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INTRODUCTION

A VOYAGE OF
DISCOVERY

We’re going to begin
a wonderful adventure, a safari

to discover the marvels of
the IBM PCijr.
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BEGINNING THE SAFARI

You'll learn the basics of what computers are and how they work, and then
you’ll discover the many ways you can use the IBM® PCjr™ at home and in your
work: for fun, for education, for school and business homework, and much more.

"This book will be your guide, your map, to help you find your way. It will take
you on a tour of all the parts of the PCjr, explaining how they fit together and what
each part does. It will describe the optional equipment for the PCjr, and from there
you’ll go on to explore computer games, practical applications, and programming,
You'll also see how your Junior’ ability to communicate over the telephone opens
up enormous possibilities in your use of computers. And at the end of your journey,
we will look back on your adventure and use what you have learned to see how the
PCjr fits into the whole range of IBM personal computers.

For myself, I've been working with all kinds of computers for over a dozen
years. When the IBM® Personal Computer—the big brother of our PCjr—first
appeared, I bought one as fast as I could. I fell in love with it, and I've loved
explaining it to people. Now, though, I've got a new love, the PCir, because it’s
such a completely wonderful little computer. My mission now, and my great joy, is
to take you on a safari of discovery, guiding you into the mysteries of our PCjr.




Introduction

THE GUIDE TELLS A SECRET

Would you like to know a secret? This is one that makes me chuckle. Plenty of
families today are debating whether it’s really worthwhile to get a home, or
personal, computer at all. These families are asking themselves, “Is it truly worth
the one or two thousand dollars that a complete computer costs?” The secret that
makes me laugh is that, when a family has more than one school-age child, or when
a couple both have professional jobs, a single computer isn’t justified—several
computers are.

That thought might seem astonishing at first. After all, computers aren’t like
toothbrushes. They aren’t so inexpensive that you don’t have to give a second
thought to everyone having their own. Yet, once you begin to realize the potential
of having a home computer like the PCjr, you’ll find that its uses grow in many
ways. If several people in your household will end up really using the computer,
then you may end up needing more than one.

Let’s put it another way. How many people in your household have individual
desks—for schoolwork, work brought home, home financial management work,
I’m-starting-my-own-business work? The chances are that most of those desks
would be more effective with computers sitting on them.

“Fveryone needs one.”
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DISCOVERING THE IBM PCjr

A STARTING POINT

To help out, as a guide for those of you who may be uncertain about just what
is what with these electronic marvels, Chapter 1 will take you on a quick walk
through the thickets of computer terminology. Then, for those of you who are
deciding what computer gear you might need, Chapter 2 will discuss the kinds of
equipment—computer hardware—and the kinds of programs—computer soft-
ware—that you’ll need for the various things that you may want to do with your
computer. As part of that discussion, you’ll see what you need when you have just
one computer, and what you can share when you have more than one. I'll try to
help you avoid wasting money by buying too much, and wasting time by buying
too little. And once we've covered that, we can head off on our journey into
personal computing itself.

Chapter 3 will show you how to set up and start the PCjr and Chapters 4
through 7 will give you a look at games, education, home and business applica-
tions, and communications. In Chapters 8 and 9 you’ll explore programming; in
Chapters 10 and 11 you’ll move on to DOS and the inner world of the PCjr itself;
and, as mentioned earlier, in Chapter 12 you’ll see how the PCir fits into the realm
of IBM personal computing— past, present, and future.

In the early days of home computers, the computers truly were toys. Nothing
wrong with that—the computer is just about the best toy ever. But when people
tried to use toy computers for more serious things, it just didn’t work out. As a
consequence, plenty of those computers ended up sitting on closet shelves when
the amusement of their games wore off. This experience has led lots of people to
doubt the value of buying a home computer. But this doubt is based on experience
with computers that had little real capability.

The situation is very different with the IBM PCjr. While the PCjr is a
marvelous game player and a wonderful toy, it is also a very capable, serious-
minded computer, able to perform a majority of the tasks that more expensive
professional computers, like the IBM PC and XT™ do. We’ll be showing you
plenty you can do with a PCjr to get things done.

So, lets begin our safari. Let’s plunge into the jungle of computing and
discover the IBM PCijr.
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CHAPTER

COMPUTER BASICS
AND COMPUTER TALK

Anthropologists sometimes call us
“man, the tool maker” to emphasize
that one of our most important
distinguishing characteristics as a
species is our ability to create tools
to enhance our lives.
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THE IDEA OF A COMPUTER

Before we can begin our voyage of discovery, in quest of the IBM PCir, we
must know what we are stalking. Just as a safari needs some basic equipment
before it sets out, we need some basic understanding of the ideas and terminology
used with personal computers, like our PCjr, before we’re really ready to pursue it
further. So in this chapter, we’ll cover some computer fundamentals.

If you already understand what personal computers are all about, you can skip
to the next chapter, where we’ll begin discussing the details of the PCjr. If you’re
just starting to work with computers, read this chapter closely. And if you feel
you’re in between, skim through what we have to say here, to be sure you
understand it all.

What a Computer Is

Of all the tools that we have created, from screwdrivers to sewing machines,
the most flexible and powerful is the computer. A computer is a machine, but it’s
not like an ordinary mechanical machine. First, a computer is mostly electronic—
just as a telephone or a television is electronic; it is not mechanical. But that isn’t
the most important thing that sets a computer apart from other kinds of machines.
What is really special about a computer is that it is a Jogic machine. All machines do
some kind of work, and the work that a computer does is logic work: It does
arithmetic, it constructs drawings, it even makes decisions, in its own way.

A mechanical machine performs physical operations—a sewing machine
stitches, and a saw cuts—but a logic machine performs symbolic operations, such
as calculating income taxes or keeping track of things we write (like these words,
which were written on an IBM Personal Computer).

Computers are not the only logic machines that mankind has devised; adding
machines and calculators are also logic machines. But a computer is a unique
combination of logic machine (like a calculator) and electronic machine (like a
television), raised to a degree of sophistication beyond that of any other machine
mankind has ever made.

It would be easy to think of a computer as nothing more than a very sophisti-
cated adding machine or calculator, but if we did so, we would miss the most
important characteristic of a computer: A computer is a machine that can be given a
series of instructions—called a program— in advance, and can then carry out those
instructions, on its own, to manipulate symbolic information.

Computers are not the first programmable machines. The very first was a
machine known as a Jacquard loom that was developed to weave intricate patterns
according to a program that told it what sort of pattern to weave. Many sewing
machines, too, have been programmed to go through the particular moves needed
for fancy stitches.
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What is special and unique about a computer is that it is a programmable logic
machine that combines the ability to work with symbolic information—both
numbers and letters—and the ability to be programmed to perform a great variety
of tasks.

A Handy Analogy

A good way of learning about the general idea of a computer is to compare it toa
person at work, particularly to a handyman or a jack-of-all-trades. So to help you
better understand what a computer is, let’s draw an analogy between a computer
and a handyman. Our handyman will serve as a model to help explain what a
computer is, what its parts are, what it can do for us, and how it goes about doing it.

What makes this analogy between a computer, like our PCjr, and a handy-
man so apt is that the things a computer can do are much closer to human skills
than are the things that other kinds of machines can do. A computer can read and
write, in its own special way, just as we can read and write. A computer can
manipulate numbers and words. A computer can even talk on the telephone, as
we’ll discuss later.

Like a handyman, a computer can do many things within the limits of its basic
abilities. Also, like a handyman, a computer starts out with some skills and some
knowledge, and it can “learn” new skills and new knowledge when necessary. Of
course, a computer isn’t exactly like a person, and we have to be careful not to
stretch this analogy too far. But with a little care, we can get a very good idea of
what a computer is and what it can do, by drawing a picture of the computer as a
handyman.

KEY PARTS

Lets begin by looking at the main parts of a computer. There is computer
hardware, and there is computer soffware.

Computer hardware is all the physical parts of the computer: its keyboard,
where we type things in; its display screen, which can be a special computer
display or can be a TV set; its printer, if the computer has one; and its innermost
parts which, for the PCjr, are contained in the mysterious box called the system
unit. Computer hardware is the equivalent of a handyman’s body—eyes, ears,
hands, and more—plus any tools that the handyman might have. A handyman
might, for example, have a typewriter to type things for us, just as our computer
might have a printer connected to it.

Computer software is all the programs that we might use on the computer.
Software consists of instructions to the computer, telling it what to do and how to
do it. Computer software is the equivalent of two kinds of skills our handyman has.

3



DISCOVERING THE IBM PCjr

First, there is system software, the basic software that helps give the computer its
fundamental skills; this software is similar to what our handyman learned as he
grew up—how to tie his shoes, and how to read and write. Second, there is
application software, which gives the computer specific useful skills; this software is
similar to the training that our handyman can get to learn to do a particular job. For
example, if we need to keep track of supplies, our handyman can learn to do it;
similarly, we can get inventory software for our computer.

A Brain

No handyman could carry out our instructions without a brain. It’s with our
brain that we know how to do the thousands of things that people can do.

"The brain of a computer is called a processor or, for a small computer like our
PCir, a microprocessor: A microprocessor is a tiny silicon chip, full of miniaturized
transistors and other electronic parts, that has the ability to manipulate symbolic
information.

A Place to Work

In order to get anything done, a person needs a place to work. A handyman
needs a workbench, an explorer needs a clearing in the jungle to set up camp. The
computer’s workplace is called its memory.

