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If you’re new to computers, PC-DOS, the “disk operating system” 

that comes with the IBM PC or IBM XT personal computer, may seem 
complex and intimidating. Yet PC-DOS is the heart of the IBM PC: it’s 
the software that breathes life into the computer. To fully use the 
computer you need to understand PC-DOS. 

The purpose of this book is to demystify PC-DOS. It provides an 
exceptionally easy-to-follow introduction to this operating system, 
leading you in complete detail from first turning on the computer and 
inserting the disk in the disk drive, to advanced topics such as using 
tree-structured directories and configuring the fixed disk. Extensive 
at-the-keyboard examples and step-by-step instructions show you 
what to type, what the operating system’s response should be, and 
why it works the way it does. 

Understanding PC-DOS is fast becoming essential in today’s com- 
puter world. Beginners and experts alike will find this the perfect 
book for learning PC-DOS in an interesting and painless way. 
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Introduction 

Tia: book teaches you how to use the Disk Operateng System on your 

IBM PC or XT personal computer. We call this operating system PC- 

DOS: this stands for “Personal Computer Disk Operating System.” 

Although this book is aimed primarily at the person with no previous 

experience with computers, it will also be valuable for those who have 

used disk operating systems other than PC-DOS. As its name implies, 

this book is a primer — one whose principal aim is to explain the 

fundamentals of a new subject — but it will also prove a useful reference 

guide for the experienced user. 

We've tried to make learning about PC-DOS as interesting and easy 

as possible. Rather than discussing theoretical concepts, we tell you in 

detail what steps you must take to carry out specific tasks. We also 

explain why particular operations are necessary in the first place so that 

you develop an understanding of the overall purpose and applications of 

disk operating systems at the same time you're learning how to use PC- 

DOS. 

Why Learn about PC-DOS? 

A disk operating system, or a “DOS,” is the principal tool you use to 

communicate with your computer. It enables you to tell the computer 

what to do. Without a knowledge of your disk operating system, you are 

severely limited in what you can do with your computer; with it, you 

become the master of the computer, controlling its operation and making 

use of its enormous knowledge-processing ability. In the next chapter, 

we'll discuss some of PC-DOS'’s specific tasks; until then, think of PC- 

DOS as the key to your IBM PC. 

Which Version of PC-DOS? 

The subject of the DOS Primer for IBM PC and XT is the DOS 

supplied by IBM with the Personal Computer. Although we call this 
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operating system “PC-DOS” to distinguish it from other operating 
systems, IBM calls it simply “DOS.” Some writers refer to it as “IBM- 
DOS.” 

There are several versions of PC-DOS, each distinguished by a 

different number. So far, there have been four versions: 1.0, 1.1, 2.0 and 

2.1. This book is oriented toward the PC-DOS Version 2.0, since this is 

the most popular version to date. To make the book useful for 1.0 and 

1.1 users, we’ve indicated in the text those commands in which 

differences in the versions occur. Since PC-DOS Version 2.0 is much 

more powerful than earlier versions, and so inexpensive, it’s likely that 

most PC users will eventually upgrade their systems to this version. We'll 
describe the history of the different versions and the differences between 
them in the next chapter. 

PC-DOS is very similar to another operating system, MS-DOS, which 
is used on a variety of non-IBM computers. Almost all the material in 
this book applies to MS-DOS as well as to PC-DOS. 

What Kind of Computer? 

DOS Primer for IBM PC and XT is a “hands on” book. This means 
that instead of simply tellang you how PC-DOS works, it shows you, using 
examples which you can type in yourself and try out on your own 
computer. For this reason, it’s best if you have access to an IBM PC (or to 

the fixed disk version of the IBM PC, called the XT). Of course, it’s also 

possible to learn a great deal from this book without a computer, if you 
are in such an unfortunate situation. 

Almost any configuration of the PC or XT can be used with this 
book, except for the cassette-based PC. The cassette model has no disk 
drives and therefore has no need of a disk operating system. 

