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PREFACE

The arrival of an IBM home computer has been anxiously awaited for
some time. This new machine, the PCjr, provides far greater power and
capabilities than previous home computers. Futhermore, IBM’'s commit-
ment to maintaining compatibility with its larger systems—in this case, the
PC— insures that a large and electric library of software will be available for
the PCjr. For most people thinking about buying a home computer, these
reasons make the PCjr an excellent choice.

Once the machine is in the home, the new user will be busy trying out
the various software packages that were purchased with it. The delight of
playing sophisticated and educational games will soon be followed by the
more industrious effort of using personal productivity software such as the
Home Budget Manager. Eventually, the desire to write a program asserts
itself.

This book will help you learn how to write your own programs for the
PCjr. The BASIC programming language that is provided with the machine
is powerful and complex. The documentation that accompanies it is there-
fore also rather lengthy. This book is not a reference work—it is meant to
be read straight through, preferably with a PCjr at your side. As each fun-
damental concept and capability of PCjr BASIC is presented, the emphasis

will be on practical applications and programming technique.

A To illustrate these various techniques, many sample programs are pro-
vided. Several of the larger programs will appear repeatedly throughout the
book, expanding and becoming more powerful as new capabilities are learned
and added. One of the great joys of computer programming is the discovery
of new and better ways to accomplish a specific task—this acts as a strong
inducement to continue one’s study of the subject. As more and more pro-
gramming commands are learned, there is always a “better way to do it"”
around the corner.

David C. Willen
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( START )

The IBM PCjr is a remarkable little computer,
and programming it can be both enjoyable and
rewarding. In this book, we will learn about
INTRODUCT'ON the PCjr and how to program it with the BASIC

programming language. By writing your own
programs, you will gain a feeling of confidence
and mastery over the computer. The degree of
control over the machine that you will achieve
is far greater than can be realized when using packaged

software.

A LOOK INSIDE

All good craftsmen have a thorough knowledge of the
tools and equipment with which they work. A good programmer, therefore,
must have a solid understanding of the computer’s hardware. He or she
must also be familiar with the various software tools that are used to create
and modify programs. Let us start by looking at a block diagram of our
computer-of-choice, the PCjr.

In Fig. 1-1, we can see that the PCjr consists of a central processing unit
(CPU) which is attached to main memory as well as several input/output
devices. The CPU is the “brains” of the computer. Whenever the computer
performs a calculation or makes a decision, the CPU is used. Programming
the computer consists of giving the CPU a sequence of instructions to follow.
While the CPU is executing these instructions, they are stored in main mem-
ory. Main memory is also used to store data that is to be processed by the
program. The input/output devices provide the computer with access to the
“outside” world (keyboard and video display). Some input/output devices are
used for long term storage of data (cassette, disk).
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Central Processing
Main Memory < > Unit

7 3

Input/Output

(CPUL)

Main Memory:

ROM (Read Only)
RAM (Read/Write)
Cartridges (Read Only)

Fig. 1-1. Block diagram of the PCjr.

MAIN MEMORY

Devices

Input/Output Devices:
Video Display
Keyboard

Cassette Recorder
Diskette Drive

As programmers, main memory is always very important to us, because
it is where our programs and data will reside. Fig. 1-2 gives us a closer look
at a section of computer memory. As you can see, memory is made up of a
number of data storage cells. Each of these cells is called a byte. A byte can
be used to store either a small number or an alphabetic character; examples

of both are shown in Fig. 1-2.

The PCjr utilizes two kinds of memory; they are known as ROM (read
only memory) and RAM (random access, or read/write memory). Read only
memory is set to contain a fixed pattern of data when it is manufactured.

Fig. 1-2. Main memory.
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64K RAM

\ Storage for Our Own
Programs and Data

64K RAM
(Optional)

32K ROM
Cartridge

Advanced BASIC

32K ROM | Cartridge

Cartridge

64K ROM
BASIC
Interpreter

Fig. 1-3. PCjr Memory mabp.