» s

’

“So this is a microprocessor.’
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The word memory means one thing when we’re talking about people and
something very different when we’re talking about computers. Don’t think of the
computer'’s memory as you think of your own. The computer’s memory is its
workplace; it’s the handyman’s workbench, it’s the explorer’s jungle clearing.

When our computer is working for us, it works in memory, as a handyman
works on the workbench. What does the computer put in that work space? The
computer’s memory is used to hold programs (which are like instruction manuals
that the handyman would use), and it is also used to hold information, or daza (like
the lumber and other raw materials that a handyman would use) and work-in-
progress (the half-built parts of the work that is being accomplished).

There is also another way that the computer’s memory is like a handyman’s
workbench. Our handyman doesn’t keep the workbench permanently cluttered:
The bench is cleared off for each job. The same thing happens with computer
memory. The computer’s memory, for the most part, is used only temporarily for
the task at hand. If today we play a game on the computer, and tomorrow we use
the computer to write a report, the same memory—the same work space—is used
each time. Used, and then cleared for other work. Some parts of the memory are
set aside, permanently, for some special purposes—much as a workbench might
have part of its space permanently taken up by a vise or a work lamp, but most
memory is the erasable, workbench type.

How much work a computer can do for us depends on two main things: its
speed and its memory size. A computer’ speed is just like the speed at which a
handyman can work. A computer like our PCjr is quick enough to do most of the
things that we might want it to do in a reasonable amount of time, but there are
some computer jobs that involve just too much work for the speed of a home
computer and would take too long to get done.

An even more important factor in what we can ask our computer to do for us is
the size of the memory. Since the computer’s memory is its workplace, the
computer must have enough memory to hold all the things that the job requires. If
the instruction book and the lumber are too big to be managed on the handyman’s
workbench, the job can’t be done; if the program and the data are too much to be
managed in memory, the job can’t be done.

So, it’s mostly speed and memory capacity, especially memory capacity, that
determine whether or not we have enough computer power to do what we want to
do. Fortunately for us, most of what we are likely to want to do with a home
computer is well within the capacity of computers like our IBM PCjr. But don’t
expect miracles.

Getting Down to Business

The next thing we’ll look at is how the computer does work for us. "To get our
computer to do something, we have to tell it what to do, one way or another.
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DISCOVERING THE IBM PCjr

One way to tell a home computer like the PCjr what to do is to plug in a soffware
cartridge. A software cartridge is a prerecorded program that connects directly to the
computer’s memory. When we plug a software cartridge into the PCjr, it’s some-
thing like putting an instruction book on our handyman’s bench. We’ve inter-
rupted whatever the handyman might have been doing, and the handyman knows
enough to follow the instructions in the book without another word. When we plug
a software cartridge into our computer, the computer immediately starts carrying
out the program on the cartridge. Plugging in a cartridge actually places the
cartridge’s program right into the computer’s memory—right on the workbench,
ready to swing into action.

But cartridges aren’t the only way that a computer can get its work orders.
When our computer uses diskettes, as the enhanced model of PCjr does, then it
has access to a library of programs it can carry out. A cartridge generally has only
one program on it, and when we plug in a cartridge, we tell the computer to use
that program. A diskette, which we’ll talk about shortly, can have several programs
stored on it.

When we slip a diskette into our computer’s disk drive, we’ve done something
very similar to placing a reference library next to our handyman’ workbench. The
handyman hasn’t been told to do anything, but some instruction books are now
within reach; the computer hasn’t been told to do anything, but its instructions are
also within reach.

Once a diskette with some programs on it is placed into the computer’s disk
drive, we can give the computer a command. A command is simply the name of a
program that we want the computer to carry out, or execute, for us. If the command
is very ordinary—the computer equivalent of “tie your shoelaces” — the computer
already knows how to carry it out. Some commands are always on tap in the
computer, but most commands aren’t. When we give our computer a command, it
usually has to go looking for the program corresponding to the name of the
command, and the usual place to look is among the programs that are recorded
on a diskette.

By analogy, we tell our handyman to do something; on our computer, we type a
command on the keyboard. The handyman looks in the reference library for the
right instruction book; our computer searches the diskette in its disk drive for a
program with the name of the command. The handyman puts the instruction book
onto the workbench; our computer copies the program from diskette into memory.
Once the program is in memory, the computer can start using it to do whatever
kind of work the program instructs it to do.

Either way, with a cartridge or a diskette, we have to give our computer a
program to carry out. Either we plug in a cartridge, which the computer gets to
work on immediately, or we slip a diskette into the disk drive and then give a
command to the computer, telling it to find a program on the diskette.

That, briefly, is how we get our computer down to business.

6



Chapter 1: Computer Basics and Computer Talk

MORE ABC

UT MEMORY

Now we have a general idea of what a computer is and some idea of how it
works, but we need to start learning many more details. Partly, these are things we
really need to know, and partly they are things we don’t need to know, but that we
ought to be familiar with, just so we don’t get confused by some of those technical
computer terms. There’s probably no part of the computer that is associated with
more confusing jargon than the computer’s memory.

Bits

Computer memory is used to store information in the particular way that a
computer has to have that information for its electronic needs. The smallest piece
of computer memory, the computer’s equivalent of the atom, is the binary digit, or
bir. The decimal digits that we use every day are made up of the numbers 0, 1, 2,
and so on, through 9. Binary means “having two parts” and bits are represented by
just two numbers, 0 or 1. When we work with computers, we rarely talk about, or
work directly with, bits, but bits are still the fundamental building blocks of all
computer information. Incidentally, binary digits are particularly useful in com-
puter work, because they can easily and naturally be used to represent the
computer’s two possible “states of being”: ON (which is represented by 1) and
OFF (which is represented by 0).

Bytes

What we do commonly talk about with computers is something called a yze. A
byte is simply eight bits, gathered together into a single unit. A byte can be used to
hold a single character of the alphabet, such as the letter A, so bytes are also
sometimes called characters. Whenever you hear that some part of a computer can
hold so many bytes, or so many characters, you can figure that the two terms mean
essentially the same thing. Each byte in the computer’s memory can take on any of
256 different values. If we do a little math, we can figure out why. A byte could
have its eight bits set into any pattern of the two bit numbers, 0 and 1. We calculate
the possible different combinations of the bits in a byte by raising two to the eighth
power, which gives us 256.

The bytes that make up the computer’s memory can be used in many different
ways. A byte can be a number with 256 possible values. Or, we could reinterpret
the same byte, and consider it a character. As an example, one particular byte value
is 65 when our programs look at it as a number; when our programs look at it as a
character, it’s the letter A.

When we use bytes to store alphabetic characters, or Zex, as it is also called, we
use a special coding scheme in which various byte values represent the various
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letters of the alphabet, punctuation symbols, and so forth. Most computers, like
our PCjr, use the coding scheme called ASCII, or American Standard Code for
Information Interchange.

Justas we can use bytes to hold numbers or letters of the alphabet, we can also
use them to hold our programs. Programs, numbers, and text are all stored in the
same kind of computer memory. Depending upon what we are using any particular
part of the computer’s memory for, the computer interprets the information stored
in the bytes as either programs or data, and interprets the data as either numbers or
alphabetic text.

While bytes of memory can be handled separately by the computer, they are
usually treated in groups of bytes—as many as are needed for any given purpose.
For example, the word “For” at the beginning of this sentence is stored in three
adjacent bytes of memory, one with the ASCII code for F, the next with the code
foro, and then the final one with the code for . However many characters are in the
text we are working with, that is the number of bytes used to store the same text in
the computer’s memory.

When the computer works with numbers, it can also gather bytes together, to
handle large numbers. When the computer uses two bytes together, they are called
a word, but don’t confuse this word with what “word” usually means in English. In
PCjr-talk, a word is two bytes, treated as a single unit.

The Mysterious K

As shorthand, we usually talk of bytes in terms of K (short for £ilobyze). One K is
exactly 1,024, or about a thousand bytes. The number 1,024 is used for a simple
technical reason: Its a round number in the computer’s binary arithmetic system,
and nearly a round number in our decimal arithmetic.

Computer memories have lots of bytes in them; for example, an entry-level
PCjr computer has 64K of memory; that’s 64 times 1,024, or 65,536 bytes. An
enhanced PCjr has twice as much, 128K, so an enhanced PCjr has a workbench
that is twice the size of the memory workbench in an entry-level PCir.

Bits and bytes and K don’t refer just to the computer’s memory. They are used
whenever we talk about computer information storage. So the same terms will be
used when we talk about storing information on diskettes as well.

Two Kinds of Memory

Computers actually have two main kinds of memory: random access memory, or
RAM, and read only memory, or ROM. The computer’s working memory, our
handyman’s workbench, is random access memory, or RAM. This memory can be
used for any purpose; it is used, then erased and reused whenever needed. When
we say that an enhanced PCjr has 128K, we’re talking about ordinary working
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memory, or RAM. But, as you’ll see in the next section, a computer needs some
kinds of permanently recorded information, as well as erasable working storage;
this is what read only memory, or ROM, is used for.

These two terms, RAM and ROM, are easy to confuse, since they differ by
just one letter. To avoid confusion, I usually don’t use the term RAM; I just say
memory when I mean the computer’s ordinary working RAM. When we’re talking
about the permanently recorded, read only memory, most people say ROM, and
that’s the term I'll use.

Read only memory, ROM, is used in two different ways in computers like our
PCjr. One way is inside software cartridges; the programs in each cartridge are
permanently recorded in ROM. The other way is inside the computer itself. This
ROM is used to hold whatever programs are permanently installed in the computer
as part of the computer’s fundamental education. That’s what we’ll talk about next.