As we noted above, the MS-DOS operating system is similar to PC- 
DOS and operates on many non-IBM computers. Any computer running 
MS-DOS would be a good one to use with this book although there 
might be minor differences in operation. 

By the time you finish this book, you should be an expert in the 
operation of PC-DOS. We hope you'll enjoy acquiring this expertise, and 
that your exploration of this new field of knowledge will open new 
possibilities for you. 

viii Introduction 



A First Look at PC-DOS 

le C-DOS is the disk operating system provided by IBM for the PC and 

XT. The primary purpose of a disk operating system, or DOS, is to 

manage the other programs and data files stored on your disk system. This is 

why disk operating systems are often referred to as “housekeeping 

programs.” 
PC-DOS is itself a program: a special one that must be in the 

computer whenever you use the computer's disk system. (See Figure 1-1.) 

PG-DOS is usually loaded from a diskette (or from the fixed disk) into 

the memory of your computer when you first turn it on. Once loaded, 

PGC-DOS sits in your computer’s memory, waiting for you to give it 

instructions. You tell PC-DOS what to do with special commands you type 

in from the keyboard. 

In this chapter, we’re going to give you a very brief overview of some 

of PC-DOS’s major features. We'll start by describing why a disk 

operating system is necessary and then go on to describe, in general 

terms, what some of the PC-DOS commands do. Our purpose in this 

chapter is not to tell you specifically how to operate PC-DOS, but rather 

to orient you about the kinds of things PC-DOS is used for. In later 

chapters, we'll describe in detail how to operate all the important PC- 

DOS commands. 



Why Is PC-DOS Necessary? 

The purpose of PC-DOS, as we noted above, is to make it possible for 
you to use other programs stored on your diskettes or on your fixed disk. 
As shown in Figure 1-2, PC-DOS provides an intimate “link” between 
you and the disk system with all its programs and files. From PC-DOS, 
you are able to specify that a certain program on the diskette is to be 
run, to check just what files (programs or text) are on the diskette, to 
move programs and files to other diskettes, to find out how much space is 
available on the diskette, and much more. You could say that PC-DOS is 
like a foreman running an invisible factory for you — it reports to you 
what is going on in the factory and manages the factory’s operations 
under your supervision. 

You and PC-DOS 

If all you plan to do with the PC is run a particular applications 
program, such as a word processor or spreadsheet, it may not be 

IBM PC DOS 
Version 2.00 
(C) Copyright 
IBM Corp. 

Figure 1-1. The PC-DOS program must always be in the computer 
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necessary for you to know very much about how to use PC-DOS. Perhaps 
there is someone around who will get the program running for you each 
time you need it; or the program may be so simple that it starts by itself 
when you turn on the computer. However, many tasks are necessary on a 
computer that cannot be done by applications programs. If you need to 
do any of these tasks — and sooner or later you will — then you will need 
to know how PC-DOS works. 

For example, when you purchase an applications program for your 
PC, such as a word processor, spelling checker, or spreadsheet, the first 

thing you usually want to do is make a backup copy of the program on a 

new diskette. This is a safety precaution — if you damage the backup 

diskette, you still have the original master diskette to use to make another 

copy. But to make backup diskettes, you'll need to understand how to 

format a disk and how to copy a file — all things that must be done from 

PC-DOS. 

What Is PC-DOS? 

PC-DOS is by far the most popular operating system for the PC. Why 

is this? First, PC-DOS is the operating system that IBM provides as 

The uses of PC-DOS Figure 1-2. 
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“standard” when you purchase a PC or XT. When you buy a PC, it comes 
with diskettes containing the complete PC-DOS and a reference manual 
for it. Although IBM provides other operating systems besides PC-DOS, 
these must be purchased separately. Second, most IBM PC software 
products are designed to run under PC-DOS, and almost all software 
vendors today produce programs that run under PC-DOS. Finally, PC- 
DOS is a very powerful and flexible product, as you will find as you read 
further in this book. 

