felt
marker and don't press hard, you might mark a little F on the diskette
label to indicate that it's "formatted.")

Try this formatting procedure youself. Proceed to format all your
blank diskettes (or at least some of them).

You are going to make some backup copies shortly, and you'll
need a reserve of formatted diskettes. In fact, you should never be
without a freshly formatted diskette. You may run out of disk space in
the middle of a program and need a pristine formatted disk.

See Chapter 4 of the DOS User's Guide for more on the FORMAT
command.

Label Your Test Programs Diskette

At this time prepare a label that says Test Programs and put it on
one of the newly formatted diskettes. To avoid creasing or denting the
diskette, write the label before attaching it.
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You will be using your Test Programs diskette shortly to store
working programs and other data.

Copy a Diskette

Now you'll make some backup diskettes.

1. Put the DOS diskette in the disk drive and

Type: DISKCOPY <ENTER>

2. You're asked to " Insert source diskette in drive A:"; "Strike any
key when ready." The source diskette is the one you want to copy. You
will copy the DOS diskette this first time, so leave it in the drive.

3. When you're ready,

Type: <ENTER>

You'll get a message like "Copying 9 sectors per track, 2 side(s)."
The DISKCOPY program is simply filling up memory with the informa
tion on the diskette. When memory is full or the end of the data is
reached, you're told, "Insert target diskette in drive A;"; "Strike any
key when ready." The target disk is the blank diskette onto which you
will copy the source.

4. Okay, remove the source diskette and insert the target diskette
in the drive. Then,

Type: <ENTER>

The data in memory is written on the target disk. If there's any more
data on the source disk to be copied, you're told to "Insert the source
diskette in drive A:"; "Strike any key when ready."

And so it goes until all the data on the source diskette has been
copied to the target diskette. After about three passes you're told,
"Copy complete."

If you get an error message saying that the target disk may be
unusable, try the process again with a different blank disk.
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5. PCjr also asks if you want to repeat the copy operation with
another target diskette, or with new source and target diskettes, if you
type Y (yes), PCjr picks up at step 4. if you type N (no), PCjr exits to DOS
command mode.

Type; N

Test to see if the directory contains the programs you're expecting
to see there.

Type: DIR <ENTER>

6. Remove the target diskette and label it appropriately. (This first
time it's DOS—Working Copy.) Also place a metallic write-protect tab
over the write-protect notch.

Making Backup Copies

Now try the whole DiSKCOPY process again on your own, using
the Supplemental Programs diskette. And don't forget to label and tab
the diskette. Do you have any more systems or applications diskettes
for which you have but one copy right now? if they have untabbed write-
protect notches, tab them before you put them into a disk drive.

iViake backup copies right now, then take your originals and put
them in a box or envelope. Store them in a place that is out of harm's
way, dust free, and neither too hot nor too cold.

From now on, do all your day-to-day operations with the working
copies.

NOTE: When the information on a diskette is especially valuable,
you may want to consider holding two or more backups in reserve,
stored in different locations, of course!

11. POWERING OFF

It may seem a little silly to talk about turning OFF your IBM PCjr. It
looks so like a TV that you'd think it only takes the flip of a switch. But
there are some things you should consider.
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Save Programs and Data on Diskettes First

In contrast to a TV, you can't flip PCjr back ON and find yourself In
the program you just left. When you shut down, you lose what's on the
screen and in memory (RAM). Always ask: What will I lose if I turn the
power off?

Think before you act. It may save you hours of reconstructing lost
information. Be sure to save needed information on diskettes before
shutting down.

Disconnect the Waii Piugs

You know that heavy boxlike unit in the middle of PCjr's power
cord? It's a transformer. Perhaps you can hear it moaning. It's using
electricity even when the power switch is off. Disconnect it from the wall
outlet when you shut down operations.

It's also a good idea to disconnect your computer when a light
ning storm is in the area. If your power line is hit—not a very probable
event—your computer and other equipment could be severely
damaged. I've got my wife and kids trained to check the computer
room when there are signs of a storm.

Don't Forget to Tdrn OFF Your Other Units

It Is so easy to be in a hurry, to flip the power switch and walk away.
If your monitor doesn't have a prominent POWER ON light, you can
easily forget and let it run all night.

The same may apply to your printer or other equipment, unless
they have noisy fans that invite you to turn them off at the earliest
possible moment.

Avoid Turning PCjr ON and OFF Too Often

It's not a good idea to turn your PCjr ON and OFF frequently.
Heating up and cooling down tends to fatigue the electronic compo
nents and shorten their life.