THE COMPUTER's EDUCATION

All the programs that a computer uses are like the education that a human
handyman would have. Just as our handyman has gone through different levels of
education for different purposes, so our computer has different kinds of programs
that take care of the different things it needs to know. Since an understanding of
these kinds of programs is very important to our understanding of computers, we’ll
take a look at what kind of programming education a computer has.

BIOS: An Elementary Education

You might think that the physical parts of a computer—its keyboard, its
display screen, its printer—would be completely capable of doing their assigned
tasks. Interestingly enough, thatisn’t the case. A certain amount of what it takes to
get any part of the computer to work is done with the physical hardware, but the
rest is done under the control of some special programming software.

This special control software is called the BIOS, short for Basic Input/Output
System. It’s called that because, for the most part, this software deals with the parts
of the computer that take in information (zzpuf)—for example, from the key-
board—or put out information (ouzput)—for example, to the display screen. In
the PCjr, the BIOS is permanently stored in ROM, so it’s sometimes also called the
ROM-BIOS.

The BIOS is one part of what we earlier called system software, the software
necessary to make the computer work in general (so that the computer can then get
down to some specific business we want it to do).

Parts of the BIOS help the computer get its work done. Other parts test the
computer when it is first turned on, and also when it is running, to make sure that
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DISCOVERING THE IBM PCjr

nothing is going wrong. These parts of the BIOS are called diagnostics. Our PCjr
has a lot of diagnostics programs built into it; some of them run automatically, and
some of them work just when we tell them to. (The Guide to Operations that comes
with the PCjr tells us how to run these diagnostics and what to do when we find
something wrong.)

The BIOS is the most fundamental part of the computer’s education, and it is
also the most rudimentary. When we grow up, we learn how to dress ourselves,
how to use electric lights, and how to avoid getting run over in traffic. The BIOS
provides our computer with an equivalent level of skills. Nothing sophisticated,
but all the basics.

DOS: A College Education

If the BIOS is the computer’s elementary education, then the computer’s
operating system is its college education. Like the BIOS, an operating system is
part of the system software— part of the programming that makes the computer
work in general. The operating system for our PCjr computer is called the Disé
Operating System, or DOS for short. Like most operating systems (and as the name
disk operating system implies), the DOS that our PCjr uses comes on diskette and
is based on the use of diskettes; so we can only use DOS when we have the
enhanced model of PCjr, with its diskette drive and extra memory.

An operating system, such as DOS, provides an enhanced level of skills for our
computer, and many—not all, but many—of the programs that we’ll want to use
with our computer count on the computer having those skills on tap. From games
to financial applications, these programs all rely on DOS.

Programs that do need DOS usually are clearly labeled “requires DOS” on the
package, so we can generally tell which ones these are. Programs that don’t use
DOS aren’t usually marked in any special way; they just don’t say they need DOS.
I like to call this latter type of program stand-alone, because it stands by itself,
without DOS; there really isn’t any standard terminology for this kind of
program, though.

Most cartridge programs for the PCijr are stand-alone programs that don’t use
DOS, but that’s not a universal rule. There are cartridge programs that work with
DOS and when we come to the chapter on DOS, we’ll see why. Some programs,
particularly game programs, that come to us on diskette are stand-alone. On the
whole, though, most programs that come to us on diskette are programs that need
DOS in order to be used.

What does DOS do?

Why do some programs need DOS, anyway? And what is the difference
between a stand-alone program and one that needs DOS?

10



Chapter 1: Computer Basics and Computer Talk

Let’s make an analogy with the kind of worker we might hire to help do certain
things. If we needed some simple manual work done, we wouldn’t need a worker
who knew how to type and write shorthand. On the other hand, if we needed all
kinds of office work done, we’d want to hire someone who had the special skills
that secretaries and other office workers have.

When we use DOS with a PCjr, we get a computer that has lots of extra skills,
particularly skills that have to do with keeping information stored on diskettes.
DOS provides these standard skills, in a common and consistent format that can be
used by a great many programs. DOS relieves our other programs of the burden of
knowing how to do lots of things, such as how to work with diskettes. When a
program is based on DOS, it’s similar to our hiring a college-educated worker: We
can count on the combination of the computer and DOS to know how to do things
that the computer alone doesn’t know.

Stand-alone programs can have all the skills that DOS has and, in fact, some of
them do. But the people who wrote those programs had to duplicate a lot of the
effort that went into creating DOS. Programs that rely on DOS don’t have to
duplicate that effort—they can let DOS take care of the routine stuff, while the
programs get down to their own special tasks.

You’ll find that many of the most important programs that you want to use with
your computer count on having the support and skills of DOS.

Now let’s take a peek at what computer programming languages are all about.

Learning Languages

Deep inside each computer, our instructions— the computer programs—are
being carried out in a very cryptic and mysterious way. The actual form that
computer programs take isn’t designed for us to understand, it’s designed for the
speed and efficiency of the computer itself.

Yet computer programs are written by ordinary humans, and the programmers
who create them have to be able to work with them in a practical way. To help with
this work, computers have programming languages.

A programming language is simply a scheme that lets us express what we want
the computer to do; after we’ve written a program, it is translated, one way or
another, into the form that the computer needs.

The form that programs take when the computer carries them out is called
machine language; as I've mentioned, it’s very cryptic. When programmers want to
write programs more or less in machine language, they use something very close to
it called assembly language. Assembly language is almost exactly the same as
machine language, except that when programmers want to add two numbers, they
get to write ADD, instead of 83C120. A program called an assembler; or a fancier
translator called a macro assembler; then translates the instruction into machine
language.
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Different computers can have completely different machine languages and,
therefore, different assembly languages, unless they happen to use the same
processor. For example, all IBM personal computers use the same microprocessor,
so they all have the same machine language. The different models of Apple®
computer use several different microprocessors, so they have several different
forms of machine language.

High and low: More about languages

Assembly language is called a /ow-/evel Janguage, because the programmer has
to write a separate assembler instruction for each machine instruction. Since each
separate instruction does just a little, the procedure can become very laborious.

High-level languages make things somewhat easier. With a high-level language,
we can use one instruction to ask for a relatively complicated operation to be done,
and that instruction will be translated into dozens or even hundreds of machine-
language instructions. The savings in effort can be enormous.

The most commonly used high-level programming languages for personal
computers are BASIC and Pascal. Other popular languages are Logo, FORTH,
and C. 'Traditionally, large computers have used the languages COBOL and
FORTRAN a lot, and these languages are also available for personal computers.

Each brand of computer tends to have its own versions of the high-level
languages, which may not be exactly the same as the versions for another com-
puter. The different versions, however, will have a lot in common. This similarity
makes it easier to move programs from one computer to another when the
programs are written in a high-level language than when they are written in
assembly language.

In addition, several different versions of one programming language may be
available for one particular model of computer, like our PCjr. These different
versions may not all work exactly the same. For example, our PCjr, like all the IBM
personal computers, comes with a simple version of BASIC built right into its read
only memory. An extended version of the same BASIC is available on a cartridge.

Lots of other languages are also available for the IBM personal computers;
some of them can be used on our PCjr, but others, such as IBM’s COBOL, require
a bigger memory workbench than our Junior has.

In the end, any programming language has to be translated into machine
language. With high-level languages, this translating can be done by a program
called an snterpreter or by one called a compiler: Later, when we cover programming
in more detail, we’ll see what the difference is; interpreters and compilers work
very differently, and so it turns out to be both interesting and worthwhile to
understand them.

We have mentioned that the BIOS and the operating system, DOS, are system
programs, because they are part of what makes the computer run, rather than
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application programs, which do some particular job. The distinction doesn’t have
any significance; it just helps us understand the differences between types of
programs. The programs that we call assemblers, interpreters, and compilers,
which translate programming languages into machine language, fall somewhere in
between system programs and application programs. Some people consider them
system programs and some consider them applications: It's a matter of opinion or
viewpoint. Let’s consider them a little of both.

Job Skills

Application programs are the ones that we use to do some particular thing.
These programs are the finishing touches to our computer’s education; they are the
specific job skills that our computer can acquire.

There are lots and lots of application programs that we can use on our
computer. In fact, there are so many, and they are so interesting, that we’ll be
devoting all of Chapters 4 through 7 to discussing them, covering them subject
by subject.

Playing games and learning with educational programs are among the many
applications we use our computers for. There are lots of business and professional
applications, as well: word-processing programs to help us write letters, reports,
and term papers; accounting programs to help us with bookkeeping; home-finance
programs to help us budget and plan; tax programs to help us with filing our
income taxes; database programs to help us keep all kinds of records straight; and
much more.

In addition, there are communications programs that make it possible for our
computer to use the telephone to call other computers and gain access to a world of
interesting and useful information. And then there are programming applications,
which help us create our own programs.

In short, there is no end to the applications that we can put our computer to
work on.

DISKETTE FUNDAMENTALS

We’ve been mentioning the diskertes that our computer can use, particularly in
connection with the use of an operating system, such as DOS. We ought to take a
look at just what diskettes are and how they work.

A diskette is a place where we store all sorts of computer information. Our
computer can read information from the diskette, and can also write new informa-
tion on it. Old information can be changed or simply erased, so that it is no longer
there. Since it’s relatively easy to erase information from diskettes, we should make
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Figure I-1. A diskette

backups, or copies of our diskette data, so we don’t accidentally lose or damage our
data or programs.

Physically, a diskette is a thin, flexible circle of plastic, coated just like
recording tape, with magnetic material. You can see a drawing of one in Figure 1-1.
For protection, a diskette is enclosed in a square jacket, which has a slot in it so
information can be read from or written onto the surface by the computer.

