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Why Should You Buy This Book?

Welcome to the world of personal computers! This book, much like
the PCjr, is designed for people who have never used a computer
before. So, the odds are that if you're reading this, you might be a
little nervous about sitting down and working with your PCjr. But
don't worry: we have written this book with you—and your needs—
in mind. We start slowly with very basic concepts of computing
and gradually build up your computer confidence (and vocabulary)
as we go along. Even if you do have prior experience with com-
puters, you'll find our practical approach to the PCjr may teach you
some things you never knew before. There’s an old adage, “Expe-
rience is the best teacher” Well, in the area of computers, it ought
to be—it’s the most expensive. We hope that some of our own costly
experiences will save you time, money, and grief as you learn to
succeed with your PCjr. ‘
We’ve made this book as practical as possible, developing very
special features to make learning about the PCjr simple:

o Helpful checklists to save you time and money. (To make it
easy to find these handy hints, we’ve marked each one of them
with a “time- and money-saving figure” Look for the logo shown
at the left as you read the chapters.) These suggestions for using
your system and purchasing supplies, components, and programs
guide you through the sometimes-confusing world of personal
computers.

e Hands-on exercises to guide you through your first experi-
ences with the PCjr. These exercises cover everything from turning
on the computer for the first time to simple programming tasks.
Fully illustrated, the exercises let you compare your own computer
screen with ours and quickly spot any errors.

e A complete glossary of computer terms at the end of the
book.

e Original programs we have created just for you—programs

xiii
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Why Should You Buy This Book?

that not only explain the fundamentals of programming, but pro-
vide you with hours of fun.

o Helpful photographs and drawings that illustrate exactly what
we're talking about in the book. A picture really is worth a thousand
words, and we’ve combined text and art to guide you through learn-
ing about the PCjr.

¢ An introduction to BASIC and LOGO, two of the most pop-
ular programming languages available for personal computers. For
those of you interested in writing your own programs, we’ve explained
programming fundamentals to get you started.

e Complete chapters on word processing, spreadsheets, and
data base management programs—the “big three” software appli-
cations you’ll most likely use.

One more thing you should know is that this book was written
by an author team. We all have the same last name, and, in fact,
we're all related (son, mother, and father). But we have quite varied
backgrounds—one medical doctor, one writer, and one computer
scientist/teacher. This diversity of experience helps us provide you
with all the information you need to master the PCjr without
becoming bogged down in material that is too technical. We’ll be
there every step of the way to make sure your introduction into
the world of computers is rewarding and fun.

No book is the result of just the authors’ effort. Many people
play a vital part in the finished product, and this book is no exception.

We would like to thank Rosemary Morrissey, Jill Liscom, Rick
Scott, and other IBM’ers for their help with the technical material
on the PCjr. We thank Chuck Ericson for his contribution to the
programming portion of the book. Thanks are also due to Fred
Kellenberger for his astute comments and encouragement. A col-
lective thanks to the numerous vendors and equipment manufac-
turers who cooperated with us in the preparation of this text and
allowed us to use photographs of their products. A special thanks
to Ed Hutshing, book editor of The San Diego Union, who has
always been a great source of wisdom and advice. Thanks again,
Ed.

Finally, we owe a deep debt of gratitude to the wonderful and
talented people at Times Mirror, particularly Susan Newman for
managing the project, Liz Currie for tremendous support in editing
and production, and Lacey Wootton-Kraus for editorial assistance.



Why Should You Buy This Book?

~ And now, if you're all set to go, let’s get acquainted with your
new personal computer. Get ready for one of the great adventures
of your life! :

Vernon Sondak
Eileen Sondak
Norman Sondak
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A Few Words From The Publisher

We are pleased to publish The Complete Guide To Success With
The IBM PCjr. Owning a PCjr provides you with a marvelous
opportunity to discover the pleasures of a personal computer.
Whether you plan on using the PCjr for business, home, or edu-
cational purposes, you’ll soon wonder how you ever got along with-
out it!

We have made every effort to present you with a quality book
that will be of value to you for a long time. We assembled a team
of authors who have a combined experience of over 35 years of
computer education. The authors carefully tested every program
in the book on the PCjr. And, as a successful publisher of educa-
tional books for over 75 years, Times Mirror/ Mosby brings a dem-
onstrated history of publishing experience to the project.

If you have any comments about this book to share with us or
with the authors, please contact us at:

4633 Old Ironsides Drive

Suite 410

Santa Clara, California 95050
(408) 748-8588



So Now You
Own A Computer:

The First Step To
Success

il

Welcome to the age of computers. If those words fill you with dread,
you’re probably not alone. But they really shouldn’t. A computer is
no more threatening a tool than a pocket calculator, because com-
puters are really just bigger, faster, smarter, and more versatile cal-
culators. Remember, the computer is only a machine. It’s a pow-
erful machine—the most powerful ever invented—but it is still
only a machine, and it can help you in a multitude of different
ways.

Computers are not all that new. The ﬁrst computer was built
over thirty-five years ago, but your little PCjr would look about as
out of place next to that first massive computer as the space shuttle
would look next to the Wright brothers’ airplane. Those early com-
puters were nearly the size of basketball courts, and they consumed
so much energy that when the first one was turned on in Philadel-
phia, the entire city’s lights dimmed because of the power drain.

Computers have come an enormous way since those early days.
In fact, your IBM PCjr is considerably more powerful than that first
gargantuan machine. Computers are truly universal machines.
Theoretically, their only limit is that the tasks they perform must
be stated as a series of steps. And with the advanced state of today’s
technology, there is practically nothing computers cannot do. The
only catch is a human one—people have to understand the prob-
lems well enough to transfer them to computer solutions. And that,
as you'll find out, often is easier said than done.

Computers monitor the condition of seriously ill hospital
patients, do the lightning-quick calculations necessary to keep

1



2 So Now You Own A Computer: The First Step To Success

spacecraft on course, and even control and design other computers.
Today’s business computers are small and compact. Their speed
and reliability have made them wonders of modern engineering.
And even with the phenomenal increase in calculation speeds and
data processing capacity, the price of computers has plummeted
over the years. Computer scientists and engineers proudly state
that if this same progress had been made in the automotive indus-
try, a Rolls Royce capable of 140 miles per gallon would be available
at the price of forty cents.

CRAggRass -

The Intel 8088 microprocessor chip, the “brain” of the PCjr.



Computers—What Are They? 3

Home computers similar to your PCjr have been around for
about eight years. There are now more than 4,000,000 home com-
puters, and that number is expected to triple in the next few years.
So, as you can see, the age of computers is here—and it is here to
stay.

You're going to hear a lot of words like home computers, per-
sonal computers, microcomputers. Most of them mean about the
same thing. Personal and home computers, for example, are essen-
tially the same in terms of their technological aspects. If your com-
puter is at the office, it’s generally called a personal computer. It
changes to a home computer when you take it home. Both of these
small computers are microcomputers, which means that the entire
processing unit is contained on a single “chip” (integrated circuit).
But we'll get technical about things a little later on.

Computers—What Are They?

A computer is a lot like a big, fast calculator but has one thing most
calculators don’t—memory. You may say, “Wait a minute, my cal-
culator has a memory” What happens, though, when you turn it
off? Most calculators lose the results once the power is turned off.
Computers, on the other hand, have the capacity to store infor-
mation and data for future use.

