pee=-- - T’%si&s&::sﬁyz;iz‘::t:’:t;:;ét::‘!:?; zlsg o ==
sno  asslessimsirssisgismizmsismd o e inmg i

Pl ) svssaessns i > o Rl R e

“STEVE STERN _ GREG YOUNG




ERRATA

Please note the following corrections:

Page 31, paragraph 4 (in parentheses), last sentence:

The command in the sentence beginning “On the other hand...” should
read “copy MYfile B;" rather than containing a colon (:) after the B.

Page 39, third line:
“...Z will appear...” should be “..."Z will appear...".

Page 78, fifth line:
“When F4 is pressed...” should read “When ALT-F4...".

Page 88, def s-f2
Change “ = plpage up]..." to “ = [page up]...".

Page 112, middle of the page:

The word “Note” in the left-hand column of the chart should be deleted.
The correct keystrokes to be entered at cell R1C14 are:
C F R4C2:R29C2 <ENT> <DOWN> <RIGHT>

Page 117, table entry for R8C15:

The formula is missing its close parentheses after [-7]; it should read:
+R[-1]C + (AMT * RC [-7]) <ENT>

Page 133, the NOISE program:

The variable N should be an integer. Change all occurrences of it to N%,
as follows:

10 SOUND ON

20 FOR N%=0 TO 7
30 NOISE N%, 15, 250

40 PLAY " "," ", "VO"

50 FOR1=1T0 6

60 PLAY " "," ", “V15; 0 = |; CDEF
70 NEXT |

80 NEXT N%

Page 140, line 2:

The phrase “produce a wider range of colors” should read “produce truer
colors.”

Page 141, top line of chart:
There should be a “no” in the Expansion column for the 160 x 200 mode.

Page 144, middle of page. The paragraph should read:

In fact, you can change the meaning of this bit to “Background Intensity,”
thus giving 16 background colors:

in 40-column width... OUT &H3D8,8

in 80-column width... OUT &H3D8,9
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Introduction

In October, 1980, IBM burst on the microcomputer scene with its
IBM® Personal Computer, a hot system destined to redefine the small
computing industry. Fully configured by IBM, the PC comprised two
single-sided disk drives, 256,000 bytes of Random Access Memory
(RAM), Monochrome Display, printer, asynchronous communica-
tions adapter, graphics adapter, and game control adapter for a total
of slightly over $5,000.00. There was little more than that hardware
available and roughly a dozen software packages—all from IBM—for
the PC. The software included a primitive word processor, VisiCalc®,
a communications package, a couple of educational programs, and a
game, among others.

In 12 months, hardware and software burgeoned and there were
over 1,000 products for the system; at present, original equipment
manufacturers (OEM’s) have made more than 3,000 products, includ-
ing both hardware and software, available for the PC.

There are now books on the PC, tea cozies for the system,
seminars, a dozen magazines, and scores of IBM PC “users groups”
to reel off just a few of the outside industries birthed from IBM’s
onslaught.

But the IBM PC did not actually become the answer to the “Home
Computing” market that IBM had anticipated—sure, there are thou-
sands of PCs sitting in homes, but for the most part they have become
the standard in small business computing, replacing even the so-
called mini-computer, or heretofore larger capacity systems in many
cases.

Enter the IBM® PCjr to fill IBM’s home computing void: a system
at about half the price, when fully configured, of its big brother, that
will operate most (as you will see throughout this book) of the software
packages available for the PC. _

It is an exciting, flashy system in the realm of Buck Rogers, with
its infrared keyboard and cartridge drives. It is a system that will
burgeon as did the PC and, in the IBM tradition, give you virtually
any benefit you desire from a computer.

The purpose of this book is simply to give you an overview of PCjr.
This is not to say that the overview will be cursory. It will explain the

vii



workings of the system, in what we hope will be a casual, informal,
nontechnical and perhaps even entertaining manner.

We will teach you how to set up your PCjr system, running you
through the “do’s” and “don’t’s” and showing you the problems that
might occur. And we’ll teach you about the software that’s available,
commercially and noncommercially—and how to get that noncom-
mercial or free software.

We will not teach you how to program, however; that field is better
left to books dedicated to that purpose. After all, unless you have a
very specific need, or a burning desire to learn BASIC, PASCAL, or
whatever, there’s no real reason to acquire the knowledge. Everything
you can imagine is already on the market—even programs to write
programs for you.