A diskette fits into a diskette drive, shown in Figure 1-2, which is both a recorder
and a playback mechanism for what is recorded on the diskette. The enhanced
model of PCjr has a single diskette drive. Electronically, a diskette drive works like
a tape recorder, writing (or recording) information on the diskette and reading (or
playing back) information that was stored there. Physically, a diskette drive works
more like a phonograph player, spinning the circular diskette inside its protective
jacket, just as a phonograph spins a record. A magnetic read/write head passes over
the surface of the diskette something like the tone arm on a phonograph, reading or
writing information to or from the spinning diskette.

Diskette Technical Terms

There are lots and lots of technical terms that are used when diskettes are
discussed. You don’t need to understand them to use your computer. You only
need to learn about them if you’re interested in the technical side of computers.
We won’t be digging into these details here; when you’re ready for them, you can
find them in my more advanced book, Exploring the IBM PCjr Home Computer
(Microsoft Press, 1984). What we do need to do here, though, is simply mention
the most common terms, so you won’t be confused when you run across them.

Diskettes come in several varieties. For example, our PGjr uses the kind that is
5% inches in diameter, a size sometimes called a mini-diskette. Information can be
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Figure 1-2. The PCyrs diskette drive

recorded in different densities; on our diskettes, information is recorded in double
density, so our diskettes can hold more data than single-density diskettes can.
Diskettes can be recorded on one or both sides; ours are double sided, and those
are the ones we should buy, but we can also use single-sided diskettes if we happen
to get them for one reason or another.

The actual information that is kept on the diskette is recorded in sectors, and
the sectors are arranged in concentric circles called #7acks. You can see a diagram of
these details in Figure 1-3. Our PCjr uses diskettes with 40 tracks on them; each
track has eight or nine sectors; each sector holds 512 bytes of data.

[r Tray/

Sectors

—\ PN

Figure 1-3. Sectors and tracks on a diskette
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The storage capacity of a diskette depends upon the recording formar. Our
PCjr can use four different formats. The four formats are described in two ways:
either by their size (which might be 160K, 180K, 320K, or 360K) or else by whether
they are single or double sided, with eight or nine sectors per track. The format
used most often with our PCjris double sided, nine sector, which can hold a total of
360K of information for us.

Diskette Files

Much more important to us than those technical details is how we use
diskettes. We organize the information that we keep on diskettes into files. The
files on a diskette are analogous to the files we keep in a filing cabinet. We can store
any computer information that we want to keep on a diskette in a separate file. One
file might contain a program, while another file might hold the text of a report that
we’ve written. Another file might contain financial data, such as a record of the
entries in our checkbook.

Each file is identified by a file name. File names have a particular form, which
we’ll learn more about when we get to know how DOS works with diskettes. For
now, its enough to say that file names are short and sometimes consist of two parts
separated by a period. To give you an idea of what they are like, here are some
sample file names:

INFO
COMMAND.COM
SAMPLES.BAS
MINE
YOURS.TOO

Whenever we need to get to a diskette file, we must refer to the file by name.
One of DOS? jobs is to keep track of diskette files, and to make sure that they
don’t get mixed up.

With this short introduction to the basics of computers under our belts, we’re
now ready to set off on our safari into the PCjritself. In the next chapter, we’ll look
at the various parts of our Junior.
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THE PARTS OF THE PCur

As you can see in Figure 2-1, there are three main parts to the PCjritself. First,
there’s the heart of the computer, the box that contains most of what makes our
computer a computer; it’s called the system unit. We’ll be talking a lot about what’s
in the system unit, and how all the parts in it work together.

The second part of our PCjr is the 4eyboard. Our Junior has a nifty little
keyboard, with a feature that no computer has had before: a remote control that
talks to the system unit by infrared light in the same way that a remote control
works on a TV set. We'll cover more about the keyboard
a little later.

Figure 2-1. The PCjr’s three main parts
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The third part of our PCjr is the zransformer: Most pieces of electronic equip-
ment, including stereo systems, have transformers that convert standard electric
power to a lower voltage. Our PCjr has its transformer outside the system unit,
instead of inside, and this location has a lot of advantages. With the transformer
outside, there’s no high voltage inside the system unit. So when we open the
system unit, as we might do sometime, the procedure is much safer than if the
transformer were inside. We are also safer if we ever spill anything on the com-
puter. In addition, having the transformer outside makes the system unit lighter
and easier to move around, and it makes our computer more reliable—heat from
the transformer isn’t cooking the delicate electronics inside the system unit.

The System Unit

The system unit is the heart of the PCjr.
It contains the circuitry that makes our
computer go. Included in the system
unit are most of the parts we men-
tioned in the last chapter when we
drew an analogy between the computer
and a handyman: the microprocessor
(the handyman’s brain), the memory (the
workbench), and the built-in programs (the
elementary education).
If you want to look inside the system unit, you can pry its top off
with a screwdriver. It’s simple and safe to do; you’ll find official
directions on how to do it in IBM’s Guide to Operations for
the PCjr. I'll leave that for you to do when you feel
curious and adventuresome. What we need to
learn about now is what we can see on the
outside of our Junior’s system unit.

Across the front

When we look at the front of the PCjr’s
system unit, we see the five openings shown in
Figure 2-2. On the left are ventilation slots,
to help keep our Junior cool. In the middle
is a little round circle that is the PCjr’s “eye.”
This is how the computer sees the infrared light
that carries signals from the keyboard. We have to make sure
that this electric eye isn’t covered by anything when we use the keyboard;

if it is, the computer won’t be able to see what we’re typing.
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Figure 2-2. The front of our Junior’s system unit

On the right-hand side of the front are three openings—one across the top,
and two below. The top opening is for the computer’s diskette drive. That’s where
we insert any diskettes that we're using.

Just below the diskette drive are the two openings where we plug in software
cartridges. ‘There are two cartridge slots, for the times we use two cartridges that
are designed to work together. Both slots work in the same way, and it doesn’t
matter which slot we use to plug in any cartridge.

That’s the front of the computer, where we plug in our programs—diskette
programs and cartridge programs. Now let’s look at the back, where we plug in all
sorts of equipment.

Across the back

There are all sorts of sockets across the back of the PCjr, and they make all sorts
of connections. You can see them labeled in Figure 2-3, and just listing them all
will give us quite a good idea of what we can do with our Junior. Fortunately, the
sockets are labeled with small, molded letters to help make it easier for us to keep
all the connections straight. We’ll go over the sockets from right to left as we look
from the back.

At the top right is the power switch for the system unit; it’s labeled with the
international symbols for on and off; 1 (on) and 0 (off). Just below the power switch
is the socket labeled P, for power; this is where we plug in the power cord from the
external transformer.

Just to the right of the power socket is the audio connector, labeled A. Our PCjr
can generate all sorts of sounds, and this audio connector lets us feed the sound
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Figure 2-3. The back of the PCjrs system unit

signals into a hi-fi system if we want to. This is a jack-type socket, the kind used on
most stereos.

To the left of the power socket is a row of three sockets labeled C, S, and D.
The C socket is for connecting the PCjr to a cassette tape recorder; we can use
cassette tapes to record programs or information. Cassette tapes aren’t used much
with the IBM personal computers, but it’s nice to know that we can use them if
we want to.

The next of this group of three is the S socket. S stands for seria/ porr, which
is a standard way of connecting a computer to all kinds of optional equipment, such
as a printer or a modem. The serial port is also frequently called an RS-232
connection; if you see that term used, now you’ll know where the connection is on
your computer.

The last socket in this row of three is labeled D, for direct-drive display. As we’ll
learn shortly, there are several sorts of display screens that we can use with our
PCjr. One kind is known as an RGB (Red-Green-Blue), or direct-drive display.
When we use that kind, it plugs in here.

The next socket to the left is a second jack-type socket labeled V, for video.
This is for another kind of display screen, known as a composite video display. If
you have a composite display, you plug it in here.

Above the V socket is a square socket labeled M. This is the modem
connection, into which we can plug a telephone line. One of the options that fits
right inside the PCjr’s system unit isa modem, which does the job of translating our
computer’s communication signals into telephone signals and vice versa. The S-
serial socket can be connected to an external modem and then to a telephone, but
if we have the Junior’s internal modem option, we can connect a telephone line
directly to this M socket.

Next along to the left is a row of six sockets, similar to the three we saw before.
The one labeled T is the last of the three display connections; we use this one
when we use a TV set as a display screen.
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Nextis the LP socket, for a /ight pen. Few home computers have light pens, but
if we get one, it plugs in here. We can touch the point of the light pen to our
computers display screen, and a program can tell where on the screen the pen is
touching. Light pens can be used with such things as drawing programs and can be
lots of fun for kids—and grownups, too.

The K, for keyboard, socket is next. If we don’t want to use the keyboard’s
infrared light connection, we can connect the keyboard to the system unit with a
cable, which plugs in here.

Next is the L socket, which is reserved for some later use.

Finally, there are two J sockets, for joysticks. Joysticks are used with computer
games and educational programs.

That’s a summary of all the things that can plug into the different sockets on
the back of our computer.

And at the side

On the right side of the computer, there is one more connection, hidden
behind a panel. This is called the //O channel connector; a technical mouthful. This
connector can be used for additional equipment that we might want to add to our
computer. IBM makes a printer adapter that plugs in here; other options, from
other manufacturers, can connect here as well.

THE ENTRY-LEVEL MODEL

IBM sells the PCjr in two versions. The entry-level model is less expensive,
and with it, we get all the basic parts: the transformer, the keyboard, and the
system unit.