Other Operating Systems for Your PC 

What are the other operating systems available for your Personal 
Computer? Like ice cream, they come in several flavors. At this writing 

Figure 1-3. Three operating systems for the PC 
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IBM has provided two other systems: CP/M-86 and the UCSD p-System. 
Although these two alternative systems are not covered in this book, we’ll 
describe them very briefly here and in Figure 1-3 to give you an idea 
what they are and how PC-DOS differs from them. 

CP/M-86, a product of Digital Research, Inc., is sold for a variety of 

other 16-bit microcomputers besides the PC. Many special languages and 
programs run only under CP/M-86; these are available from Digital 
Research or from other vendors. CP/M-86 is an upgrade of CP/M-80, the 

first microcomputer disk operating system, which is currently the most 
popular 8-bit disk operating system on the market. 

The UCSD p-System is an operating system developed at the 
University of California at San Diego and now sold by SofTech 
Microsystems, Inc. This system is designed around the Pascal computer 
language. It is considered an excellent program development system, 
because its Pascal programs are easily “ported” (transferred) to other 
computers that use Pascal, particularly those running UCSD Pascal. 

As far as ice cream is concerned, if PC-DOS is like Swiss chocolate, 

then CP/M-86 might be like bittersweet chocolate. That is, from a user’s 

viewpoint, they have much in common since they are both chocolate. 
However, since the commands in CP/M-86 were closely modeled after 

those of CP/M-80 (written for 8-bit computers, years before the PC), they 

share the weaknesses of that earlier disk operating system as well as its 

strengths. PC-DOS, which was written from scratch for the new breed of 

16-bit computers like the IBM PC, improved on the CP/M-86 command 

structure in several subtle (and a few not so subtle) ways, which we will 

talk about later. 
The UCSD p-System might be thought of as banana sherbet; it’s 

popular with some people, but not with others. If you are an inveterate 

Pascal programmer, you may like it; but the general user will probably 

prefer PC-DOS. 

What Version Is Your PC-DOS? 

PC-DOS has gone through three major changes since its introduction 

as PC-DOS Version 1.0 in 1981. These changes are illustrated in Figure 

1-4. PC-DOS Version 1.0 at first worked only on single-sided disk drives 

(the only type available then). In 1982, IBM introduced Version 1.1 of 

PC-DOS. This version allowed the IBM PC to work with the new double- 

sided drives; this doubled the storage capacity of the disk system. PC- 

DOS Version 1.1 was completely compatible with PC-DOS Version 1.0. It 

fixed some design problems in Version 1.0, such as making TIME and 

DATE commands “internal” rather than “external” program files and 
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allowing serial printers other than IBM’s to be used with PC-DOS. (We'll 
explain what this means later.) PC-DOS Version 1.1 also included a time 
and date display from the DIR command and introduced some other, 
more subtle changes. 

The most significant change to PC-DOS occurred with IBM’s release 
of the XT fixed-disk computer in the beginning of 1983. The new 
version of PC-DOS, introduced at the same time, was designed 
principally for use with this fixed disk. Since this PC-DOS was such a 
major departure from Version 1.1, it was called Version 2.0. It includes 

features previously found only in more powerful mini and mainframe 
operating systems. In fact, Version 2.0 was modeled after an operating 
system called XENIX, which was based on an extremely popular disk 
operating system, UNIX, designed by Bell Labs and widely used in 
university computing systems. 

Disk surfaces are broken into concentric rings called tracks. Tracks are 
further divided into sections of equal length called sectors. When PC-DOS 
1 was first designed, each track was divided into 8 sectors, so the operating 

DOS 1.00 

DOS 1.10 

Figure 1-4. Three versions of PC-DOS 
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system became know as 8-sector DOS. PC-DOS 1.1 defined a second side 

to the diskette and kept the 8-sector arrangement. 