Here we go now; sit back and enjoy.

viii
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What Is the PCjr?

The PCjr currently comes in two models, Model 4 and Model 67. The
essential difference in the two models consists of a disk drive and
memory expansion facility.

The Model 4 arrives with 64,000 (64K) of RAM (Random Access
Memory), or a storage capacity of approximately 64,000 characters
and two cartridge slots; the Model 67 adds a disk drive, a facility for
an additional 64K expansion of RAM, and 80-column text display
support.

If you plan to start small, with Model 4, don’t worry; everything
that comes with the Model 67 is available for the 4 and you can add it
later.

The initial 64K of memory available on Model 4 will be adequate
to operate all of the programs available through IBM (as opposed to
the OEMs) for PCjr. The additional 64K available for the Model 4 and
indigenous to the Model 67 will open many new software and comput-
ing vistas for you. You may want to avail yourself of this initial option
at the outset of your PCjr experience.

The amount of RAM, or Random Access Memory, will determine
just what programs you will be able to operate. Some software re-
quires 64K or less—for example, MultiPlan ™,VisiCalc®,and Person-
al Editor ™. Others, however, will require more.

Both units come with a 62-key cordless keyboard, which provides
all functions of the IBM PC’s 83-key keyboard. The keyboard is the
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real “gee whiz” component of PCjr, operating on an infrared beam
that will communicate with the system unit from as far away as 20
feet. Four AA batteries are required.

The keyboard, incidentally, weighs less than two pounds with
batteries and measures about 13.5 inches long, 6.6 inches deep and
slightly more than an inch high. You won’t have much trouble carry-
ing the unit to your favorite armchair.

The keyboard can be connected to the system unit via the PCjr
Keyboard Cord, which automatically disengages the batteries and
disables the infrared link. If you happen to have more than one PCjr
in your home or office, the cord option is a necessity to prevent
“cross-communication”—not unlike cordless telephones or garage
door openers.

You’ll notice from the illustration that the keys are arranged in the
basic typewriter layout, with a couple of additions: a function key and
some cursor control keys (more on them later). The tops of the keys
are not labeled; this allows for complete customization of the key-
board. In other words, you are able to make any key do whatever you
desire . . . within reason. Keyboard overlays, made of heavy paper
stock, fit over the keyboard to designate personal customization.

—-—
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Again, these are an option which you can easily avoid by using a
precomputer age pair of scissors.

After you have experimented with the infrared facility, you will
find that when the unit is placed on a surface other than your lap, it
has two tilt positions: the “normal” position at 5° and the extended leg
position with a 12° slope.

The system unit in both models also includes cassette BASIC and
cassette DOS, which are respectively the programming language
BASIC and the computer’s “manager” or operating system necessary
to run programs. Again, we will deal more fully with these facets in
subsequent chapters.

The disk drive, 64K memory, and display expansion are both
included on the Model 67. They are, as mentioned earlier, applicable
to the Model 4. In fact, without the disk drive on the Model 4, you
won’t be able to save any of the work you have done unless you have a
printer. The drive is half the height of the standard IBM PC disk
drive.

In spite of the size difference, it does precisely the same thing
with the same storage capacity, although somewhat more slowly.
With the disk drive you can store up to 360K of material. Without it,
you can store absolutely nothing, except on paper.

PCjr with disk drive
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The memory and display expansion has a couple of functions.
First, it obviously increases Random Access Memory by 100%, to
128K. More importantly, it creates an increased density video mode
allowing for 80-column text on your screen. In computerese, a col-
umn is simply a space, and generally there are 40 or 80 of those
spaces (all of which may be filled with a character, letter, or number)
on a screen; 8C is preferable for such things as word processing, as it
is considerably easier to read.

An internal modem is available for PCjr. A modem is a communi-
cations device that allows your computer to talk with other computers
over the telephone line. At first glance you might wonder why letting
your computer talk to another would be advantageous. Think about
terms like high-speed data communications and telecommunica-
tions: with a modem your PCjr can talk with commercial data bases
such as CompuServe® and hundreds of electronic bulletin boards
throughout the country from which you can actually get “free” soft-
ware.

gg:i456?89812345678901234567890123456?890
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Photo by Wayne Partlow

40-column screen
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80-column screen

Besides talking to data bases, PCjr could be used to communicate
with your office, assuming, of course there’s a computer there with
which to communicate.