If you understand the concept of memory, you've gone a long
way toward mastering your computer. The notion of memory is
difficult for some of us to grasp, because we tend to associate it
with human faculties, not with machines. The computer’s memory
is just a place to put facts and figures until you need them. A file
cabinet full of papers is a form of memory, and so is this book
(Figure 1-1). :

Computers have their own internal file cabinets that allow
them to store all sorts of facts and figures (“data,” in computer talk)
until they are needed. Computers, unlike many other devices that
hold information, allow rapid and easy access to all the data con-
tained in their memory.

Every computer has four main functions, which define the
way the computer performs its operations. Simply stated, these
functions are: input, processing, output, and storage (Figure 1-2).
Input means entering raw facts into the computer. Those facts can
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Programs
L-z
=

%

Figure 1-1 Memory comes in many forms, but to the computer it is just a convenient
place to store and retrieve data.

Input »  Processing Output

A

y

Storage

Figure 1-2 The four main functions of any computer are input, processing, storage, and
output. The central processing unit is responsible for coordinating these interrelated functions.



Computers—What Are They? 5

come from a person typing numbers at a keyboard, from a file on
a “floppy disk,” or from an instrument on a spaceship’s exterior.
Figure 1-3 illustrates this variety of input sources.

Processing is converting the input data into a more usable
form (Figure 1-4). For example, the instrument on the outside of
that spaceship may be taking measurements (a form of data) of the
sun’s position, and the computer may be processing that informa-
tion into the spaceship’s position and—by comparing the current

IBM
Computer

Figure 1-3 Input is the acquisition of raw facts for the computer to process. These raw
facts can come from numerous sources.
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TR
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Figure 1-4 In electronic data processing the computer turns raw data into usable information.

position to the position one minute earlier—the ship’s speed and
direction as well.

Output, quite logically, is the tangible result of the processing
operation, whether that data is shown on the spaceship’s display
screen, on display screens at Mission Control, or even on your own
home video monitor.

Last is storage, the part of the computer that holds the results
for later use—for instance, for recalculating the spaceship’s speed
and position again. Storage is another, better, way of saying mem-
ory. Simple, isn't it?

Of the four functions the most crucial, of course, is processing.
That’s why computers are called data processing machines. Inside
the computer all data is stored in the form of electronic pulses. To
the computer, processing is nothing more than adding, subtracting,
sorting, storing, and retrieving data in the form of these electronic
pulses, and reporting the results. With these four basic operations
the computer can perform any required task quickly and accurately.

What Makes The Computer Work?

How does a computer do all these things? To answer that question,
we have to understand just what a computer is. In a nutshell, a
computer is a system. A system can be defined as a collection of
parts or “components” arranged together to perform a specified
task. The task of the computer, as we have seen, is to process data.

A computer system’s components are the hardware and the
software. The actual physical pieces of equipment—such as the
keyboard, disk drive, printer, and so forth—are known as the hard-
ware. Hardware is general-purpose equipment. What this means is
that anyone with an IBM PCjr can do nearly any type of data
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Components are: (1) Intel 8088 microprocessor—the System CPU, (2) /O expansion
connector, (3) Cartridge connector, (4) Infrared receiver, (5) RAM memory chips, 64Kb total
of 8, (6) ROM memory chips, 32Kb each. Contain start-up and diagnostic programs, [/O
routines, cassette BASIC, keyboard adventure, and other functional programs, (7) Diskette
drive adaptor connector, (8) Internal modem connector, (9] 64Kb memory expansion
connector, (10) Power board, (11) Video graphics chip, (12) Asynchronous communications
chip for serial port, (13) On/Off switch, (14) Connector strip—cassette, serial port, direct
drive video, ports (left to right), (15) Hold for modular telephone connector to internal
modem, (16) A composite video connector, (17) Grand pins for internal modem, (18) Con-
nector strip—television light pen, keyboard spare connector, joystick one, ;oysuck two
(left to right), (19) The system cycle clock, (20) Input/Output interface controller chip for
input/output expansion, (21) Real time clock chip for time of day, and sound generation
control, (22) A connector for transformer power cord.

Internal memory for the IBM PCjr is provided by a series of specialized bhips that plug
into the main or “mother board” of the computer. External storage is provided by diskettes
(shown here), cartridges, or cassette tapes.
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processing, whether it’s word processing (such as writing this book),
balancing the budget, keeping a recipe file, or calculating income
taxes.

In contrast, software—the programs or instructions used by
the computer—is task-specific. WordStar, for example, is the name
of the word-processing program with which this book was written,
and it is an excellent program for that purpose. But you would not
want to use WordStar to balance your budget or do your tax returns.
Instead, you would use programs designed to make financial data
processing simple.

“Hardware” is the actual equipment that makes up your IBM PCjr personal computer, as
opposed to the “software,” or programs.
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Software comes in two parts: (1) the program, or the part that
the computer can understand, and (2) the documentation, the asso-
ciated literature that helps people understand how to use the program.

A program is nothing more than a step-by-step series of
instructions that tells the computer how to do what you want it
to do. If a computer could cook (not so farfetched an idea, mind
you), a recipe would be a perfect example of a program. The simple,
clear-cut steps you follow in a recipe to bake a cake are similar to
the steps the computer follows in doing complicated calculations.
It wouldn’t make much sense to have a recipe that said: “After
baking the cake for one hour, go back and add a pinch of salt to the
batter before baking” Similarly, the sequence of events is crucial
to the success of a program.

Also, being specific and unambiguous is just as important in a
program as in a recipe. Can you expect the computer to say, “How
much salt is a pinch?” It’s up to the programmer, the person who
prepares the instructions, to specify exactly what the computer
needs to know. ‘

Computer programs, like recipes, can be simple or complex—
and can be written by anyone. You probably wouldn’t want to try
a recipe for baked Alaska, though, from someone who had never
even made an ice cream sundae. The same is true for computer
programs. Writing programs for tasks as complex as word process-
ing, data base management, or sophisticated accounting is best left
to the experts.

Fortunately, expert “chefs” abound in the computer world, and
they provide excellent programs for performing specified tasks. These
programs are for sale at reasonable (not cheap) prices. And one of
the convenient things about these professional software packages,
like a recipe from a world-famous restaurant, is that in many cases
they can be modified to fit your particular tastes. '

The computer user (that’s you, if you haven't figured it out) is
barraged by a seemingly overwhelming number of programs to choose
from nowadays. You must be a careful and wary shopper. The rea-
son for all the programs is all those users—each with slightly dif-
ferent needs, desires, and computer budgets. But software is not
cheap, and the costs can mount for programs you rarely use or don'’t
really understand.
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What Are The Major Uses
Of A Personal Computer?

We've hinted at, but haven't directly addressed, a personal com-
puter’s major uses. A personal computer can be useful in four basic
areas: business data processing, home and personal use, education,
and entertainment. '

Business applications are the most frequent uses for personal
computers. In fact, more than half of all personal computers are
sold to businesses. Business uses include accounting, inventory,
record keeping, and financial management. Excellent software is
available for these purposes.

Home and personal activities, such as writing letters, balanc-
ing the budget and checkbook, and keeping recipe files, are an ever-
growing area of personal computer use. Although programs are
available for such uses, you may find that your personal needs are
such that you must write some of your own programs or modify
slightly the commercially available programs.