Inside the system unit is 64K of memory. Although 64K is the minimum for a
PCijr, our programs can do a lot with this amount of memory. And while 64K is the
least that we can have on a PCjr, it’s the most that can be put on many other home
computers; some can’t even accommodate that much.

An entry-level PCjr doesn’t have a diskette drive, so the opening for the drive,
on the front of the system unit, has a white plastic cover over it.

The entry-level PCjr lacks the two things that are really needed to make it a
full-powered computer: a diskette drive and more memory. The main thing we can
do with an entry-level model is use software cartridges, mostly games, but we can’t
do much more with it. That’s why there are relatively few entry-level models for
sale. But, with its $670 price tag, the entry-level PCjr is an inexpensive way to get
started with IBM computing; and the most important thing about an entry-level
model is that we can upgrade it to an enhanced model whenever we want.
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THE ENHANCED MODEL

The enhanced PCjr has the two most important things that the entry-level
model doesn’t: a diskette drive and extra memory. Adding these options brings the
price up to $1270, almost twice as much as the entry-level model, but it vastly
increases the ways we can use our computer.

The enhanced model doesn’t include everything that we could put on our
computer. There’s lots more, as we'll see shortly; but the enhanced model has
these two most important options. Since they are so important, let’s discuss them in
more detail.

THE TWO KEY OPTIONS

The diskette drive and extra memory are key options because, as we have
seen, they change our Junior from a whiz with software cartridges into a powerful
little computer that can use DOS and most of the programs its big brothers, the PC
and XT, can use. To use a diskette drive and DOS, we must have the memory
expansion as well; this is the reason these two options usually come together, and
why these two separate the entry-level model from the enhanced model. We can
buy the diskette drive and the memory expansion separately, but these two
options together are much more effective than either one alone.

The Memary Option

The memory-expansion option increases the PCjr's memory from 64K to twice
as much, 128K. As we mentioned in Chapter 1, memory acts as the computer’s
work space. With more memory, the computer can take on bigger jobs.

As it turns out, the difference between 64K and 128K is just the amount of
memory that is needed for most of the extra things we’d like our computer to do. If
we had even more memory— which we can’t have on the PCjr but can on the other
IBM personal computers—it would add to the things we could do, but it wouldn’t
make as dramatic a difference as this second 64K of memory does.

There are two main things the memory expansion does for us: It opens
up room for fancier uses of our computer’s display screen, and it gives us just
enough room to be able to use DOS, the disk operating system. Without 128K,
we wouldn’t be able to use DOS and the hundreds of programs, such as word
processors and business applications, that work with DOS.

If we have an entry-level PCjr, we can add the memory expansion if we want
to. It can be bought separately from the diskette option.
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The diskette drive is the other key option for our PCjr computer. With a
diskette drive, we can use all sorts of diskette programs—programs that work with
DOS, and stand-alone programs that work by themselves.

The diskette option opens up vast realms for us and our PCjr computer,
because it enables us to use the many IBM personal computer programs that are
available only on diskette. Having a diskette drive also makes it possible for us to
save our work. Whether it’s a report we’ve written, or financial information we’ve
developed, the diskette option makes it possible for us to do the work and then to
save it to diskette.

There are lots of other options available for our Junior. More and more of them
will appear as many different manufacturers make them available for us. What
we’ll look at here are the main options IBM provides for us.

One of the most important options we are likely to want for our computer is a
printer; such as the IBM/Epson printer, so that we can get a paper record of our
computer work.

Computer printers can be a real source of confusion, so we should take the
time here to cover the most important things about them.

There are two quite different ways that a printer can be connected to a
computer. When we get a printer for our computer, we need to be sure that both
the computer and the printer expect the same connection.

There are two kinds of connections: serial and parallel. A serial connection
allows the computer to pass information to the printer one 47 at a time. A serial
printer can be plugged right into the S-serial socket on the back of our Junior.

A parallel connection allows the computer to pass information to the printer one
byte at a time. A parallel printer needs to be connected to a parallel printer adapter
which, in turn, is connected to the I/O channel connector on the right-hand side of
our computer’s system unit.

If your computer has a parallel printer adapter on the side, then it is ready to
use either kind of printer, serial or parallel. Without the adapter, you can use only a
serial printer.

IBM sells both kinds of printers. There are also lots of other brands that can be
used with our PCjr. IBM’s inexpensive Compact Printer is intended to be used
with our Junior, and it plugs into the serial connection through a special adapter
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Figure 2-4. The IBM Graphics Printer and the IBM Compact Printer

cable; the printer and cable together cost only $215. IBM’s Graphics Printer, on the
other hand, is designed to connect to the parallel printer adapter and costs much
more. The extra cost of the graphics printer, or others like it, is because it can print
on any paper and make carbon copies as well; the IBM Compact Printer uses
special, heat-sensitive, thermal paper that reduces its flexibility, and print quality
too. Both of these printers are illustrated in Figure 2-4.
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Dot Matrix

THIS IS AN EXAMPLE OF DOT MATRIX PRINTING

this is an example of dot matrix printing

Figure 2-5. Dot matrix printing

When we are choosing a printer for our computer, we need to decide what kind
of printer we want, in addition to what kind of printer connection (serial or parallel)
we need. You'll have to visit a store to learn about all the differences in printers, but
a short summary here won’t hurt.

The biggest difference in printers is in the type and quality of printing. Doz
matrix printers print characters made up of a series of dots as shown in Figure 2-5;
the IBM printers are dot-matrix printers.

Most dot-matrix printers print rather crudely, but some can make very well-
drawn characters.

Daisy-wheel printers, on the other hand, work more like a typewriter. They are
named for the daisy-like shape of the print wheel, which has the individual letters,
numbers, and so forth on the ends of lots of spokes (the daisy “petals”) connected
to a central “stem.” Daisy-wheel printers usually print so well that they are
referred to as letter-quality printers. Figure 2-6 shows an example of the print from a
daisy-wheel printer.

Besides the print quality, there is also the printer speed to consider, and
whether or not the printer can print graphics images, such as graphs and charts.
Many dot-matrix printers can print graphics, but daisy-wheel printers cannot.

There are other factors to consider besides the ones we’ve covered here. Some
printers have what’ called a “buffer,” a feature that lets a printer accept and tem-
porily hold information faster than it can be printed. Also, some printers, like
IBM’s Compact Printer, use only special, thermal printing paper. Another feature
to consider is whether the printer is friction-feed, using individual sheets of paper,

THESE ARE EXAMPLES OF DAISY WHEEL or letter quallity printing. these
STYLES CAN BE SET IN CAPITALS or lower case and have 3

SPACING VARIATIONS: 15, 12 and 10 pitch.
Figure 2-6. Daisy-wheel, or letter-quality printing
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or tractor-feed, using pin holes on the sides of long sheets of perforated “com-
puter” paper. Look at both to see which kind is best for you.

When you buy a printer, you should get advice to help you choose from among
all these possibilities.

The Smart Modem

Most of the options for our computer plug into the outside, but there are three
options that fit inside our PCjr’s system unit. We know about two of them: the
memory expansion and the diskette drive. The third internal option is the PCjr’s
smart modem.

When we want to connect our computer to a telephone line, so that it can work
with other computers and remote computer services, we need a modem to
translate between computer signals and telephone signals. We can plug an external
modem into the S-serial socket, or we can buy the internal modem option that was
designed especially for our PCjr.

There are several advantages to having our Juniors internal modem. One is
that it is inside the computer, out of the way. Another is that it leaves our serial
connection free for other uses (such as a printer). But the biggest advantage, in
addition to these features, is that the PCjr’s internal modem is also “smart.” A
smart modem is one that can carry out commands for us, such as dialing numbers
or automatically answering the telephone. With a smart modem like our Junior’,
it’s easier to use our computer to communicate over the telephone.

Joysticks

To make playing games
better, we can buy joysticks for our
computer. A joystick, like the one
in Figure 2-7, has a lever that we
can move around to tell a game
program how to move our player.
There are also two buttons on
each joystick, which we use as fir-
ing buttons or to reset a game. Our
PCjr is designed to use two joy-
sticks, so two players can enjoy a
game at the same time.

Joysticks can be used with
programs other than games. They
can also be used with educational
programs, drawing programs, and
many others, as well.
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CHOOSING A DISPLAY SCREEN

Our computer needs a display screen to show us what it is doing. The PCjr has
three different sockets to connect it to a display screen, as we saw when we looked
at the system unit. There are actually four main types of display screen that we can
use with our PCjr, and even some more choices within each type. So here, we'll
outline what the various display screens are like.

TV Sets

The simplest and cheapest option for a display is a TV set. You can connect
either a color or a black-and-white TV to the PCjr’s TV signal outlet. As one might
expect, this option is the simplest and cheapest, but it also gives us the poorest
results. A TV set’s resolution—its ability to create a detailed picture—is relatively
poor for computer use. For example, when a computer displays written text
characters on a screen, it normally shows 80 characters across the width of the
screen. Eighty characters will not show clearly on an ordinary TV set, so the PCjr,
like the other IBM personal computers, is able to switch to showing only 40
characters on each line.

When we work with BASIC programs, we can set the display width with either
of these statements:

WIDTH 40
WIDTH 80

Besides having a practical limitation of 40 characters across the screen, a TV set
does not show most graphics games very well. Having a TV set connected to your
PCjr is like having a bad antenna connected to your TV set—the picture quality
will be poor; usable, but poor.