IBM has even given PCjr its own thermal printer that runs at 50
characters per second and can also be used on big brother, the
Personal Computer.

Then there’s the gamut of usual computer accessories including
an RF modulator to connect the PCjr to a television, joy sticks for
games, an accessory to attach a printer, a cable for the IBM color
monitor, and even a carrying case with a combination lock.



2

A Little More Specific

Here’s where we’ll get into a bit of techno-jargon, just to give you a
taste of it. Don’t worry, it will be just a touch and fully explained as we
go along.

As mentioned before, the most exciting feature of PCjr is the
wireless keyboard. According to IBM, the infrared transmitter it uses
will run for about three months on four AA alkaline batteries, with
heavy use.

You can use the keyboard in its wireless state up to 20 feet from
the system unit, but you must be directly in front of the unit, with no
obstructions. If the keyboard is not communicating directly to the
console, the software controlling the keyboard will warn you audibly
whenever a “garbage” character is received. By the way, keep bright
lights away from those Light Emitting Diodes (LEDs) on the front of
the keyboard, for they too will cause characters to be incorrectly
transmitted.

The PCjr keys are fairly easy to use. There are no indentations in
them as in the PC to help keep the fingers centered, but the keyboard
does use full travel keys. Moreover, the keys are standard size, thus
allowing for touch typing. When you strike a key there is tactile
feedback and a soft click, compared with the rather loud click
emitted from the PC.

Looking at the box (the computer or system unit) from the front
you’ll see that half-height disk drive embedded just above the two
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cartridge slots on the Model 67. Of course, with the Model 4, there is
just a covering plate, which can be removed later for installation of
the drive.

Just to the left of the cartridge slots is the receiving lens for the
infrared transmitter. That’s what reads the input from the keyboard
when in its wireless state.

At the rear of the system unit, you’ll spot the cassette port, or
jack—the spot into which you may plug a cassette recorder for
storage or applications programs. Among the more fascinating fea-
tures of that cassette port is the fact that it will allow the system to act
as a sort of sound mixer while controlling the motor of the cassette
recorder. There is also a built-in serial, or RS-232, or Asynchronous
Communications port (any of the three will do for our purposes). This
port allows for the use of an external modem, should you opt not to
purchase the PCjr’s internal communications device. Installing PCjr’s
internal modem, by the way, will allow for direct telephone connec-
tion through the rear of the system unit. Modems are more fully
explained in Chapter 11.

Also in back are ports for monitors which make PCjr compatible
with monitors other than the IBM-PC. You’ll be able to connect your
system directly to an RGB or composite monitor. However, should
you want to hook up to a regular television set, you’ll have to buy an
RF modulator. Grouped with the video ports are a couple of input
ports for joysticks and one for a light pen.

Just to give you a taste of things to come, look at the right rear of
the system, where you’ll see an expansion connector. Ultimate uti-
lization of that module will allow that 128K memory maximum to be
popped up to perhaps 640K. Again, a subsequent chapter will deal
with PCjr’s future.
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Printers

In keeping with the PCjr’s lower cost, IBM has introduced an inex-
pensive thermal printer. For less than $200.00 you can acquire the
IBM Personal Computer Compact Printer 5181 and have a dot matrix
printer that will print on standard size 8.5 by 11-inch paper.

Though the paper size is standard, the paper is not; it is chem-
ically treated to use the printer’s thermal technology. Basically, ther-
mal printing is printing through a chemical and heat process.

MODE SELECTION
(C) EPSON CORPORATION, NAGANO, JAFAN

MODE O© ABCDEabcde
MODE 1 ABCDEabcde
MODE 2 ABRCDEabcde
MODE 3 ABCDEabcde
MODE 4 ABCDEabcde
MODE S ABCDEabcde
MODE & ABCDEabcde
MODE 7 ABCDEabcde
MODE 8 ABCDEabcde
MODE @ ABCDEabcde
MODE 32 AEBECDEabocde
MODE 33 ABCDEabcde
MODE 34 ABCDEabacde
MODE 35 ABCDEabcde
MODE 36 ABCDEabcde

R MODE 37 ABCDEabcde
MODE 38 ABCDEabcde
MODE 39 ABCDEabcde
MODE 40 ABCDEabcde
MODE 41 ABCDEabcde
MODE 42 ABCDEabcde

Type fonts
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The 5181 will print at 50 characters per second (cps), allowing for
a variety of type fonts, including compressed and double width.