Perhaps the fastest growing field of personal computer use is
in education. A superb teacher, the computer can tailor its speed to
the pace of the student, without ever losing its patience. More and
more new programs for learning foreign languages, spelling, arith-
metic, and even programming are becoming available.

‘Entertainment or amusement is the application for which the
personal computer originally was designed. Now computers liter-
ally have become “supertoys” When you play games on your com-
puter, you can set the level of competition to your liking. The
computer is always a good loser (and an even better winner). It
never gets tired and is always ready for a rematch. As you will find,
some of the graphics for computer games are magnificent. A num-
ber of outstanding games are available, prompting some to dub the
home computer the “coinless arcade” And, if truth be told, the
personal computer is really the secret toy of many computer own-
ers, including some professionals!

The computer is a patient, accurate, versatile, and absolutely
obedient helper—nothing more and nothing less. You have nothing
to fear from a computer and everything to gain. To realize the com-
puter’s full potential, however, you must learn to use it. The rest
of this book will help you learn how to make the most of this
incredible machine.
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Major uses of personal computers are for business, education, personal effectiveness, and
entertainment.
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Computers literally have become supertoys, providing countless hours of enjoyment for
people of all ages.

Further Reading

In those chapters where it is appropriate, suggestions for further
reading are included.

Are Computers Alive!, by Geoff Simons (Birkhauser, 1983). The
author conjectures that computers may be the next step in
evolution. ‘ ~

Artificial Reality, by Myron W. Krueger (Addison-Wesley, 1983). A
view of a world in which computers create an environment of
sights, sounds, and sensations of unusual aesthetic beauty. The
style of the book is pedantic, but its ideas are fascinating.



Further Reading 13

The Computer and the Brain, by John von Neumann (Yale Uni-
versity Press, 1958). The classic analysis by the genius who
conceived the modern computer.

The Electronic Cottage, by Joseph Deken (Morrow, 1981). A com-
puter scientist’s view of the super home computer of the '80s.
Offers some interesting insights into what people can, and
will, be doing with home computers.

Electronic Life, by Michael Crichton (Knopf, 1983). A well-known
author’s- discussion of how to think positively about com-
puters. Contains excellent advice, but the book’s poor organ-
ization makes it difficult to use.

The History of Computing, by Marguerite Zientara (Computer-
world, 1981). A chronicle of the important events in the devel-
opment of computing equipment, together with a snapshot of
the people that made them happen.

The Intimate Machine, by Neil Frude (New American Library, 1983).
A British psychologist looks at the love/hate relationship
between people and their computers.

The Micro Millennium, by Christopher Evans (Viking Press, 1979).
A critical examination of the future of computers and the com-
puter industry.

Microman, by Gordon Pask (Macmillan, 1982). An in-depth analysis
of the man/computer relationship, with some predictions for
the future of the social impact of computing.

The Rise of the Computer State, by David Burnham (Random House,
1983). A “big brother, 1984, view of computers in government
and industry. This book will give you added reasons for under-
standing and mastering your own computer.

Travels in Computerland, by Ben Ross Schneider, Jr. (Addison-Wes-
ley, 1974) A novice’s comical journey through the early frus-
trations of large-scale computing systems.
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This chapter looks specifically at the hardware that makes up the
IBM PCjr computer. In discussing each individual device, we will
refer back to the computer’s four basic functions: input, processing,
output and storage. This will give us a framework in which to work
and will allow you to see how each individual device contributes
to the system. An understanding of how the parts contribute to the
whole is particularly important if you wish to purchase additional
hardware for your system.

Input—The Keyboard

The keyboard is the part of your computer that looks like a type-
writer. But you might as well know right from the start, it is not a
typewriter. Perhaps the most obvious difference is your keyboard’s
special infrared linkup with the rest of the system. We'll talk in
more detail about this and other technical aspects of your system
later. For now, we're going to look specifically at the “input” part
of the keyboard, which entails an explanation of the keys themselves.

As you look closely, you will see that there are a number of
keys not found on a typewriter. Also (and we’ll talk more about this
later), the keys on the keyboard are not always what they appear
to be. But enough mystery, let’s examine the keyboard (Figure 2-1).

The first thing to notice about the keys on your PCjr keyboard
is that the characters are identified on the keyboard surface rather
than on the keys themselves as they are on a typewriter. (In this
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Figure 2-1 The major input device for the IBM PCjr is the keyboard. The keyboard uses an infrared cordless
connector (powered by 4 AA alkaline batteries) to relay input to the systems unit. The PCjr keyboard has 62
programmable keys. Some are identical to standard typewriter keys; others have different functions that may
vary depending on the programs being used.
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book we will use boldface brackets [ ] to indicate keys. This will
make it easy for you to follow our discussion.) In addition to the
character, some of the keys (like [B], [8], and [/]) also have a color
code as well. For now, we will concentrate only on the standard
keys.

The alphanumeric keys (letters, numbers, and punctuation
marks) basically are identical in arrangement and function to those
on a standard typewriter. For instance, for upper-case letters or for
the punctuation marks above the numbers—such as the dollar sign
($) above the 4 or the asterisk (*) above the 8—you depress the
[SHIFT] key simultaneously with the desired key, as you would on
a regular typewriter. Watch out for the [CAPS LOCK] key, though,
because it behaves differently from what you might expect.

When the [CAPS LOCK] key is depressed, all letters will appear
as capitals,

LIKE THIS.

Numbers and punctuation marks are unaffected, however, so to
print a number sign (#) with [CAPS LOCK] activated, you still must
depress the [SHIFT] key. The [CAPS LOCK] key needs to be depressed
only once and all subsequent letters will be capitalized. If you press
the [SHIFT] key while [CAPS LOCK] is activated, the letters will appear
as lower case. To deactivate [CAPS LOCK], you must depress [CAPS
LOCK] a second time. Pressing the [SHIFT] key does not release the
[CAPS LOCK] key.

The [CAPS LOCK] and [SHIFT] keys are examples of control keys.
The other control keys are the carriage return (also referred to as
[RETURN] or [ENTERY]), the [BACKSPACE] key, the [TAB] key, the CON-
TROL key [CTRL], the ESCAPE key [ESC], the FUNCTION key [FN],
and the ALTERNATE key [ALT]. Notice that the last four keys are
not standard typewriter keys at all. These keys have special pur-
poses, which may vary from program to program.

Three of these keys — [ESC], [ALT], and [FN] — are colorcoded
as well. The [ESC] key is colorcoded red, as a warning to the unwary.
The [ESC] key can do exactly that—let you escape from a part of
the program you mistakenly got into—at least in some programs.
However, if you press the key accidentally, you may lose valuable
data — thus the red warning color.
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The other two keys—|[ALT] and [FN], which are blue and green,
respectively—operate in conjunction with the other keys of the
same color on the keyboard. For example, when the [ALT] key is
depressed simultaneously with the [/] (slash) key, a backslash

\

is produced.