If you've been running the PCjr all morning and expect to use it
after lunch, leave it ON. But be sure to save what you've been working
on. Someone may fool around with the equipment while you're gone,
power might be lost, or any number of unfortunate things might
happen.
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12. REVIEW YOUR PROGRESS

Congratulations! You have made It through Chaper 1 unscathed.
You have accomplished quite a lot in just a few hours. Take a few
moments to review your progress, and you'll see for yourself just how far
you've come.

Now look at Figure 1.2 at the end of the chapter. It summarizes the
key commands you should commit to memory. If you're unsure of any,
look back in the chapter to where they are covered. You should also
make a habit of looking them up in the BASIC and DOS manuals.

I  hope you've been keeping good notes. Very soon now the
number of details you must deal with will begin to seem overwhelming,
and you will need your notes to find your way back and forth over the
ground we cover so you won't become completely lost. And don't avoid
recording errors you experience and data that will help isolate their
causes when you analyze them.

Test Yourself

Before continuing to the next chapter, you should test yourself.
You should know much of the detail behind the chapter summary in
Figure 1.1. You should also be able to handle these activities:

(1) Power up (" boot") your PCjr. (Do both a cold and a warm start.)

(2) Print the directory of the Supplemental Programs diskette.

(3) Switch back and forth between DOS and Disk BASIC com
mand modes. (BASIC and SYSTEM.)

(4) Print the directory of the DOS diskette on the screen while in
Disk BASIC mode.

(5) Run a program stored on the DOS diskette (say, SAMPLES).

(6) Print a BASIC program on the printer (LLIST). Why don't you try
LIST,"LPT1:" while you're at it?

(7) Format a blank diskette.

(8) Copy a diskette.

(9) Print the directory of a diskette on the printer while in DOS
mode.
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BASIC COMMAND

^SoNC,
COLOR 0,15

COLOR 15,0

COLOR 1,15

Ctrl-L

ENTER (<—')

Esc(ape)
FILES

KEY (ON, OFF)
LIST

LLIST

LOAD

LPT1

MOTOR

NEW

RUN

SAVE

SCREEN 0,1
SYSTEM

Tab (->1)
WIDTH

FUNCTION

Clear screen

Separate BASIC commands
on same line

Print dark letters on light
background

Print light letters on dark
background

Print light letters on blue
background

Clear screen

Carriage return; enter
commands/data

Delete line at cursor

Read diskette directory to
screen

Toggle the screen prompts
List program memory to
screen

List program memory to
printer

Load program on diskette or
cassette to program
memory

Device name of printer
Activate/deactivate cassette

recorder motor

Clear program memory
Execute program in program
memory

Write program file on cassette
Switch to color text mode

Transfer command control to

DOS

Tab advance

Change printing width of
screen or printer
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DOS COMMAND

BASIC Transfer command control to
Disk BASIC

Ctrl-Num Lock Freeze screen

Ctrl-Break Stop current operation
DIP Read diskette directory
DISKCOPY Copy a diskette
Esc(ape) Delete line at cursor
FORMAT Format a blank diskette
Fn-Break Stop program
Fn-Echo Echo screen output to printer
Fn-Pause Freeze screen

Fn-PrtSc Dump screen to printer

MISCELLANEOUS
Alt-Ctrl-Del Warm start; system reset
Default drive Drive selected when not

specified

Figure 1.2: Summary of Key Commands in Chapter 1
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CHAPTER 2
JUNIOR, WATCH YOUR
BACKTALK

Objectives:

In this chapter you'll enhance your
"hands-on" skills and learn how to edit
text on the screen with the BASIC Editor.
You'll also gain a pretty good Idea off
how to manipulate the principal controls
off the PCjr and Its standard units, and
you'll learn a little about sound and
graphics programming In BASIC.
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1. SAY SOMETHING, PCjr!

One key to learning about your IBM PCjr is to experiment freely.
As iong as you don't monkey around with the electronics, or piug in
cables incorrectly, or abuse the equipment physicaiiy, there is littie
chance you wili hurt your PCjr. Don't be afraid to try ideas just to see
what happens. You wiil iearn things that are never very clear in any
book on the subject.

Beiow are some experiments you can try on your IBM PCjr just to
get into the mood, but develop a habit of continuing experiments on
your own.

First put the Test Programs diskette into the disk drive and do a
cold or warm start. If you have doubts about how to do this, refer back to
Chapter 1. When you see the DCS prompt A>,

Type; BASIC <ENTER>

You're now ready to write or run programs in Cartridge BASiC. Try
some commands performed with the standard keys on the keyboard.

Type: PRINT" Hi there!" <ENTER>

The computer should print "Hi there!" just below. The PRINT com
mand is the principal instruction for directing the computer to display
the information between quotes on the screen, or—using a slightly
modified form of the command—on the printer. It is also used to record
information on diskettes.