The PCjr user is not, however, limited to the 5181. A variety of dot
matrix and letter-quality, IBM-compatible printers are on the market.
Of the dot matrix printers, the most utilized with the IBM family is the
Epson RX or FX 80, operating at 100 cps and 160 cps respectively.
Epson, incidentally, manufactures the IBM Graphics Printer that
usually accompanies the IBM-PC. It is a member of the older Epson
MX series.

Using a nonthermal printer would probably be less of a hassle, as
the paper is standard. Moreover, the print quality is generally superi-
or to thermal printing and has greater staying power. The expense,
however, is at least 100 percent greater.

FX 80 printer
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Getting Started

Setting up your PCjr is straightforward and not unlike setting up a

stereo.
As you can see from the illustration, there are 11 sockets, each

labeled with a letter. To begin, make sure the power switch on PCjris
in the off position (down). Your first step will be to plug in the power
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12 Getting Started

supply, which entails simply plugging the appropriate plug into the
“P” outlet in the back of the unit; the standard wall plug on the power
supply goes into a wall outlet.

If the IBM Color Display is being used, you will need the PCjr
Color Display Adapter Cable. After finding the end of the cable
stamped with a D, plug that end into its matching outlet on the system
and the other end into the IBM Color Display signal cable. Then plug
the Color Display’s power cord into a wall outlet. A similar procedure
is followed with television set connection and the use of an RF
modulator, although the outlet in the unit is designated T for televi-
sion, or C for composite. Oddly enough, the only display (monitor or
screen) that does not require a relatively expensive cable is a compos-
ite screen. All you need for a composite is a standard RCA stereo
plug; connect it from the display to the C outlet in the system unit.

Before you switch the power on, be sure the PCjr system unit and
the display are at least six inches apart, or the disk drive will not work
properly. Remember, at least six inches must separate the
display and the system unit. If this separation is not maintained,
your DOS diskette, or any other, for that matter, will not boot. In other
words, the disk drive will not use the data on the disk. Of course, this
is true only for PCjr’s with a disk drive. However, the separation is still
recommended for machines without a drive.

If you acquired an internal modem for your PCjr and it is already
installed, there is little left to do but plug your modular telephone
cord into the outlet designated M in the system unit. If the modem is
to be purchased later and you are going to install it yourself, the first
step s to disconnect the PCjr’s power. You will see that the modem is a
flat card with lots of electronic doodads on it . . . they are fragile, so
handle the card carefully. Once the power has been off for at least five
minutes, allowing the unit to cool down, remove the top of the PCjr
with a flat-head screwdriver by prying at the three slots in the rear of
the computer. Then, lift the top up and pull it towards you. Now, turn
the unit so the front is facing you and locate the Modem System slot.

You will see three slots, one slightly longer than the others. Select
the middle short one. Now, take the modem card, with the Modem
System Connector in position and press it firmly into place. Replace
the unit’s cover and you’re in business. We do recommend, however,
that you have your dealer make all internal installations to the com-
puter, unless you have had previous experience.

If you plan to use the keyboard connector cord, again make sure
the power is off, find the end of the cord marked K, and plugitinto the
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Modem slot

outlet marked K on the back of the system unit. Finally, insert the
other end of the cord into the keyboard outlet that looks like a
modular telephone outlet. If you plan to use the keyboard without the
cord, you must unplug the connector cord from both the keyboard
and the system unit. (The connector cord, incidentally, is an optional
item.)

Using the infrared capabilities of the PCjr keyboard requires that
the keyboard be directly in front of the system unit to allow the
computer to receive the keyboard’s output.

If you are using the IBM PC Compact Printer, installation, again,
is fairly simple. You will require thermal paper to complete the
installation. With all power for the computer off, plug the power cord
into the appropriate outlet on the printer (a three-wire grounded
outlet) and the other end into a wall outlet. The printer-to-computer
cord is plugged into the outlet designated P on the computer.