Notice that the backslash is depicted on the surface of the
keyboard in a blue area just below the key. The [ALT] and [FN] kevs
are just different kinds of “shift” keys. That means they shift the
meaning of the key being pressed to a new meaning. On the key-
board, the new meaning is designated by the color coding. For
example, the backslash is color coded blue and is obtained by strik-
ing the [ALT] and [/] keys together. We represent the combination of
these two keys in “shorthand” as [ALT/] or [\]—either way is okay.
Pressing the [ALT] or [FN] keys along with a key that either is not
color coded or is color coded differently will not produce any char-
acter and will be ignored by the computer. Figure 2-2 shows all the
combinations used by the PCjr for the [ALT] and [FN] keys.

The function keys [F1] through [F10], color coded green, are
special-purpose, time-saver keys. They are produced by the com-
bination of the [FN] key and the number keys [1] through [0] (for 10)
depressed together. Different programs can assign different mean-
ings to these keys. For example, typing [F1] may take the place of
typing a string of other characters. These keys speed you up by
saving keystrokes and minimizing errors, and they increase the
power of the keyboard and the usefulness of the program. Proper
use of the function keys requires a knowledge of how they are
assigned in a particular program.

Notice the arrows by the four keys in the lower-right corner
of the keyboard along with the words [HOME], [END], [PG UP],
[PG DN]. These keys are cursor control keys and can be used to
move the cursor (the flashing bar of light that indicates where the
next typed letter will appear) quickly around the monitor screen
(more on this later). The keys marked [INS] and [DEL], which stand
for insert and delete, are just to the left of the cursor control keys
and are also used in typing and word processing.

If all of this is starting to sound too complex, now is the time
to take heart. It’s easy to use the IBM PCjr keyboard. In fact, in
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= Break
Echo

= Print screen

D:0:0-0-0-0-0 0-0-0-

= Pause

= Home

= Page up
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= End
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= Screen lock

Figure 2-2 Combinations used by the PCjr for the [ALT] and [FN] keys.

many ways it is easier than using a standard typewriter. And prob-
ably the best news of all is that the PCjr is extremely understanding
and forgiving of typing mistakes. It will usually (but not always)
give you a chance to correct those typographical errors before they
become a permanent part of the memory.

To demonstrate this feature, you are going to do some simple
typing exercises as soon as your system is set up. These exercises
will give you a feel for the keyboard and will help you get acquainted
with that funny little flashing bar of light called the cursor (soon
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to become one of your closest friends). These exercises will con-
vince you how easy it is to correct your mistakes with the IBM
PCijr. '

But any further discussion of using the keyboard must wait
until we have met and assembled the rest of your PCjr computer.

Processing—The System Unit

Processing, as we've already stated, is the most crucial function of
your IBM PCjr. It is this function that really sets your computer
apart from a calculator or similar device. Processing is done in the
system unit (often abbreviated SU). Your PCjr system unit is made
up of an outer case, an enclosed power supply, a printed circuit
“mother board” (a base board to which everything is attached), and
the various “cards” or “boards” that also are made of printed cir-
cuits. A card or board in computer terminology refers to a lami-
nated plastic unit on which dozens of circuits, chips, and wires are
embedded. These boards are self-contained modules that plug into
slots inside the system unit. Each serves a special function or
functions.

Personal computers are designed in separate pieces for an
important reason—expandability. If you want to use a device or
function that your computer is not capable of handling, you don’t
have to change your entire system. You just add the appropriate
module—for example, a memory expansion module—that allows
your computer to adapt.

A good example of a function that many computers cannot
perform right out of the box is graphics (which is nothing more
than the ability to draw pictures and graphs on your computer). All
you have to do to upgrade your system for this new task is to open
the back of your system unit and plug in a graphics card. Simple,
right?

The heart of the computer’s processing ability is the micro-

© processor chip, that tiny marvel of electronics that gives your home
computer its power. If we looked inside the IBM PCjr, we would
find the Intel 8088, 16-bit microprocessor. That’s a mouthful to say,
but it conveys some important information. To understand what
this means, we have to be familiar with “bits” and “bytes”.
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Diskette drive signal cable

Telephone jack connector

for internal modem Diskette drive cooling fan

Diskette drive mechanism

Diskette drive lever
(to open and close drive)

Diskette drive adaptor
Internal modem

64Kb RAM memory and
video display option

Diskette drive power cable

The inside of the IBM PCjr, showing the Intel 8088 microprocessor and the dozens of other
chips that make up the systems unit.

The bit is an important computer concept, because it is the
basic unit the computer uses to process data. There are two differ-
ent bits (which, by the way, is an acronym for binary digits), the
two binary numbers 0 and 1. If you are unfamiliar with the binary
or base-2 number system, don’t worry. Just come along for the ride
for a moment.

Inside the computer the bits 0 and 1 are represented as elec-
tronic pulses or currents, which are either “off” (0) or “on” (1), or
absent (0) or present (1). Figure 2-3 illustrates this idea.
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This memory and display option upgrades the 64K model of the PCjr to the 128K enhanced
version. Note that the module is encased in metal shielding to reduce interference from
other electronic devices.

Positive current Negative current
Bits as current 0
1
Open
Closed
Bits as switches — o—6—— _OO/O__
1

\
/
O Off
W
Bits as lights —  —

AN

Figure 2-3 Bits, or binary digits, can be represented in the computer in a number of ways—
as a switch, current, light, or any other two-condition (for example, On/Off) state.
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Every piece of data stored in the computer is stored as a group
of bits. These bits (groups of 1’s and 0’s) can mean letters, numbers,
or symbols to the computer. Usually, eight bits are required to store
one character. In computer lingo eight bits is called (no, not $1.00)
a byte. The letter A, for example, usually is written inside the com-
puter as 01000000. The computer interprets the pulses that corre-
spond to these bits and recognizes them as A. Larger combinations
of bytes become words, sentences, paragraphs, and so forth. So when
the computer “sees” a string of binary digits like

0100100101000010010011010010000001010000010000110110101001110010
it can interpret these pulses as
IBM PGjr

Fortunately, all this binary number business is built into the sys- -
tem and you don’t have to know a thing about it to use the PCjr.

Until the IBM PC, older brother of the IBM PCjr, came along,
most personal computers used eight-bit microprocessors. The IBM
PC was the first major system to use the sixteen-bit microproces-
sor. The extra eight bits make the IBM PCjr microprocessor faster
and more powerful, because it can store more data and perform
more functions in each operation.

The microprocessor works hand in hand with the computer’s
memory, or storage. The function of memory is to store data and
programs and permit their ready retrieval by the microprocessor.
There are two kinds of memory: RAM and ROM. RAM stands for
random access memory. With this type of memory, information
can be stored and retrieved at any time. ROM stands for read only
memory, or, actually, retrieve only memory. The original data in
ROM is entered at the factory or by special equipment, and the user
can retrieve information from it but cannot alter the data in any
way (Figure 2-4). ROM extends the storage capacity, but, as you can
see, it has its limitations.

ROM, however, does have one important advantage over RAM
memory. The information stored in RAM memory is lost as soon
as you power down (turn off) the computer, but ROM retains its
information when the computer is turned off. This is the reason
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Figure 2-4 The two types of memory have different characteristics. RAM (random access
memory) is somewhat like a chalkboard on which information can be written that is erased
at the end of the lesson. ROM (retrieve only memory) is more like a glassed-in bulletin
board, containing a special message that cannot be erased or changed.

ROM is used to hold programs and other data that must be available
over time.