The data contained in ROM can be read, but cannot be altered. ROM is
therefore used to store fixed programs such as the BASIC interpreter and
other software packages available on ROM cartridges. For the purposes of
storing our own programs and data, we can use RAM. We can store data in
RAM which can be retrieved at a later time. As long as the computer is turned
on, the RAM will retain our information.

The memory size of a computer is a measure of how much data the
computer can store in its main memory. The unit of measurement is a byte,
and the value is usually presented with the letter “K" as a suffix. The “K"
means multiply by 1024. So when you tell someone that your PCjr has 64K
RAM, you are saying that the machine has a memory capacity of 64 x 1024,
or 65,536 bytes.

Of course, your PCjr has a much greater memory capacity when you take
into account its ROM. Fig. 1-3 shows a memory map of the PCjr. Here we
can see how the ROM and RAM are organized within the computer. Note
that we can expand the read/write memory of the PCjr to a maximum of
128K by adding an additional 64K RAM option. Additional ROM can be



CHAPTER1

added by plugging cartridges into one or both of the PCjr's cartridge slots. -
Each cartridge can contain up to 32K of ROM.

THE BASIC INTERPRETER

The BASIC interpreter is the program that provides us with the ability
to create and run our own BASIC programs. Since it is a fixed program, it
is stored in the ROM of the PCjr, as seen in Fig. 1-3. By adding the additional
ROM contained in the optional Advanced BASIC cartridge, we can enhance
the BASIC interpreter. There are more commands and features available in
Advanced BASIC than in the standard BASIC. Many of the sample programs
in this book do not require the Advanced BASIC cartridge, however, those
that do are so marked.

You might ask, “If the BASIC interpreter provides me with the ability to
run my BASIC program, what provides the ability to run the BASIC inter-
preter itself? After all, you have told me that the interpreter is a program;
and [ have seen that it resides in memory just like my own program would.”

Avery good question, and the answer is that the CPU (Fig. 1-1) runs the
BASIC interpreter program. This is possible because the interpreter is an
assembly language program. “Oh, no!,” you cry, “I've heard of assembly
language—it's that mysterious and frightening language that nobody
understands!” Do not be afraid, you do not need to learn anything about
assembly language to read this book and become a good BASIC programmer.
[t does not hurt, however, to be aware of assembly language and its role in
the PCjr system.

YOUR FIRST PROGRAM

Our first sample program will get us off to a good start by being both
simple and useful. The program listing is given in Fig. 1-4. If you have ever
used an adding machine or four function calculator to keep a “running total”
as you balance your checkbook, you will appreciate this program. It basically
provides you with the same ability. To use this program, turn on your PCjr.
When you get the “Ok™ prompt from BASIC, type in each program line shown
in Fig. 1-4. Press the ENTER key at the end of each program line. When you
have typed in the entire program, start it by typing RUN and pressing ENTER.

10 REM ADDING MACHINE PROGRAM
20 LET TDIBL = O

30 INPUT X

40 LET T0TAL = TOTAL + X

30 PRINT TOTAL

60 GOTO 3O

Fig. 1-4. An adding machine program.
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OK
RUN <ENTER:>
? 100 <ENTER>

100
7 250 <ENTER:>
350
T 100 <ENTER>
4590
? -50 <ENTER>
400
? -25 <ENTER>
375
? =200 <ENTER>
178
7 <BREAK:
Break in 30
Ok

Fig. 1-5. Sample run of adding machine program.

Your PCjr will display a question mark (*?”) and await your input. For
each deposit, type in the dollar amount and press ENTER. Checks and other
withdrawals can be entered by preceding the dollar amount with the minus
sign (*—"). The sample run in Fig. 1-5 shows deposits of $100, $250, and
$100, followed by withdrawals of $50, $25, and $200. Notice how the pro-
gram keeps track of the running total and displays it after each entry.

Congratulations! You are running your first BASIC program on the PCjr!
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