It should be growing obvious at this point that if you are running a
display and a printer, you will require at least three wall outlets in
close proximity to the computer.
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When the printer is switched on, a green “ready” light will glow
and it is set to print. The IBM PC Compact printer will use only
thermal paper in two forms, sheets and fan fold, or continuous form
paper. Consult your printer manual for paper installation.

When you purchase your PCjr and peripherals, complete docu-
mentation is provided. We have described the installation process to
give you an idea of the ease of setting up.

Now, on to running PCjr.

Switch on your television or your color display, then flip the
switch at the left rear of the PCjr to the “1” position. The “1,”
incidentally, is the international symbol for “on” while “0” represents
“off.” You’ll see the IBM Logo, against a blue background across the
screen, with a color bar chart at the bottom. You will also see the
memory being counted off on the lower right of the screen. Once the
memory counter reaches the amount of memory in your PCjr, the
screen will display the following:

ﬂhe IBM Personal Computer BASIC

Version C1.20 Copyright IBM Corp. 1981
62940 Bytes free

Ok
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Escape key
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Cursor control

Now, you are up and ready to run IBM’s “Keyboard Adventure.”
Strike the “Esc” key at the upper left hand corner of your keyboard.
Assuming you are using a color display or color television, a red
rectangle will be drawn on your screen and a little cartoon person
IBM has named P. C. will trot down the right-hand side of the display.
Using the cursor control keys located on the right hand side of the
keyboard, take P. C. for a walk. You’ll notice that these keys have
directional arrows and are also designated by small green banners.
We’ll get to those banners a bit later; for now, just move P. C. around
the screen. When you rudely run him into a border, he’ll beep, thus
telling you he wants to move no further in that particular direction.
But what of the rectangle P. C. hasn’t entered? Send our friend up to
the reverse L on the left hand side of the screen and cover the symbol
with him.

The secret door in the rectangle will open, inviting you and P. C.
to enter. Do so and you will see P. C. fall through a variety of colors—
let him go until he decides to stop falling.

At this point, P. C. is ready for his next adventure. This time,
press each cursor control key once. Doing this will allow P. C. to build
a graphic display of the cursor control keypad.

There is a small rectangle at the upper left of the screen that
represents a cursor, which in computerese is a character that shows
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you where you are on the screen. Striking the left or right cursor
control keys will cause the cursor to move in the appropriate direc-
tions.

Without using the shift keys on the computer, type a word or two
and P. C. will not only write the letters at the cursor position, but also
place the key representing the character in the proper space on the
keyboard rectangle in the lower half of the screen. When you strike
the shift key or the space bar, a letter will be moved into upper case,
or a space will be inputted; of course, P. C. will place those keys on
the keyboard also.

The PCjr has what is called a typematic keyboard, which means
that a character will be repeated on the screen as long as the key is
held down. You might want to try that just to get a feel for this
repeating feature. Some of the keys on the PCjr have special mean-
ing. For example, the backspace key is known as a “destructive”
backspace, meaning that when it is struck, characters to the right of
the cursor will be erased. If you just want to move the cursor to a
character without erasing it, use the cursor control keys. The space

bar, by the way, will erase characters to the right of the cursor when
held down.

Backspace
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It is important to point out here that certain keys on the PCjr
keyboard are used in conjunction with other keys. These keys are
color coded in green, black, and blue. The green functions are always
used with the F'n key, the blue with the Alt key, and the black with the
Shift key.

Many of the programs we discuss in this book use the function
keys. They must be activated by striking the <Fn> key first, then the
Function key required. The function keys may be “toggled” on by
striking Shift-<Fn>. That action allows you to operate them without
hitting the <Fn> key each time you want a Function key operation.
Shift-<Fn> struck a second time will put you back in the normal
operational mode.

Let’s begin with the Alt key. To use the functions with which it is
associated, hold the Alt key down, while striking another key, such as
the backslash. The backslash will appear on the screen. If you don’t
use the Alt key, striking the backslash key will yield a regular slash.
Remember: To activate the Alt keys, you must hold the Alt
key down while striking the associated key.