Regardless of the type of memory in use, all programs must
be stored inside the computer in order for you to use them. There-
fore the size, speed, and type of memory are key factors in computer
performance.

Memory is measured in terms of the number of bytes of infor-
mation that can be stored. Most memory devices are capable of
storing many thousands of bytes, which we call kilobytes (Figure
2-5). The basic IBM PCjr has 64 kilobytes of memory (abbreviated
as 64K) as RAM. The expanded version has 128K of RAM. An addi-
tional 32K can be added by using plug-in cartridges of RAM—such
as the game cartridges.

Also located inside your system unit are other empty slots for
additional function cards—for instance, a communications modem,
or for extra memory. These extra slots are important because with-
out them you cannot expand your system further without an expen-
sive add-on chassis.
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Figure 2-5 One kilobyte equals 1024 bytes.

That’s a quick trip around the inside of the IBM PCjr. The good
news is that you really don’t have to think much about the innards
of the computer while you use it. Understanding the machinery is
valuable, though, when the time comes to expand your system.

Output—The Monitor And Printer

The main output device for the IBM PCjr is the video monitor, the
televisionlike screen on which the computer displays what’s going
on. Like the image on your TV set, the image you see on the mon-
itor is formed by combinations of dots. Resolution refers to the
number of dots (or pixels as they are called) that fill a given area.
The smaller each dot, the more dots there are and the higher the
resolution. You can see the difference between high and low reso-
lution in Figure 2-6. The refresh rate refers to the frequency with
which the picture on the screen is renewed. To eliminate screen
flicker, you need a high refresh rate. For clarity and readability, high
resolution is essential.

Monitors display two distinct types of information: text (words
and numbers) and graphics (pictures and graphs). Inside the com-
puter different cards are required to handle graphics, and in some
cases the same is true of the monitor. A monitor that is suitable
only for text display uses serifs, or tiny horizontal lines of dots, to
form letters and numbers. This results in a clear, attractive, easy-
to-read display for word-processing applications (Figure 2-7).
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High resolution: Low resolution:
640 horizontal by 200 vertical, 160 horizontal by 100 vertical,
or 128,000 pixels or 16,000 pixels

Figure 2-6 The resolution of any video display is determined by how many dots, or picture
elements (pixels), there are in a given area of screen. The more dots, the higher the resolution.

A graphics monitor uses tiny dots for forming letters and num-
bers as well as for drawing straight or curving lines, which in turn
form pictures. Unfortunately, the dots produce somewhat poorer
quality letters and numbers as the price for their extra capability
of also being able to draw lines and curves. As monitors continue
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Letter a with serifs Letter a with dots

Figure 2-7 Text-only monitors form images of characters using short lines called “serifs”
to create a sharp, easy-to-read display. Graphics-capable monitors form character images
from groups of dots. The resulting character is not as clear as that made by text-only
monitors. However, graphics monitors make up for their relative lack of sharpness by
allowing complex patterns and graphs to be displayed. Any pattern, no matter how com-
plicated, ultimately is composed of the same tiny dots that letters are made of.

to improve, the discrepancy between the text legibility of graphics
and nongraphics monitors may decrease.

In addition to this difference in the presentation of graphics
information, monitors differ in their color patterns. Most monitors
are monochrome (one color). Three major color schemes are avail-
able for monochrome display monitors: green on black, amber on
black, and white on black. The amber on black scheme is now
generally considered to be the easiest to view for long periods of
time, but many people prefer the green-on-black combination.

Monochromatic video monitors are fine for looking at words
and numbers. But for really exciting games and graphics, color is
the way to go. Of course, color monitors are also more expensive,
just as color TVs are more costly than black-and-white ones.

For word processing the color monitor is usually set to white
on black. Color is used when graphs or games are displayed. Color
is definitely a worthwhile investment, especially if games or graph-
ics are your major interest. Besides IBM there are a number of other
vendors who offer fine color monitors at reasonable prices. Two
that we have used with success are the Princeton Graphic Systems
and the Taxan. '
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Because display monitors are not exactly disposable, you should
spend an hour or so using any monitors you are considering (whether
it be color or one of the various monochrome schemes) before you
make your final purchase. All differ in color and intensity, and it’s
important to test the equipment yourself, because the “best” is
strictly a matter of personal preference.

The PCjr can also use your home TV set as an output display
device, but this definitely is not recommended for anything other
than game playing. Your color TV is an extremely low-resolution
device compared with a specially designed and engineered com-
puter video monitor. The colors will not be as sharp nor the images
as well defined, and letters and numbers will appear ragged. Lines
can be no more than forty characters in length, compared with the
eighty-character lines of computer monitors. This is a serious draw-
back if you are using a home TV as a monitor for word processing,
because it means you will be limited to seeing only half of what
you are writing. . _

Using a TV set for an output display with the PCjr can be
compared to trying to power a yacht with a five-horsepower out-
board motor—all right for emergencies but inadequate for any seri-
ous sailing.

There is no firm evidence that sitting at a computer terminal
for extended periods is harmful to your health. An improperly
designed and organized work area, however, can lead to unneces-
sary strain and fatigue. In the next chapter we will discuss the
design of the computer workplace in detail. There is one point,
though, that should be made now. The placement of the monitor
is extremely important for viewing comfort. The background against
which the monitor is viewed should be a dull and nonreflective
surface. Do not place the computer monitor against a window, as
this will cause your eyes to tire rapidly. Also, be careful of reflec-
tions on the screen from lights or lamps. These, too, can be
distracting.

Monitors are the output devices we spend the most time inter- -
facing with (looking at). The output of a monitor is temporary, or
“softcopy” as it is called in trade talk. When you turn off the com-
puter, the monitor screen goes blank; when you turn it back on,
whatever previously was there is gone.

This temporariness is fine for some uses, such as game playing.
However, in a wide variety of applications, we need permanent or
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“hard” copies of the results. This is where printers come in. In
general, there are two types of printers: dot matrix and letter qual-
ity. Figure 2-8 shows characters made by dot-matrix and letter-
quality printers.

The dot-matrix printer forms characters as a pattern of dots.
Each character is produced from a nine-by-seven matrix of potential
dot positions. With the letter-quality printer, the characters are
fully formed, like those of a high-quality typewriter. Also, the char-
acters are produced in the same way as with a typewriter — by a
wheel, ball, or thimble’s striking against an inked ribbon and paper.

A dot-matrix printer can print graphics as well as text. As with
graphics monitors, some of the quality of the letters and numbers
is sacrificed to gain the ability to print graphs and pictures. On the
other hand, a letter-quality printer that produces fully formed char-
acters comparable to a typewriter cannot produce high-quality
graphics. As you can see, each type of printer has its advantages and
disadvantages.

Choosing a printer is one of the most difficult hardware deci-
sions you will have to make when you purchase your PCjr. For
most people the higher quality printing the letter-quality printer
provides is not really necessary, and justifying the greater expense
is difficult. In addition, the greater versatility and speed of dot-
matrix printers usually lead the average user to start off with one
of these.

The factors you must consider in printer selection are: the
volume of printing you will do, the nature and quality of the print-
out you will need, and the environment in which the printer will
be located. .