On the plus side, though, color TV sets do show all the colors that the PCjr is
able to produce, and even black-and-white TV sets do a reasonable job of showing
grey tones in place of different colors. I would say, though, that using your PCjr
with a TV set as the display screen is very similar to not having the diskette and
memory options: You can use the computer this way, but you won’t get to realize its
full potential.

When we use a TV set with a PCjr, we have to buy a special adapter called
a radio-frequency, or RF modulator: The RF modulator converts the computer’s
signals into T'V-style signals. The RF modulator plugs into the T-television outlet
in the back of the system unit.

Some of the newest, component-style TV sets can also be used as a different
kind of computer display. If you have this kind of TV, be sure to read the section on
RGB monitors.
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Composite Video Monitors

The next main kind of display screen for our computer is a composite video
monitor (monitor is just another word for display). This kind of display plugs into
the V-video jack in the back of the PCjr.

Composite monitors are the next step up from using a TV for a display screen;
generally, composite monitors provide a much clearer picture than TV sets can.

There are two kinds of composite monitors: ones that show color and ones that
don’t. As it turns out, and as you’ll see, this difference can be very important when
we get down to the business of using our computer.

Color composites

Like a color TV, color composite monitors can show all the colors our PCjr can
generate. The main difference is that a color composite monitor gives us a crisper,
clearer picture, as it is designed for the special needs of computer pictures.

Monaochrome composites

While it’s very pleasant to see all the colors that our PCjr can produce, it turns
out that color monitors aren’t always the best to work with. The reason for this is
very simple. Much of the work that people do with computers is with text—words
and numbers. Unfortunately, when we’re working with text, color displays for
computers can be very hard on the eyes after a while. Very few color monitors show
text clearly enough for us to avoid eyestrain.

Luckily, though, there is another kind of display screen that does show the
words and numbers of text information very clearly. This is a monochrome, or
black-and-white, composite monitor.

A monochrome composite display screen plugs into the same V-video socket
that a color composite display does. But a monochrome display doesn’t show any
colors—everything comes out as shades of one color.

The advantage of a monochrome display is that the text it shows is usually
much sharper than it would be on a color display. If you plan to use your computer
mostly for writing, or for working with numbers, then this clarity may be a big
advantage for you.

There are different colors of monochrome display. Many use green characters
on a black background. Some glow with an amber color, which many people find
easier on the eyes. A few others are straight black and white. If you want a mono-
chrome display, you need to consider which of these colors you might like best.

RGB monitors

The highest-quality and most expensive kind of display screen for our com-
puter is a Red-Green-Blue, or RGB, monitor. RGB monitors plug into the D-direct
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drive socket on the back of the computer. The computer generates a separate
signal for each of the three primary colors, red, green, and blue. This separation
makes it possible foran RGB monitor to show a better picture than eithera TV set
or a color composite display, in which the color signals are mixed together. A good
RGB monitor gives a much better picture than eithera TV or a composite monitor.
But, for working with written text, an RGB monitor is still not as clear as a
monochrome monitor.

The new, component-style TV sets are usually set up so that they will take an
RGB signal. So, if you have this type of TV set, you can connect it to your PCjr
either as an ordinary TV (through the T socket), or as an RGB monitor (through
the D socket). Either way works, but the RGB connection should work better.

SOME STRATEGIES

To close off this chapter, let’s consider some reasonable strategies for buying
and equipping an IBM PCjr. You'll have to rely on your own judgment and needs to
determine which model of PCjr would suit you best, and which options you are
most likely to use, but this section might give you a little insight and help you get
just the right computer setup.

Compared to the other IBM personal computers, even a PCjr with every
possible option installed is inexpensive. From that perspective, you might decide
that the best PCjr for you is a PCjr with every option available. Taking this
approach might waste a little money, but it will ensure that you have everything
you want, right from the beginning. Countless computer owners have wasted
many hours wishing they had bought some option that they later found they
needed. One way to avoid that problem is to get everything. With the modest cost
of the IBM PCijr, this approach isn’t as foolish as it might seem.

If you don’t intend to equip your Junior with every possible option, let’s con-
sider some approaches. The first question you need to answer is, what do you
expect to use your computer for? Here are the main possibilities; you can see them
outlined in Figure 2-8.

For Entertainment and Education

Start with: An entry-level PCjr, with a joystick or two. Buy the BASIC
cartridge, and any games and educational programs you want. Use your TV as a
display.

Then add: A color composite monitor for better picture quality.

Finish with: The diskette and memory options, along with DOS to enlarge
your repertoire.
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Entertainment and Education

Entry-level PCjr
Joystick Joystick HH
TV
BASIC cartridge
Game cartridges
Add:latcr
Composite monitor
Finisllll with
Memory
Diskette
DOS
Home Finance and Business Schoolwork
Enhanced PCjr Enhanced PCjr
DOS | BASIC cartridge [+ om posite DOS| BASIC cartridge |+ Composite
Financial programs monitor Word processor monitor
IBM Compact Printer Printer
Add:latcr Add :latcr
Spreadsheet program Programming languages
Word processor Finisl:l with
Smart modem Letter-quality printer
Finisil with
Tax program or template
Better printer

Figure 2-8. Equipment and software for the three main uses for a PGjr

31



_ DISCOVERING THE IBM PGR

Start with: An enhanced model PCjr. Buy DOS and the BASIC cartridge too,
since many business and financial programs will need them; buy any financial
programs you expect to need. Buy a monochrome composite monitor, or perhaps a
color composite monitor for a display. Buy the IBM Compact Printer.

Then add: A spreadsheet program, such as Microsoft® Multiplan™ or
VisiCalc™, and some sort of word processing program—it needn’t be a sophisti-
cated one unless you plan to do a lot of writing. Include the smart modem option if
you plan to get financial information from Dow Jones or THE SOURCE™.

Finish with: A tax-return program, or a tax “template” for your spreadsheet
program,; do this long before tax time, so you can use it for tax planning. If need be,
get a better printer as well.

Start with: An enhanced PCjr. Buy DOS and the BASIC cartridge, and a
simple word processor for reports and other homework. Get a color composite
monitor, or a monochrome monitor if writing will be the main use. Buy an
inexpensive printer of any kind (the IBM Compact Printer may not do, because it
uses special paper).

Then add: Whatever programming languages are used in the grades ahead—
probably Pascal.

Finish with: A letter-quality printer, for good finished work.

What you actually need, want, and can afford may not match any of these
outlines exactly, but the outlines can help you decide. Also, the chances are that
you are interested in more than one of the uses we’ve outlined here. If that’s the
case, check all the advice and either choose from among the outlines or buy every-
thing. When you are trying to decide what sort of display screen to get, consider
that written text doesn’t work well on color screens; if programming or writing are
important to you, get both a monochrome monitor and some sort of color display,
even if the latter is your home TV. If your different needs call for different kinds of
printers, buy just one better-quality printer.

Whatever sort of PCjr you decide on, remember that you’re never committed
to one orientation or another. You can easily shift the focus of your computer by
adding or replacing any of the options. One of the outstanding characteristics of the
PCjr is its remarkable flexibility.
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It’s now time to see how to start up the
PCjr: You'll learn how to plug the
pieces together and actually start the
computer running. This chapter will
give you a better understanding of the
first stages of using your computer.
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PUTTING IT ALL TOGETHER

It’'s remarkably easy to put the parts of a PCjr together so that they are ready to
work. It’ so easy, in fact, the chances are good that you’d do it right without any
instructions or help at all. But when the time comes for you to get started with a
PCjr for the first time, you can expect two kinds of help. First, your computer
dealer should be able to show you exactly how it’s done and might even do some of
the steps for you. And second, IBM gives us a very clear step-by-step set of
instructions in the Guide to Operations that comes with every PCir.

With that kind of help, we don’t need to discuss exactly how to put the PCjr
together. When the time comes, you’ll have all the help you will need. What we
should do here, for those of you who don’t have a PGjr yet, is give you an idea of
just how easy it is to put the parts together.

Plugging in the Main Parts

There are four parts we have to get ready before we can use our Junior: the
transformer, the system unit, the keyboard, and the display. The display is the
most complicated, so let’s talk about the other three first.

For the transformer, all we have to do
isunwrap it, plugone end of the cord into
the back of the computers system unit,

and plug the other end into an electrical
outlet. Remember, from the last chapter,
that the power cord from the transformer
plugs into the socket labeled P, as shown
in Figure 3-1.

Before we plugitin, though, we need
to make sure that the computer is
switched off. The on/off switch is above
the P-power socket, and it’s labeled 1/0,
for on and off; make sure that the switch is
pressed in on the bottom, where it’s
labeled 0 for off.

For the system unit, all we have to
do is put it where we want it to be, make
sure it’s turned off, and plug in the power
cord from the transformer. There are two
things to consider when we are choosing a
location for the system unit. First, we

Figure 3-1. How the transformer plugs into the PCjr
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have to make sure that the ventilation slots aren’t covered up, so that air can
circulate inside to keep the system unit cool. Second, the front of the computer
should be facing us, so that its electric eye can “see” the infrared signals coming
from the keyboard.

For the keyboard, there are also two things that we need to do. First, we should
make sure that its four AA-size batteries are in place. These batteries provide
power for the circuits inside the keyboard and also for the infrared light that the
keyboard sends to the system unit. So, turn the keyboard upside down and open
the door to the battery compartment, make sure the batteries are in place, and
close the compartment up again.

While we have the keyboard turned over, we can also see the two little folding
legs that are under the keyboard. These legs are to prop the keyboard up at an
angle; you can experiment, and see if you want to use them.