These function keys will be discussed in part here and in part in
other chapters on HOMEWORD and MultiPlan. Give them a try by

D dam ow 0w 0w im i i .- L
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B eoeEeanEoERE Ok BSOS 9

Alt
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striking the F'n key and then the F6 key. Your screen should change
color. Hitting the Fn key followed by the F'5 key will bring you back to
the original color. You’ll get similar results by using the Fn key in
combination with the F4 and F3 key. If you strike the Fn key by
accident, simply press the Shift key to cancel the Function mode.
Again, you can lock the keyboard into the Function mode by pressing
the Shift and Fn keys together and then striking the Esc key. When
this “lock” is performed, all the green striped keys will operate in the
Function mode without pressing the Fn key first. To unlock this,
again press the Shift and Fn keys and press the Esc key.

If you have a display with an amplifier and speaker, the Fn key in
conjunction with the F2 key will yield music. To stop the music, use
the Fn key with the “Break” key, which is also designated B on the
keyboard. This combination may also be used to stop any program
that is running.

P(jr, like all computers, has a wonderful memory. If there is
nothing on the upper portion of your screen, type a sentence and hit
the enter key. Your text will disappear—but strike the Fn key, fol-
lowed by the F10 key, and presto, your text is back again. The Fn and
F7 keys, by the way, will fill in the rest of P. C.’s keyboard, if you
haven’t used every key yet.

To get our friend P. C. moving again, use the Fn and F8 keys, then
go ahead and run our little buddy around with the cursor movement
keys. The cursor may be reactivated by using the Fn-F8 combination
a second time, just like a toggle switch.

If you want to start these adventures over from the beginning,
hold one of the shift keys down while striking the Fn and F9 keys
simultaneously. A shift key with the Fn and F10 keys will start the
keyboard portion of the adventure.

That about wraps it up for travels with P. C. It will give you a
pretty good idea of the PCjr tutorial. In the following chapter, we will
wend our way through the PCjr keyboard. We’ll discuss using disk
drive later in the book. If you want a quick start on that drive, skip to
Chapter 9 on DOS Commands and we’ll show you how to make PCjr
sit up and do a few tricks.



5

What Are All These
Keys?

IBM points out that PCjr’s keyboard with 62 keys operates just like
the PC’s 83 keyboard.

As we mentioned in the previous chapter, the major difference in
use involves using combinations of keys, such as the Fn key, to
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PC 83 keyboard (top) and PCjr keyboard
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activate the Function keys or the Alt and Shift keys to operate others
on the PCjr keyboard.

Here we’ll go over some keyboard activity not discussed in the
previous chapter. One of the most important key combinations to
remember is Ctrl-Alt-Del, meaning Control, Alternate, and Delete.
Using these three keys together performs what is known in computer
talk as a system reset. To do this, hold the Ctrl and Alt keys down
simultaneously, then strike the delete key. Assuming there is nothing
in the disk drive or cartridge slots, your screen should show the
following:

Current Date Is Tue 1-01-1980 \

Enter New Date:
Current Time Is 0:00 = 15.10
Enter New Time:

The IBM Personal Computer DOS

Version 2.10 (©)Copyright IBM Corp 1981,
1982, 1983

A > BASIC

\- /

You may use this system reset to restart most programs from the
beginning.

If you’re a typist, you might be used to using an “1” for the number
“1” and the “O” for the number “0.” Don’t do it with the computer. It
may work for word processing or when you use only words, but when
you get to programs that require numbers, such as Personal Commu-
nications Manager or MultiPlan, you’ll find they just won’t accept
these substitutions. Both of these programs are discussed later in the
book.

The CapsLock key is a toggle switch, meaning that it is turned
either on or off every time you strike it. It operates a bit like the Shift

661”
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Lock key on a typewriter—when it is on, all letters typed will be in
upper case. If CapsLock is on, you may type lower case by using the
shift key. However, the CapsLock key will not allow you to use the
shift characters such as !, @, #, $, %, etc. You must use the shift key,
characterized on the keyboard in black letters, to access these char-
acters and any other functions that are colored black on the key-
board.

If you don’t like the silence of the PCjr keyboard and need to hear
the click click of a typewriter, IBM has taken care of that require-
ment: Hold the Ctrl and Alt keys down and press the CapsLock key.



6

What Is a DOS?

DOS stands for “Disk Operating System.” To explain the origin of
DOS, we have to look at some computer history.