Your volume needs will dictate the requirement for speed in
your printer. The manufacturer’s suggested printer companion to
the IBM PCjr is the IBM PC Compact Printer. This printer is rated
at fifty characters per second and can print eighty characters per
line, which means that it will produce a printed page in about a
minute and a half. This should be sufficiently fast for most home
requirements. The print quality of the Compact Printer, though, is
only fair.

The Compact Printer is a thermal printer — that is, it forms
characters and images on special heat-sensitive paper. This type of
printer is inexpensive to manufacture but has a high cost of oper-
ation, because thermal paper is expensive (about five cents per sheet).
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December 10, 1983
December 1@, 1983

Pacific Bell
Sacramento, CA Pacific Bell

Sacramento, CA

To whom it may concern:

To whom 1t may concern:

I am writing regarding my

I believe you may have mad I am writing regarding my bill

may have made a small error in
November 15, I made one call t
you have me doun for 56 calls
slightly raises the amount of my
$2,059.67. If you will look at your ¥
will see that it was lmpossible for me to have made those S6
calls, because every one of them is supposed to have
occurred at 5:25 on November 1S.

calculations. On Novemberfif oo
London, England. However,}¥: or 56
calls to London, England. \l
the amount of my bill, fromN
If you will look at your copy g
will see that it was impossible for me to have
made those 56 calls, because every one of them is
supposed to have ocourred at 5:25 on November 15.

Please make this correction on my current bill, I
do not want to pay this amount and subsequently
be oredited on my next bill.

Please make this correctlon on my current bill, I do not
uant to pay this amount and subsequently be credited on my
next bill.

Thank you for your help. Thank you for your help.

Sincerely, Sincerely.

Jeff Kraus /

r——-\

e —

Letter-quality output Dot-matrix output
(a) (b)

Figure 2-8 For printing the highest quality text, you need a letter- (or typewriter-) quality printer. The dot-matrix
printer, although not producing as sharp a printout, has the advantages of speed, graphics capability, and lower cost.
The decision of what type of printer to purchase is one of the most difficult ones facing the prospective computer buyer.
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Thermal printers are quiet in operation, which is a strong advan-
tage if the printer is in a multipurpose room. Standard printers,
using the impact of an inked ribbon on paper to form characters,
are nearly as noisy as an office typewriter. And we all know that
typing noise makes a poor companion, especially if you are doing
work that requires concentration.

The PCjr product line also features a Color Printer, a remark-
able piece of printer technology. It can produce color graphics in as
many as eight colors, as well as text in a high-speed (200 characters
per second) graph mode, and fully formed character-quality text at
thirty five characters per second. As you can imagine, the cost of
this printer is more than the price of the entire extended PCjr sys-
tem. Most households don’t require a printer of this cost and
sophistication.

The dot-matrix printer used for the PCjr’s big brother, the PC,
is another printer that should be discussed. This printer, manufac-
tured by Epson, is sold under the IBM label. It also can be purchased
directly as an Epson MX-80 printer, usually at a significantly lower
price than the same unit offered by IBM.

Printers Available For The IBM PCjr

Printer Model Character Formation

IBM Graphics Dot matrix

IBM PC Compact Dot matrix (requires the use
of thermal paper)

Epson FX-80 Dot matrix

Epson FX-100 Dot matrix (allows the use
of up to 15-inch wide
paper)

Epson MX-80 Dot matrix -

Epson MX-100 Dot matrix (allows the use
of up to 15-inch wide
paper)

NEC Spinwriter 3550 Fully formed, letter quality
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Several other members of the Epson family of printers are now
available, such as the FX-80, RX-80, and the FX-100. All are excel-
lent devices. They differ mainly in print speed. All of this book’s
preliminary drafts were produced on an Epson MX-80 or FX-80 dot-
matrix printer, and that represented some heavy-duty printing. The
price of paper for these printers is usually in the penny-a-sheet
range, and the printer ribbons are long lasting.

These Epson printers range in price from about $300 for the
MX-80 to $600 for the FX-80. All should be satisfactory for even
heavy printing demands in the average household. For those appli-
cations requiring reports on wider paper, the MX-100 and FX-100
are available. The Epson printer is considered the industry standard
for a personal computer.

You may be thinking, “Do I really need a printer at all?” We
believe the answer is absolutely yes. There will be many times
when you will need hardcopies of your data, such as when you
finish a word-processing session and wish to proofread the material
at your convenience. Besides, hardcopy data provides extra security
against a total loss of hours of work—in the event your diskette or
cassette is damaged. The printer purchase is not the place to cut
corners to save a few dollars on the cost of your computer system.

Serial Versus Parallel Interface

When you look at the variety of printers available for the PCjr,
you’ll discover that besides the dot-matrix and fully formed char-
acter printers, there’s another wrinkle. Printers also come with two
different interfaces—serial or parallel. To allow many manufactur-
ers to produce inexpensive I/O (input/output) devices for computer
systems, the industry has standardized these two general ways to
connect the devices. For relatively slow devices (in terms of char-
acter transfer), a byte or character is moved as a stream of single
bits, in serial fashion. Hence the name serial interface. For faster
devices, the entire eight-bit byte is transferred at once, or in parallel
interface (which means there are actually eight separate wires mak-
ing the connection).

One of the standard features on your PCjr is a serial interface
for the IBM PC Compact Printer. However, the sales representative

- may have suggested a different printer for your PCjr and may have
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# Output Selection Guide

Main Use of Suggested Monitor  Suggested Printer

Computer

Word processing Monochrome Dot matrix (Epson),
(direct drive or letter quality
composite)

Business/financial Monochrome Dot matrix (Epson)

(composite) or
color graphics

Education Color graphics Dot matrix (Epson)
or compact
(thermal)

Games TV or color graphics Thermal

told you about the need for a parallel interface, or, in IBM parlance,
a Parallel Printer Adapter for that printer.

This arrangement would speed up printing somewhat, as you
can see, but the cost factor may make it difficult to justify the
increased speed. To make the matter still more complicated, many
of the letter-quality printers function perfectly well with the PCjr’s
standard serial interface. The printer you select depends entirely
on your individual needs, so evaluate all possibilities thoroughly
before you buy.

Storage—Cassette, Cartridge, And Diskette

In addition to the internal memory we discussed earlier, the com-
puter has external storage devices, wherein data can be stored apart
from the computer or can be transferred between programs and
other computers.

The IBM PCjr personal computers provide three types of exter-
nal storage: plug-in cartridges, floppy disks, and cassette tapes
(identical to those used for recorded music). The last method actually
is not practical for a computer like the PCjz, but for the sake of
completeness, we'll discuss it also.
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Printer Comparison Chart

Printer type Advantages Disadvantages
Dot matrix (inked Speed, graphics, Poor text quality
ribbon) permanent copy,
moderate price
Letter quality Excellent text Slow, poor or no
quality graphics, noisy,
expensive to
purchase
Thermal Moderate speed, Requires expensive
quiet operation, paper, requires
low price that printouts be

protected from
heat, moderate
quality graphics,
poor quality text

The first type, plug-in cartridges, is found on both IBM PCjr
models. These cartridges are made up of thirty two kilobytes of
ROM memory and contain commercially prepared programs and
games. In actuality, a cartridge is nothing more than a printed cir-
cuit board encased in plastic for durability and ease of handling.
The PCjr’s system unit provides two slots for cartridges.