From now on in this book, we’ll refer to the older versions (1.0 and 

1.1) of PC-DOS as “PC-DOS 1”; we'll refer to Version 2.0 as “PC-DOS 

ns 
PC-DOS 2 was such a major departure from PC-DOS 1 that IBM 

completely redesigned the “format” used to store files on the disk surface. 

PC-DOS 2 defined 9 sectors per track. This move resulted in squeezing 

more capacity out of the diskette: while a PC-DOS 1.1 double-sided 

diskette could hold somewhat more than 320,000 bytes, the new PC-DOS 

2 diskette could hold more than 360,000 bytes. 

PC-DOS 2 can still read and write the older 8-sector diskettes without 

problems. However, PC-DOS 1 cannot read or write on PC-DOS 2’s 9- 

sector diskettes. Thus, any new program that comes out on a diskette 

formatted by PC-DOS 2 cannot be run on a Personal Computer using 

PC-DOS 1. For this reason, many diskette-based programs will continue 

to be distributed in PC-DOS 1 format so that both PC-DOS 1 and PC- 

DOS 2 can read them. 

What PC-DOS Can Do for You 

So far, we’ve alluded to some of the things PC-DOS is used for and 

have not explained them in much depth. In the balance of this chapter, 

we'll briefly describe some of PC-DOS's fundamental functions. However, 

at this point, we won't show you how to use these functions. We’ll save 

that for the meat-and-potatoes chapters that follow. This chapter is more 

of an hors d’oeuvre, designed to whet your appetite without filling you up. 

We mentioned before that PC-DOS allows you to manage the contents 

of the diskette. The contents are organized into files of information. 

These files can contain pure data, such as letters, tables, or lists of 

numbers, or they can contain programs, such as a word-processor 

program, a data-base manager, or a spreadsheet. While data files are 

inert, “lifeless” information, programs are alive and active. Programs can 

be run on the computer and be made to perform specific functions, such 

as the manipulation of data files. Although you will use data files and 

program files in different ways, PC-DOS treats them alike. 

One might, at this point, ask the obvious question: how did these 

various files get on the disk in the first place? The answer is that someone 

put them there and used PC-DOS to do it. (We'll show you how to create 

files later.) 

Once the files are on the diskette, someone has to take care of them: 

that is, keep track of what files are on the diskette, decide which to 
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remove, or run, or copy to a diskette for a friend, or whatever. Basically 
someone has to manage the files on the diskette, and PC-DOS is the tool 

used. to do this. 
Earlier we used the analogy of a factory foreman to describe PC- 

DOS’s operation. Let’s try a somewhat more detailed analogy: the 
attendant at a parking lot. It is the attendant’s job to know where all the 
cars are parked and where the empty spaces are so he can park the new 
arrivals. 

Figuring Out What’s on the Disk 

If you ask him, a good parking lot attendant will be able to tell you 
what cars are already on the lot. (“That old Chevy? Sure, it’s in the stall 
back of the stairwell.”) Similarly, there is a command you can give PC- 
DOS to tell it to list the files already on the disk. This command is DIR, 
which stands for “DIRectory.” It is one of the most popular commands in 
PC-DOS. 

There’s another question you can ask the attendant: how many cars 
does he still have room for? ‘To know how much space there is available in 
the lot, the attendant needs to count the cars already parked and subtract 
that from the total number of parking places. You also need to know how 
much space is available at any time on the diskette. DIR displays this 
information following all the filenames. Another command called 
CHKDSK also reports how much space is left. 

Initializing Diskettes for You 

You cannot simply put a fresh, out-of-the-box diskette into the PC 

and expect to store files on it. Before you can use a diskette, you need to 
mitialize it. The PC-DOS command for this is FORMAT. Initialization, or 

formatting, places certain identifying marks on the magnetic surface of 
the diskette, which PC-DOS will later use to figure out where files are 
stored. 

