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INTRODUCTION

What goes on inside the IBM-PC? How does it work?

This book will help you to find out.

You will need an IBM-PC with 64K and a DOS disk. You should know how to write
simple programs in BASIC on the PC, however, no other special knowledge is

needed.

We are going to look at each of the main parts of the PC, and find out how they work
together. You will learn about memory, screen, programs and variables, keyboard,
printer, and expansion boards.

You will perform some interesting experiments:
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You will find out how to restore a program that has been accidentally
erased.

You will find out how to “listen” to the inner workings of the PC, using an
ordinary radio.

You will find out how to identify deleted or “hidden” files on a disk.

You will write a program which re-writes itself.

REWRITE

2 REM THIS PROGRAM
REWRITES ITSELF

10 DEF SEG

100 CLS

11C PRINT  "UOHN HAD”

12C PRINT "CREAT BRIG”

15C SP'NT ' WATCRPPOUNE

W\ LK SFINT P2 C LY
N\ ZC 20O el T 3 o
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You will create some amazing graphics effects.
When you have finished this book,

You will understand better how a computer works — especially the IBM-PC.

You will have learned some powerful techniques that you can use when you
write your own programs.

You will be prepared to study advanced topies, such as machine language
programming or arcade graphies, should you ever want to do this.

The IBM-PC is a mind-boggling machine. Each second, millions of electronic
signals pass through it. These signals travel at speeds of nearly one billion feet per
second. They criss-cross and interact with dazzling complexity. They are organized
to perform tasks that sometimes are almost completely beyond the capability of
human beings.

How does the PC work? What goes on in there?

Let’s find out. . .
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GETTING READY

1. Make a copy of your IBM DOS diskette and label it “Super Computer Snooper”.
We will call this your SCS Disk. Use it for all of the exercises in this book.

If you need instructions for copying your DOS diskette, see the IBM Guide to
Operations, or consult with an experienced operator.

2. Insert the SCS diskette in drive A.

3. Turn the power on. (If power is already on, press Ctrl, Alt, and Del keys

simultaneously. This will “warm start” the system.)

4. The A> (A prompt) will appear on the screen.

5. Type: BASICA and press the Enter key. This will start Advanced Basic.

You are now ready to begin. ..

~

1.

4.

Lexpert.

HELPFUL HINTS \

The following tips will help you enjoy your exploration of the IBM-PC.

We will suggest lots of experiments in this book. We encourage you to try
them, and to even make up your own experiments. You will have fun, and
you will learn a lot about your IBM-PC. Don’t worry, you won’t break
anything!

. Some of our experiments will involve the computer’s memory. To clear

memory afterwards, turn the computer off, wait thirty seconds, and then
turn it back on. Do not use a “warm boot” to clear memory, since a warm
boot does not necessarily clear all areas of memory.

Whenever you have finished a session with this book, and you want to do
something else at the computer, always clear memory, as described above.
Otherwise your experiments may leave stray information in memory that
could interfere with the processing of other programs.

. Some of the experiments may alter the data on your diskette. That is why

we recommend that you make a special copy of your DOS diskette for use
only with this book.

Nothing in this book will require you to open your computer. We recom-
mend that you not open your computer, except with guidance from an

)
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Chapter 1
MEMORY

The fastest way to start learning about the PC is to look inside its memory.
Whatever is happening inside the PC, the memory usually knows about it.

When you are running a program, the program and its variables are in the
PC’s memory.

The memory knows at all times what line of the program is currently
being executed.

The memory knows what is being displayed on the screen.
When the computer is sending or receiving signals from a disk drive,

screen, printer, keyboard, joystick, or anything else attached to the com-
puter, memory usually knows about it.

Let’s define what is meant by “memory”:

Memory is the part of your computer which holds information the computer is
cur?ently using. When you are running a program, the program and all of its
variables are held in memory. Memory is also used for many other purposes, as we
shall see.
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Memory is divided into a large number of ““storage locations.” Each location is like
a little box that can store a small amount of information. The locations are num-
bered 0, 1, 2, 8, and so on.