The second type of storage is floppy disk or diskette storage,
available for the enhanced version of the PCjr. This type of storage
requires a device called a disk drive to store and retrieve informa-
tion. Diskettes (the formal name for these little disks) are much
like erasable phonograph records, in that they record information
on tracks concentrically around the diskette. Figure 2-9 illustrates
the interior of a disk drive.

The details of how the data is recorded on diskettes can be
fascinating reading, especially if you are an audio or electrical engi-
neer, but the normal or even the advanced programmer, not to
mention the personal computer user, need know little more than
the fact that the diskette tracks are divided into sectors for data
storage. The PCjr diskette stores 512 bytes per sector, uses nine
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Cooling fan

Gripping mechanism

Open/close lever
Figure 2-9 Cutaway of disk drive: Notice the fan at the rear of the drive, which is used
to ensure proper operation of the diskette over wide temperature variations.

sectors per track, and has forty tracks per side, with each sector
and track numbered so stored material can be accessed rapidly (Fig-
ure 2-10). The accessing of data on the diskette is handled by the
master control program supplied with the computer. Neither the
programmer nor the user of a program has to worry about where
data and programs are stored on a diskette. ’

Diskettes are cheaper and more versatile than cartridges and
much more widely used in serious computing systems. In fact,
cartridges are not even used in the business setting. The main
advantage of cartridges (and the reason for their popularity for com-
puter games) is that they are sturdier than the diskettes, a big plus
when youngsters are likely to be handling the equipment.

Actually, cartridges provide faster access to information than
do diskettes, but given the astronomical speeds of modern com-
puters, this is not much of a benefit. The overwhelming advantage
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Tracks

Sectors

Close-up of one sector,
composed of many tracks

Figure 2-10 Once it is formatted, a diskette is partitioned into tracks and sectors. Data
is stored on a diskette much like an erasable phonograph record.

of diskettes is that they can be easily reproduced. You can’t make
a copy of a cartridge, so you can't back up (duplicate for safekeeping)
any of the information stored within it. That’s a considerable dis-
advantage in computing, as you will come to realize.

A standard cassette tape recorder can be linked to your PCjr
through the use of an adapter cable. Programs can be read into the

The Qume 142 is a high-capacity, half-height, 5.25-inch disk drive. It can store unformatted
500 KiloBytes and is intended for use in a broad range of word processing and small com-
puter applications. '
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computer through the cassette recorder, and data can be stored on
the cassette tape in the form of audio tones. Although this type of
storage is the cheapest to install initially (especially if you already
own a suitable tape recorder), it is the slowest and least practical
storage form available. Also, in the long run cassettes are expensive,
unreliable, easily damaged, and they tend to lose their quality fairly
quickly with repeated use. Using cassette tapes is not recom-
mended with a machine of the power and sophistication of the
PCjr.

Other Parts'

Cables connect the various devices to each other. Detailed instruc-
tions as to “what goes where” will come later. For now, suffice it
to say that the cables are an integral part of the system and need
to be handled gently and safely, the same way you would handle
any electrical cable. The connectors on the ends of a cable are easily
damaged. The key to success here is simply using a little patience
and reading the instructions. Don't force a fit with any parts of your
computer, especially cables. Most electronic equipment cables are
purposely designed to fit only one way, to prevent current and volt-
age from being impressed on the wrong parts of a circuit. If the
cable you have doesn’t seem to fit, it’s probably the wrong one for
the job. We learned this the hard way.

We purchased a diskette drive and the associated cable required
to connect it to our computer system. Although the cable did not
slip into place easily, with a little extra force we managed to con-
nect it. As soon as we turned the power on, though, we heard a
squeaky sound and smelled burning circuitry. When we returned
the cable to the vendor, he acknowledged that it was the wrong
type for our system, but in the meantime the damage was done.
The drive had to be shipped to the manufacturer, and we were out
of business for weeks. Had we just returned the misfit cable, we
would have received the proper replacement and avoided damaging
the system.

Damaged cables are responsible for more computer service
calls than any other reason, so be sure to think twice before trying
to “help it along” when it doesn't fit easily.
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The Keyboard Connection

The keyboard is the only device that is not physically connected
to some other part of the system. This is because of its unique,
infrared cordless link, powered by four AA batteries. The rumor
circulating in the industry says that the keyboard was deliberately
separated from the system because people are afraid of keeping
electrical appliances on their laps. If you want to purchase a per-
manent connection, however, you can hook up the keyboard to the
rest of the computer anytime you like by using a cable similar to
a modular telephone cord.

There are several things you need to know about the special
infrared linkup between your keyboard and the system unit. A suc-
cessful connection requires a direct, line-of-sight pathway for the
infrared beam, free of any interfering people or objects. Imagine
that there is an eye inside the back of the keyboard and that it is
staring straight ahead. If this eye cannot “see” the computer, no
data will be transmitted. The keyboard will allow some degree of
tilt (a total of about sixty degrees), but basically it must be fac-
ing directly toward the main computer, with no solid objects in
the way.

Using the cable connection between the keyboard and the
computer is necessary if you have more than one PCjr (or even
remote TV controls) in the same room. Otherwise, the infrared
signals from each keyboard will interfere with each other and ren-
der everything you type meaningless.

Another cable option is the television connector that allows
you to connect your PCjr directly to your home big-screen televi-
sion set. Although this may not be advantageous when you use the
computer for word-processing applications or data processing, it
can make a big difference when you play computer games.

A word of caution here: Strong and persistent computer video
signals can damage the phosphor coating of your TV screen, espe-
cially if the same image is left on in the same location for a long
time. This can occur quite easily if you start a game, then leave
and forget to turn off the computer. Be sure that standard operating
procedure at your house is to turn off the TV or monitor—or at
least turn down the brightness and contrast—if no one will be using
the system for an extended period of time.
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Joystick

Also available for game-playing applications is the attachable
joystick, a movable control handle that allows faster, more direct
control for computer game playing. The extra control and sensitiv-
ity of the joystick should more than justify its added cost, partic-
ularly if you have known the joy (and frustration) of playing com-
puter games in the video arcades. The PCjr joystick is exceptionally
good, at least as reported by some of our game-playing friends.
There are two modes of operation for the joystick, the “spring
return” and the “free-floating” modes, which can be selected by a
switch setting. In the spring-return mode, the joystick will return
to the center position automatically when released. The free-float-

IBM joysticks for the PCjr.
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ing mode permits you to maintain the joystick in any position
without additional effort. Different game situations and personal
preferences will dictate which mode you will want to use.

Modem

The internal modem available for the PCjr is, literally, a window
on the world. The modem lets you send and receive data, messages,
and programs to and from anywhere that can be reached by a tele-
phone. The technique, called telecommunications, is so exciting
and important we have a separate chapter devoted entirely to that
topic.

A modem is a device that converts the digital pulse of the
computer into audio tones that can be transmitted over a telephone
line. The modem also can receive audio tones and change them
back to the digital pulses the computer recognizes.

ot £ NN Ty
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A modem is used to connect one computer to another via telephone. A variety of infor-
mation can be conveyed to your computer over the telephone, like the latest stock market
prices.
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What the modem really does is make the telephone channel
just a long cord between two or more computers. As a result, com-
puters can carry on conversations over distances of thousands of
miles, play games with opponents continents away, and search data
files in libraries anywhere in the world. A number of services are
now available that let you check the weather around the globe,
make travel reservations from your own computer, or even make
purchases. These services use local telephone lines to keep com-
munications costs low.