Try typing the PRINT statement incorrectly, e.g..

Type: PIRNT"Can't you spell?" <ENTER>

You should get a "Syntax error" at this point. This simpiy means that,
as far as BASIC is concerned, you typed nonsense.

Type: PRINT Here is what happens when you forget both quotation
marks <ENTER>
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The PCjr looks at an unquoted string of characters and thinks the
words are names of variables. It assigns each the value zero. Try these
cases:

PRINT This Is no better" <ENTER>

PRINT "Now we're closer to the rule. <ENTER>

PRINT "But it screws up In this caserPRINT"Right!" <ENTER>

NOTE: In the last example the colon (:) lets you put more than one
command on a single line, but since the closing quote on the first literal
Is missing, the colon Is not effective. Compare the result with this case.

PRINT"But It doesn't screw up now" :PRINT" Understand?"
<ENTER>

By now you have the Idea that you must <Enter> after typing a
command If you want the PCjr to do anything. If the text of this book Isn't
explicit about this action at times, don't sit there waiting for something
to happen. Hit <Enter>!

NOTE: Here's a shortcut that will make your work a little easier.
Instead of typing the five-letter word PRINT, type a question mark (?).
You get the same result.

2. GETTING SOME WORK DONE

The PRINT command also lets you use the PCjr as a calculator. Try
these commands!

PRINT "3-1-2.1"

PRINT 3-h2.1

In the first case the numerals and plus sign are treated as part of a
sentence, as a "literal." When the quotation marks are removed, PCjr
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treats the expression as numbers subject to the operation of addition,
and proceeds to perform the indicated arithmetic.

The PCjr can do these elementary operations on numbers:
ADDITION: Specified by a plus sign ( + ) as above
SUBTRACTION: Specified by the usual minus sign (-)
MULTIPLICATION: The PCjr follows the general computer con

vention of the asterisk (*) for this operation. Try
this example:

PRINT 4*5

DIVISION: Specified by the slash (/). Try this case:

PRINT 81/9

Can you guess in advance what will happen when you try this
example?

PRINT 10/0

Make a note of the result. If you accidentally do this, you'll want to
be able to recognize the problem.

In this last case PCjr even tells you approximately how big it thinks
"infinity" is, namely, 1.701412E+38, which is nearly 2 followed by
thirty-eight zeros.

Occasionally you'll generate some funny-looking numbers like
that one. Don't let them hang you up in confusion. For now ignore them
and go on. I'll tell you about them when and if it's relevant. (If you must
know right now what this "scientific" notation means, read about
floating-point numbers in Chapter 3 of the BASIC manual.)

You'll also see some funny arithmetic results that will make you
suspect PCjr's arithmetic capability. Try this example:

PRINT 15*(1/15) (Thought you'd get one, didn't you?)

The problems PCjr has with arithmetic stem from rounding num
bers to a specific number of digits, or from converting a number from
binary to decimal representation. To deal with this issue adequately is
very complex and, for the moment, unimportant.
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EXPONENTIATION: This is multiplying a number by itself a given
number of times. For example, 3*3*3*3*3 is represented as 3"5, the
circumflex C) denoting the superscripting operation one sees in
algebra books for "raising to a power." Do the following example and
check it by successive multiplications:

PRINT 3'7

Don't be concerned I If you don't use exponents in your work, you
don't have to use them with PCjr.

OTHER OPERATIONS: You can also do integer division, modulus
arithmetic, and elementary circular functions right on the screen as we
have just been doing. I won't introduce these advanced topics. If you
know about them already, you don't need me to explain them to you. If
you're not familiar with them now, you'll probably never have need for
them. (For the definitions of these operations and intrinsic functions,
see the BASIC manual.)

Though I've used integer numbers for the most part in these
examples, you can do the arithmetic operations with decimal frac
tions—you know, decimal points, and dollar-cents numbers. Try a few
cases of your own making for each arithmetic operation. When the
numbers get too big or too small, they are represented in scientific
notation.

BASIC performs arithmetic in a definite order—it's complicated.
The answer you get depends on your use of parentheses to group
terms. Try the following examples, recording in your notebook the
variety of answers obtained:

PRINT 3-k 4/2 PRINT 2*(3-k 4*5-6)
PRINT (3 -k 4)/2 PRINT 2*3 -h 4*5-6
PRINT 4/2-1-3 PRINT 2*(3-t-4)*5-6
PRINT 4/(2 -I- 3) PRINT 2*(3 -h 4)*(5-6)

Do you get the answers you expect?
Invent some more complex problems of your own to test how

parentheses are handled. Make notes of any unexpected results you
get. It's important to understand what happens to arithmetic results as
you do or don't use parentheses to group terms.
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