After we’ve checked the keyboard, we're ready to use it. Remember, wherever
you put the keyboard, make sure that the computer can see the infrared light
signals. Later, when you’re playing with the computer, you’ll discover that you can
usually bounce the light signals off the walls and ceiling and the computer can still
see them. But to get started, play it straight and make sure that the keyboard is
aimed at the front of the system unit.

Remember, too, that you can connect the keyboard to the system unit with a
cable. The cable plugs into the keyboard and into the K socket in the back of the
system unit. If you want to, you can make this connection, and you won’t need the
batteries inside the keyboard.

Getting those three parts ready is remarkably easy. Getting the display screen
ready is just as easy, but there are more ways to do it, because there are several
types of displays.

The Display

Setting up the computer’s display screen is more complicated to talk about,
simply because the different kinds of displays use different connections on the
back of the computer.

If you're using a TV set—a simple and easy way to get started with the PGjr—
you need a PCjr TV connector, which includes an RF modulator, as we mentioned
in Chapter 2. The TV connector plugs into the computer’s T-television socket. On
the connector is a switch that tunes the computer’s signals to either channel 3 or 4;
set the switch whichever way you want, since either channel will work just fine,
and then attach the connector to the antenna leads on your T'V set. You can see the
PCjr’s TV connection in Figure 3-2.

If you’re using a composite monitor, it could be either a color composite or a
monochrome composite, as we discussed in Chapter 2. Either kind plugs into the
V-video jack in the back of the system unit. You shouldn’t need an adapter cord;
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your composite monitor should have the
right kind of cable on it already.

If you’re using either an RGB mon-
itor or a component TV as a display,
you’ll need to plug it into the D-direct
drive socket on the back of the com-
puter. You’ll need a special cable to
make this connection.

Whichever kind of display you use,
setting it up is very easy. Just plug the
display into the back of PCjr’s system
unit, connect the display to an electrical
outlet, and you’re ready to go.

One warning, though. Your Junior’s
system unit isn’t designed to support
the weight of a display screen. So wher-
ever you put your computer, either set
the display screen alongside the system
unit or do as I've done with one of my
PCjrs and geta stand to hold the screen
above the system unit. As another alter-
native, you can put the system unit on
top of your display screen, if it won’t
block the display’s ventilation. I have
my other PCjrsitting on top of a TV set,
and it works just fine.

Figure 3-2. The TV connection

Getting Inside

Setting up a PCjr doesn’t take any more work than we’ve just covered. But if
you buy some of your Junior’s options separately, you may have to open up the
system unit to install them. Although your computer dealer should be able to take
care of this for you, you might want to do it yourself anyway.

To get inside, where the memory, diskette drive, and modem options go, you
pry off the top of the system unit with a screwdriver. There are slots in the back for
this purpose; the Guide to Operations shows you exactly how to do it.

To get into the side, where the parallel printer adapter goes, you have to take
off the side panel. Two plastic mounting pins hold it in place; again the Guide to
Operations shows you exactly what to do.

Chances are, you'll never need to open up your computer; it probably came
with all the options and equipment you need. But if you want to explore the inside,
now you know how to do it. And carefully, of course.
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START-UP BASICS

Once we’ve got all the parts of our computer connected, we can turn the power
on and get it started. What happens then? Well, lots of different things, depending
upon what we’ve put into our computer. Let’ start with what happens when the
computer is first turned on; then we’ll go on to what we can tell our computer to do.

Power On

To make sure that everything is all right, our computer tests itself whenever we
turn it on. This is called the Power-On Self Test, or POST. When the computer is
starting and the tests are being performed, the PCjr puts a picture on the display
screen that shows the IBM logo on the top, and a set of color bars below. These
color bars demonstrate all the colors that our computer can generate. They’re
interesting to see, and they give us an opportunity to adjust the color settings on
our display screen while the POST is being performed.

In the lower right-hand comer of the display screen, the computer shows
what’s happening while it testing the memory. You'll see the display end up show-
ing either 64KB or 128KB, depending on how much memory your computer has.

If anything goes wrong during the tests, the computer will tell you so with
what's called an error message; you can look up the message in the Guide to
Operations to see what it means. You shouldn’t expect any errors—they rarely
happen. But if you do get an error message, the Guide to Operations will tell you
what to do about it.

Switching Gears

After we've been using our computer to do one thing, say play a game, we
might want to switch to something else—to have the computer change direction.
One of the ways we can do this is by turning the power off and then turning it back
on again. But, if we do that, we’ll have to wait while the POST tests are done.

To make it easier for us to switch from one thing to another, we have two quick
ways to reset the computer. Resetting means that the computer drops whatever it is
doing, clears its memory workbench, and starts over. Resetting is just like turning
the power off and on, but the computer skips the POST and saves us some time.

We need to know how to make the computer reset itself, so we can do it when
we want to and so we can avoid doing it by mistake. Afterall, if we’re in the middle
of using some interesting program, we don’t want it all to go away by accident.

One of the two things that will reset the computer is plugging in or removing a
software cartridge. Putting a cartridge in or taking a cartridge out of either cartridge
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Figure 3-3. The reset keys on the keyboard

slot will automatically reset the computer. This is the easiest way to reset the
computer accidentally. Sometimes, just bumping a cartridge that’s not plugged in
firmly will be enough to reset the computer. So be careful: When you plug a
cartridge in, plug it in all the way.

The other way to reset the computer is with the keyboard. A special combina-
tion of keys is designed to reset the computer when the keys are all pressed at the
same time. Since it takes three keys to reset the computer this way, this combina-
tion provides us with a safety feature that makes it harder to reset the PCjr
accidentally. To reset the computer from the keyboard, we press and hold both the
keys labeled Ctrl and Alt, and then we press the key labeled Del. This special key
combination, illustrated in Figure 3-3, resets the computer immediately.

If you ever want to cancel one program so that your computer can go on to
another one, you can use any of these methods to reset it: Turn the power off and
on, pop a cartridge in or out, or press the Ctrl-Alt-Del key combination.

A Little Adventure

Once we know how to start up, one of the first things we can do with our PCjr is
play a little game called Keyboard Adventure. Keyboard Adventure is a simple
little game designed to show the basics of using the PCjr’s keyboard.

To play Keyboard Adventure, we have to start our computer, or reset it,
without any cartridges or diskettes in it. Then, the computer starts up with the
BASIC program; we can tell it is doing so because this message appears on
the screen:

The IBM Personal Computer Basic

If the first key we press is the Escape key (marked Esc), then Keyboard
Adventure springs to life.
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Figure 3-4. The Escape, Enter; and arrow keys

Keyboard Adventure begins with a little character, called P.C., appearing on
the screen along with a box and an L-shaped block that looks just like the Enter
key on the PCjr’s keyboard. We play the game by using the arrow keys, on the right
of the keyboard, to move P.C. over to the L-shaped block, and then to carry the
block into the box. (You can see all these keys in Figure 3-4.)

Once we’ve gotten the block into the box, P.C. does a little dance and the
game moves into a new phase, where we explore the entire keyboard. It’s all
explained, including some interesting tricks, in the Guide to Operations.

Deeper Testing

Keyboard Adventure isn’t the only program built into our PCjr. There’ also a
special set of diagnostic programs that we can use to test our computer. ‘There are
two good reasons to use these diagnostic programs. One is that they test the
computer even more completely than the POST does. The other reason is that the
tests put our computer through its paces and give us a chance to learn more about
how it works. For example, the display screen diagnostics show all the colors and
characters that our computer can display, and that’s fun to see.

To start the diagnostics, all we have to do is press a special key combination:
Ctrl, Alt, and Ins (Insert). This combination is similar to the keys we use to reset
the computer, but we press Ins instead of Del.

LOTS OF WAYS TO START

Once we have our computer going and we've played all we want with
Keyboard Adventure and the diagnostics, we’ll want to run some programs. There
are many ways that we can start up programs. Each of them works a little
differently, so let’s take a look at how they go. There are plenty of paths we can take
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through the computer jungle to find our way to different, exciting places to
explore. We'll start by looking at the three main paths we can take.

Three Main Paths

There are three main ways we might want to use our computer. We might want
to use a stand-alone program, such as a game; we might want to use the BASIC
programming language; or we might want to use DOS, along with a DOS-
supported program, such as a word processor or financial application. Let’s look at
each of these applications in turn.

Stand-alone programs

First, what if we want to use a program that is all ready to use, by itself? Most of
the time this is what we’ll be doing. We'll have some interesting program that we
want to use, and we’ll just put it into our computer and go.

Such a stand-alone program might come to us in a software cartridge, or it
might be on a diskette. For cartridge programs, we can just plug the cartridge in
and the program will automatically start. Remember that whenever we pop a
cartridge in or out, our Junior resets itself; so to start a cartridge program, we just
plug it into the computer.

Many of the popular game programs, such as Mouser and ScubaVenture, come
as stand-alone cartridges.

Stand-alone diskette programs work in about the same way as these cartridges,
but we have to reset the computer after we’ve put the diskette in place. We can do
this, remember, with the Ctrl-Alt-Del key combination.

The BASIC language

Something else that we might want to do after we start the computer is use the
BASIC programming language. With BASIC we can write our own programs, or
we can just tinker with the computer and show off what it can do. Playing with
BASIC can be a lot of fun, and programming in BASIC can be quite an adventure.

"There are two ways we can start up BASIC on our PCjr. One is simply to start
the computer without inserting any cartridge or diskette. When we do this, we get
our Junior’s built-in version of BASIC. This version is known as cassette BASIC
(even though it doesn’t come on a cassette). Cassette BASIC has all the essential
features of BASIC, but it doesn’t have the most advanced and interesting ones.