We recommend purchasing the PCjr internal modem, and as
we point out in Chapter 10, you will soon find many opportunities
to use it for business and pleasure. Using the modem is simple. In
the back of the PCjr system unit is a modular telephone jack. Your
telephone cord plugs directly into this, connecting your computer
to the world.

By the way, this “internal” modem (so called because the con-
nection is made between the telephone line and the computer
directly) is a big advance over the old, “external” modems. The old,
external modems sat next to the computer and required you to
insert your telephone receiver into receptacles in the modem. The
modem then listened to the telephone signal and translated it to
the computer via a connecting cable. The new internal modems
eliminate any need to use the telephone itself. It even eliminates
the need for dialing with a rotary dial telephone.

Light Pen

PCjr offers a light pen interface as part of its standard features. This
device looks like an ordinary ball-point pen, but it is light years
away from such a simple writing device. Instead of a point, it has
a light-sensing tip that can be pressed against the monitor to enter
data directly into the computer memory. Because the light pen
eliminates the need to keyboard responses, it is an easy method of
communicating with the computer. It allows slow and inexperi-
enced computer users to respond to questions or to select various
options.

Programs supportlng light pen input are still relatively rare.
Be aware, though, that this input device exists. It can and certainly
will be used in conjunction with computer graphics dlsplays as an
excellent teaching tool for children.



42

Anatomy Of The PCjr

The light pen is a sophisticated input device that conveys information to the computer by
the location of an illuminated area on the monitor screen.

Further Reading

The Basics of Digital Computers (volumes 1 through 3), by John

Murphy (John E Rider Publisher, 1958). This early book on
computers was based on a course in computer basics for com-
puter repairmen. Because all the ideas and concepts were new
at that time, the author used simple analogies, which makes
the book excellent for beginners. Almost all of the technical
information is hopelessly out of date, so don’t purchase the
book; look at it in the library instead. Although the details
may have changed, the fundamentals have remained constant.
In many areas of computing, the old adage “The more things
change, the more they remain the same” is certainly true.

Guide to Personal Computing, by Digital Equipment Corporation

(129 Parker Street, Maynard, MA 01754, 1982). This little booklet
formerly was a giveaway by the number-two computer man-
ufacturer in the United States, and it is now being sold in
computer stores. Although it is heavily oriented toward DEC
equipment, it has some good computer graphics as well as a
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sound discussion of the various components of a computer
system.

An Introduction to Microcomputers (volumes 0 and 1) by Adam
Osborne (Osborne/McGraw-Hill, 1980). A technical overview
of how microcomputers perform their various functions.
Because the discussion goes into the bits-and-bytes level of
detail, the book is not what might be considered light reading.

Magazines And Periodicals

The array of magazines and periodicals available on personal com-
puters is bewildering, but such publications can be classified roughly
into two categories: general purpose and equipment specific.

The general-purpose magazines contain articles about the whole
spectrum of personal computers, whereas the equipment-specific
ones are directed at a particular computer or product line. Com-
puter magazines and periodicals, like some computer manufactur-
ers, have a way of disappearing without a trace. Of the magazines
and periodicals that have been published over the years, four dis-
tinguish themselves and are recommended for furtherreading. There
is no need to subscribe to all four. One from each category—general
purpose and equipment specific—is a good mix. The four are:

Byte (70 Main Street, Peterbough, NH 03458, published monthly).
An oldie but goodie in the microcomputer magazine area. The
focus of this magazine often is quite technical, with issues
devoted to in-depth studies of particular topics or pieces of
equipment.

Creative Computing (P.O. Box 5214, Boulder, CO 80321, published
monthly). This magazine, one of the granddaddies in a young
business, covers the gamut of the personal computer industry.
Its editorial thrust is toward people, personalities, and per-
sonal applications.

PC Magazine (One Park Avenue, New York, NY 10016, published
twice a month). This one concentrates on the IBM PC line of
computers. It treats business and home usage and often has
features on add-ons for the PCs.

PC World. (555 De Haro Street, San Francisco, CA 94017, published
monthly). A newcomer that looks good. Aimed at both PCs and
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PC look-alikes, this applications-oriented magazine is of high
quality, both technically and from a publications point of view.

PCjr Magazines

A batch of new magazines aimed directly at the PCjr has sprouted.
Some caution is in order here. Often, starting with a general mag-
azine is better, waiting to see which of the new kids on the block
turns out to be the best.



Setting Up
Your PCjr:
Do’s And Don’ts

bl

The grandfather of your IBM PCjr, the large IBM computer of the
1960s and ’70s, was kept in a secure, windowless, air-conditioned
room—and for good reason. Computers are extremely expensive
and powerful pieces of equipment, and they are also fragile elec-
tronic devices. Dust, dirt, excessive sunlight, smoke, extreme tem-
peratures and humidity, and rough handling can impair perfor-
mance or cause errors in delicate storage devices like diskettes or
the larger hard disks (similar to floppy disks, but even more sus-
ceptible to dust and dirt). The PCjr, although a sturdy machine, is
still a precision instrument and needs protection from the same
conditions as did its larger ancestor.

In addition, household hazards that the big IBM machines never
dreamed of — pets, spilled coffee, curious children, and competing
electrical devices like TVs, microwave ovens, refrigerators, and
vacuum cleaners (which can cause power surges when turned on)
— threaten your IBM PCjr on a daily basis (Figure 3-1).

The Computer Workspace

You probably don't have a special windowless room in your home
just waiting for your computer, so you’ll need to choose carefully
when you decide on a spot for your machine. The work area should
be secure, quiet, well ventilated, comfortable (not too cramped for
space), and should have plenty of light, several grounded electrical
outlets, and some storage areas for books and papers.

45
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Figure 3-1 Some of the household hazards that can damage the PCjr.

Sunlight may add a lot to an environment for the computer
user, but you should avoid the temptation of putting your computer
in an area exposed to direct sunlight. Sunlight can generate a great
deal of heat, which in turn can damage your diskettes and the
delicate electronic equipment you have just purchased. Several hours
of direct sunlight can generate extremely high temperatures inside
the computer, and you would be surprised how quickly the equip-
ment can be damaged. And even if you avoid permanent damage,
you can expect some intermittent problems. To make matters worse,
it will take you a long time to trace those read errors or system
malfunctions back to the “sunburn” your computer suffered.

This advice is based on hard-earned experience. We went through
a period of recurring problems that none of the computer repair
shops could diagnose. After weeks of frustration, we finally moved
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the computer a few feet away from its original position (which was
catching the afternoon sun), and the system miraculously cured
itself.

A nearby telephone or telephone outlet is desirable for several
reasons. First, if you are the only one home and the phone rings
while you are hard at work with your PCjr, the mad dash to the
telephone can be quite distracting—and often ends up in the frus-
tration of hearing a dial tone when the calling party has given you
up for dead. A nearby telephone (or outlet into which you can plug
your phone) will eliminate this unnecessary distraction.

If you do have a phone nearby, resist the temptation to keep
right on computing while you chat with your friends. From our
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