Long ago, when computers were first introduced to the business
world (in the 1950s—that’s long ago to this industry!), their internal
speeds were measured in thousandths of a second, or “milliseconds.”
(“Internal speed” means the rate at which the machine performs its
instructions, like adding two figures together, or moving data from
one place in memory to another.)

The IBM P(jr, like all personal computers, has internal speeds
measured in millionths of a second (microseconds); large “main-
frame” computers operate at speeds quoted in billionths of a second
(nanoseconds). A nanosecond, by the way, is to one second as one
second is to 36 years.

At any rate, even when computers loafed along in the millisecond
range, they were far faster than the devices which supplied their
input and handled their output. Card readers, for example, could
supply data at about 100 characters per second. Printers ran at about
the same rate. These early computers simply stopped running mo-
mentarily when performing input or output (/o) functions. When a
line had to be printed, the computer sent the line to the printer, and
then waited until it received a “ready” message from the printer,
indicating that the line had been printed.
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The central processing unit (CPU) would spend far more time
waiting for data than it would spend in processing it. Yet the CPU was
a lot more expensive than any of the i/o devices. Seemed like the tail
was wagging the dog.

Somewhere along the line, somebody realized that if you attached
another printer and another card reader to a computer, two programs
could run more or less at the same time. While one program was
waiting for input or output, the CPU could be working on a second
program. When the second program stopped to wait for i/o, the CPU
could service the processing needs of the first program. But how
would the CPU know when to switch back and forth? In fact, how
would it switch back and forth? Enter the operating system. An
operating system (or “control program,” as they were originally
known) is simply another program. This program however, is very
powerful. By making use of special CPU functions, the operating
system can control other programs which run in the same CPU with
1t.

Originally designed simply to act as a traffic cop within the CPU,
operating systems soon were given additional tasks. The operating
system for the IBM PCjr, DOS, helps other programs perform i/o,
updates the hardware clock and calendar, keeps track of where files
are on the diskette, and much, much more.

DOS stands for Disk Operating System. Does this mean that
there are non-disk operating systems? Well, no; not any more. Before
disks came along, many large computers ran with tape drives, in
addition to card readers and printers. When disks started to appear,
they required special operating system support (that is, additional
logic within the control program), because performing i/o on a disk is
nothing like performing i/o on a tape. So there were Tape Operating
Systems and Disk Operating Systems. Today of course, operating
system support for disks is taken for granted. And that’s enough
history!
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What Do DOS Do?

DOS, as we shall speak of it, comes in many parts. The real guts of
DOS consists of two programs.

The first of these controls the computer hardware itself. The DOS
functions include performing input/output operations for other,
“application,” programs (like word processing and spreadsheet pro-
grams), maintaining the system clock with the correct time, and so
on.

The second program at the heart of DOS helps to manage diskette
files and provides other basic services. For example, when a word
processor saves a text file, it is DOS that finds space available on the
diskette, writes the data to the diskette, and then updates the disk-
ette directory with the file’s name and location. The word processor
does not have to know where on the diskette the file has been stored;
it can retrieve the file simply by giving DOS the file name.

These parts of DOS may be critical to the proper functioning of
the computer, but you do not have to get very involved with them
unless you get into writing programs at the machine language (As-
sembly Language) level. What you do need to be concerned about are
the DOS commands.

DOS commands are really just programs (or parts of programs)
that run when you enter the command names on the keyboard. DIR,
for example, is the DOS command which lists the contents of a
diskette directory. The directory contains the names of all the files on
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the diskette. If you use the DIR command to list the contents of the
DOS system diskette, you will see a lot of files which have the name of
a DOS command, followed with .COM; for example, FORMAT.COM
or CHKDSK.COM. You may notice that many DOS commands are
not in the directory. These commands are those “other services”
contained in the second of the basic DOS programs.

So, for example, if you ask DOS the time, it will immediately
display the current clock value (and give you a chance to change it).
But if you ask DOS to format a disk, it will first have to load the
Format program (FORMAT.COM) from diskette into memory. The
DOS manual contains a chart called “Summary of DOS Commands.”
This chart shows whether the command is built into DOS (“I” for
internal), or if DOS has to read the program in from diskette (“E” for
external).

The key to effective use of any personal computer is coming to
terms with the operating system commands. Properly used, th