Each location can hold one “byte” of information. A byte is about the same as one
character of information. A byte is stored as a value ranging from 0-255. If you look
in any location in memory, you will find a value from 0-255.

An IBM PC comes with a minimum of “64K” of memory. “64K"” means 64 thousand
bytes, or 64 thousand storage locations. You may buy upgrades for memory that
increase it to 256K. Additionally, the IBM PC has some special-purpose memory
for its internal use, which normally you cannot access. We will find out more about
this later. Altogether, the IBM PC has room for about one million bytes of memory
of all types.

If you could look into the PC’s memory, it would show you almost everything that is
happening in the computer. You can look into the memory by using the PEEK com-
mand. Let’s find out how to do this.

We are going to write a program in BASIC called PEEKDEMO. This program will
show you how to use the PEEK command to look into the computer’s memory.

Here is what PEEKDEMO does:

First it clears the screen.

Then it displays the following message in the upper left-hand corner of
the screen:

BAD CAT!!

Then it displays part of the memory that tracks what is on the screen.

ENTER THIS PROGRAM

1 REM PEEKDEMO
2 REM DEMO OF PEEK COMMAND
100 CLS

11@ PRINT “BAD-CA
200 DEF SEG
210@ PRINT:PR
220 FORI=0TO 19

230 P = PEEK(I)

240 PRINT USING “# # # #":P;
250 NEXT |
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(If you are using a monochrome screen, change line 200 to

200 DEF SEG = ¢

In this chapter and the next, the L1 be some more references to the number

Always substitute the number 4

Save this program on your SCS disk under thename PEEKDEMO. We will be writ-
ing many programs in this book. We suggest that you save them on your SCS disk.
In that way you will build up a useful collection of programs for computer-
snooping. Save all programs under the name listed in the first line of the program.

Now run the program. Here is what you will see on your screen:

é )

BAD CAT!!

66 7 65 7 68 7 45 7 67 7 65 7 84 7 32 7 33 7 33 7

\ ool

Those codes on the second line are memory’s way of describing the upper left-hand
corner of the screen. Each of the codes has a meaning. Notice that every other code
is 7. We will explain that code later. Here is what the other codes mean:

s A

66 7 65 7 68 7 45 7 67 7 65 784 7 32 7 33 7 33 7

\_ b

Each of the codes 66, 65, 68, and so on stand for a character that is displayed
on the screen.

The 7s describe how each character is displayed on the screen. 7 means: White
character on a dark background, with no blinking. Other codes are possible. For
instance, the code 135 means: Blinking white character on a dark background. The
code 240 means: Blinking black character on a white background. Code 1 means: a
blue character on a black background, no blinking. (If you have a monochrome
(black-and-white) screen, this will appear as an underlined character.)
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Each of the codes — 66, 7, 65, 68, and so on — occupies one byte of memory. The
value of each code can range from 0 to 255.

Now let’s summarize what we have found out about memory, and how it relates to
the screen.

There is a section of memory which describes exactly what is on the
screen.

For each position on the screen, two bytes of memory are needed to des-
cribe what appears in that position on the screen.

The first byte holds a code which describes what character is in that posi-
tion. 65 means “A”, 66 means “B”, 67 means “C”, and so on. (A complete
chart of character codes is given in Appendix B.)

The second byte holds a code which describes how the character is dis-
played. 7 means a white character on a black background. Other codes
stand for reverse video, blinking, or color effects. (A complete description
of these codes is given in the next chapter.)
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In conclusion, a certain section of memory contains codes which describe each posi-

tion on the screen. As we shall see shortly, if you alter any of those codes, the
appearance of the screen will change.

Let’s go back and look at your program PEEKDEMO, and find out how it works.

How PEEKDEMO Works:
Lines 100 - 110

100 CLS
110 PRINT “BAD-CAT !I”
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