The better way to start BASIC is with the BASIC software cartridge. Once we
have started up cartridge BASIC, it works just like cassette BASIC but offers us all
the most advanced features that are available for the PCjr, such as special graphics
features and complex musical sounds. Cartridge BASIC is the version that we
should use if we want to do any serious programming.
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To start up cartridge BASIC, we just plug the cartridge into either of the
computer’s cartridge slots, making sure that we don’t have a diskette loaded, and
BASIC will swing into action.

Once we have BASIC going, we can either enter programs or we can give
BASIC commands, which BASIC and the PCjr will perform right away. We can
play music, like this:

PLAY "ABCDEFG"
Or we can use BASIC to do calculations, like this:
PRINT "The square root of two is:", SGR 2)

And there’s still more that we can do, besides. We’ll see more BASIC magic
later, and you can learn even more about BASIC with a book like IBM’s Hand’s-On
BASIC for the IBM PCyr:

The third of the three main paths we can take is to start up our computer with
the DOS operating system, so that it’s ready to run any of the many programs that
work with DOS.

To start our computer with DOS, we just put a DOS diskette into the disk
drive, and turn the computer on or reset it with the Ctrl-Alt-Del key combination.
DOS loads itself into the computer’s memory, and swings into action.

When we start DOS, it asks us for two things: the date and the time. This is so
DOS can keep track of when things are done. Once we've typed in the date and
time, DOS says hello with the message:

The IBM Personal Computer DOS

When that’s done, DOS is ready to take our commands and run any programs
that we want to use with it.
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Once we've got our computer going, we're ready to explore all the fascinating
twists and turns through the wonderful jungle of computing. And that’s what we’re
going to do next. In the following chapters, we’ll explore the ways we can use our
computer for games, for education, for business, and more. We’ll be discussing
some examples of programs in each of these categories—but don’t expect to see
recommendations of the best of what's available; that’s just not possible. So much
new and exciting software appears every month that the magazines and buyer’s
guides are the places to look for that information.

On with the excitement of the PCjr! Let’s go.
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4

GAMES:
FUN AND MORE

One of the things a computer can do

best is educate and entertain us with

programs we call games—but which
really are much more than that.
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MORE THAN JUST PLAY

Home computers have traditionally emphasized game programs, and the PCijr
is no exception. Our PCjr can play games, teach us, and entertain us with the best
of them, thanks to the strength of design that is embodied in all of the IBM
personal computers.

Figure 4-1. Game essentials



Chapter4: Games: Fun and More

In this chapter we’ll take a short look at games for the Junior. Games don’t
need much introduction, really, but there are a few things that we ought to go over,
so you'll have a better understanding of how to get the most out of games on your
PCjr. Let’s start with the equipment you ought to have to get the most enjoyment
from computer games. You can see the essentials in Figure 4-1.
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EQUIPMENT FOR GAMES

When we’re considering the equipment and options we need for games on a
PCjr, we need to look at three things: the essentials that any game needs, the
extras that can enhance a game, and the particular setups that different kinds of
games need.

The Essentials

An entry-level PCjr—the most basic IBM computer equipment that we can
get—and a color TV set are enough to enable us to play games. That means we
can get started with games at the very lowest possible price for an IBM computer.

An entry-level PCjr, you'll recall, comes with cartridge slots and 64K of
memory, and that’s all we need to play many games on our Junior. Since almost all
games make full, rich use of color, we’ll want to have a color display screen, for
sure. But a color TV set will do just fine for most games.

So our minimum essential equipment for games is:

B An entry-level PCjr.
WA TV adapter cable.
WA TV set.

The Extras

There are two extras, which you can see in Figure 4-2, that we might consider
when we're equipping a PCjr for games: joysticks and a better display.

Some games just call for us to type information in on the keyboard, but arcade-
style, action games call for movement. We can move a player around the screen
with the keyboard, thanks to the four arrow keys in the lower right-hand corner. For
the best, the fastest, and the most satisfying movement, though, we need to use a
joystick.

A joystick is a relatively inexpensive addition to our computer. IBM’s joystick,
for example, costs only $40. When we add a joystick to our computer, we add a
quick and more direct feel to the way we play action games. When we add a second
Joystick, two people can play a game at the same time. So, one or two joysticks
should be the first option you consider adding to your computer if you want to use it
for games.

The other extra to consider is the quality of the display screen. An ordinary TV
set will work fine for most games, but the picture may not be as clear as it ought to
be. For the best screen images, you should consider some alternatives. For
example, if your T'V set is one of the new component types, you ought to use the
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Figure4-2. Game extras

RGB adapter cable with it, instead of an ordinary TV adapter cable. The RGB
connector, by transmitting separate red, green, and blue color signals, will let your
PCijr computer make full use of your TV’s potential.

Otherwise, if you have a regular TV set, you should consider getting either a
color composite display or an RGB monitor. A color composite display is likely to
be cheaper and will probably give as good a picture as your gameé will need; an
RGB monitor will give you the best picture possible.
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There’s one other thing we need to consider, though, in thinking about the
kind of computer equipment that we need for games: the equipment that the
games themselves require. Obviously, if a game comes on a diskette, we need a
diskette drive to use it. But there are other combinations of game requirements.
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Figure4-3. Program mypes

These requirements have nothing to do with the games themselves, or with the
way they are played.

To our computer, there are six different ways that any programs, games or not,
can be stored and used. So from our computer’s point of view, as far as equipment s
concerned, there are exactly six kinds of programs. They are numbered and dia-
grammed in Figure 4-3; we’ll look at each type and its requirements individually.

Type 1: Cartridges

First, there are games (and other programs) that come on stand-alone software
cartridges. "To use this kind of game, all we need is an entry-level PGjr to plug the
cartridge into.

Type 2: Cartridges plus BASIC

Second, there are games that come on software cartridges, but need the BASIC
language cartridge. These programs are written in BASIC, and to make the games
work, we must have the BASIC cartridge. That, by the way, is why our PCjr has
two slots for software cartridges. When we want to play this type of game, we just
plug in the game cartridge and the BASIC cartridge, and away we go. It doesn’t
matter which cartridge is plugged into which slot; either way works fine.
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Type 3: Diskettes

Third, there are games and other programs that come on stand-alone dis-
kettes. To use this kind of game, we have to have an enhanced PCjr, with the
diskette drive and memory options. When we want to play the game, we just slip
the diskette into the diskette drive, turn the lever to lock the diskette in place, and
start up our computer.

Type 4: Diskettes plus BASIC

Fourth, there are programs that come on diskettes, but also need the support
of the BASIC cartridge. As with the Type 2 cartridges, these programs are written
in the BASIC language and cannot work without the BASIC cartridge, even
though they are otherwise self-contained enough to load themselves into memory
and use our Junior without the aid of DOS. This type of program requires the
enhanced PCjr and the BASIC cartridge, combined.

Type 5: Diskettes plus DOS

Fifth, there are games that come on diskettes, but need the DOS operating
system as well. These games work like most of the more serious-minded programs
for the IBM personal computers: They rely on DOS for essential help. To use this
kind of game, we begin with an enhanced PCjr, start up our computer with a
DOS diskette, switch to the game diskette, type in the name of the game, and
away we go.

Type 6: Diskettes plus DOS, plus BASIC

Sixth, and finally, there are diskette programs that need the assistance of both
DOS and the BASIC cartridge. Like other diskette programs, they require the
enhanced PCjr.

A word of advice

You'll notice that there is a simple pattern to these six types of programs. The
programs can come to us in a cartridge or written on a diskette, and the programs
can stand alone, or they can need the assistance of BASIC, or DOS, or both.

By the way, you should know that most diskette programs that need the
assistance of DOS are set up so that we can transfer DOS onto the program
diskette. Programs like this come with instructions telling us in detail how to put
DOS onto the diskette. Once we've transferred DOS onto a program diskette,
then that diskette will act as a stand-alone diskette.

These six categories apply to all games, and to all other programs as well.
When you get a new program, you should check to see what it requires, so that you
know if you have the right things to make the program work.

49



DISCOVERING THE IBM PCjr

SOME GAMES FOR THE PCur

From the very beginning there have been some wonderful educational and
entertainment games available for the PCjr and with each passing month, new
ones appear. ‘The library of games for the PCjr seems inexhaustible. Naturally,
there is no way that we could attempt to catalog them all here, or even to name all
of the most important and interesting ones. What we do want to do, though, is give
you some idea of the types of games available, because doing so may give you ideas
about the kinds of games you will want to seek out to get the maximum benefit
from your PCjr.

Arcade-Style Games

When we think of games for the PCjr, the first thing that usually comes to
mind is graphic, arcade-style games. These games can be lots of fun to play, and
some people believe they even have a real benefit for growing children, because
their fast action and constantly changing graphics help develop good hand-eye
coordination and fast reflexes.

Mouser; A graphics game

Mouser is a fine example of what arcade-style graphics games are like.

When we play Mouser, we play the role of a farmer trying to rid a barn of mice.
We begin with a bird’s-eye view of the barn, where the mice hide in little rooms.
We chase the mice around, trying to trap them and get them out of the barn. The
female mice multiply, so we have their offspring to chase as well.

To make the game more interesting, the mice get harder and harder to trap.
And then, darkness fills the barn, and we, as the farmer, are wandering around in
the dark. If we can find the flashlight, we’ll see a little circle of light that shows us
part of what is in the barn; without the flashlight, we’re completely in the dark.

With Mouser, we can chase the <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>