Copying Files for You 

A frequent use of PC-DOS is to copy files. As we mentioned earlier, 
whenever you buy a new program, you will want to copy it so you will 
have a backup. Or you might want to make a copy of a report you typed 
with a word-processing program, so you can give the copy to your boss 
and keep the original. Or you might want to reorganize the contents of 
your diskette into a group of diskettes. In all these cases, PC-DOS uses a 
command called COPY to reproduce a file on another diskette. The 
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process is akin to making a copy with a Xerox machine. However, a major 

difference is that copying digital information (such as the contents of disk 

files) creates an exact duplicate of the original, identical in every way. 

There is no way to tell the copy from the original! 

The effect on society of this technological feat, perfect copying, is 

astounding. There are new lawsuits appearing in the courts each day 

challenging the legality of such copying. To prevent the copying of 

software products, some companies claim that they only license a buyer 

to use software, they do not actually sell it, or give permission for the 

buyer to give copies to anyone else. Great challenges are in store for the 

courts and the politicians in defining this area. 

Letting You See What’s in a File 

A diskette or fixed disk contains files of data. Often you want to 

examine the contents of these files — that is, look at the information in 

the file. A PC-DOS command called TYPE is used for this. TYPE 

displays the contents of a file on the screen (or printer). If you typed a 

letter with your word processor and stored it on the disk as a file called 

MYLETTER, then you can read the contents of the letter with the 

command TYPE MYLETTER. 

Doing Your File Maintenance 

There are plenty of other things you can do with PC-DOS files. Of 

course there is a command for erasing files. (Use this one with care: once 

a file is “erased,” it is gone forever.) There is a command to rename files, 

a command for making the diskette “bootable” (we'll get into booting 

later), and a command to verify that all the data on the diskette is in 

good shape. 

Moving Around in the PC-DOS Levels 

One of the things that makes PC-DOS Version 2 so wonderful is that 

it has the ability to store and organize files in multiple levels. The older 

PC-DOS Version 1 had only one directory, which could contain a certain 

number of files (112 maximum). This is akin to a library with one single 

section of books on every conceivable topic, and a single card catalog that 

lists every book in the entire library. 

In contrast, PC-DOS Version 2 lets you have many sections in your 

library and a separate card catalog for each section. Breaking down the 

contents of a library into sections this way makes it much more useful, 

since you don’t have to thumb through all the cards on history books 

when you're looking for one on auto repair. 
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Similarly, PC-DOS Version 2 allows you to create many directories on 

the diskette or fixed disk. The directories are structured in a unique tree- 

like manner which we’ll cover in detail later in this book. 
Naturally there are commands for maneuvering about in this 

directory (library) system, for creating new directories, erasing old ones, 
and so on. 

Outer Limits 

There are several advanced PC-DOS commands which, although not 

often used, are still very powerful. You should be aware of their existence. 
We'll cover these in the final chapters of this book. For instance, there is a 
command for comparing diskettes, for switching the baud rate of the 
printer, for spooling the printing of documents, and for “dumping” 
(copying) the graphics screen to the printer. An entire language of PC- 
DOS “subcommands” exists. These allow you to do such things as control 
what the computer does when it’s first turned on. And there are even 
elegant commands, such as SORT for sorting information and FIND for 

searching in files for certain text strings. You’ll find all these in this book. 

The Keyboard Is Mightier than the Sword 

How can a file get started when none exists? You can create a text file, 
that is, one containing words. You can build a text file with a word- 

processing program, or you can use the PC-DOS editing program 
EDLIN. EDLIN, which stands for “EDit LINe,” is simple but effective; it 

is not a true word-processing program, but it is useful for getting short 
messages and programs into a computer file. We'll devote an entire 
chapter to EDLIN. 

Files are also created by applications programs. A data-base program 
will create a file containing data, a spreadsheet program will create,a file 
holding the data on the spreadsheet, and so on. 

Back to BASICs 

BASIC is not really part of PC-DOS. It’s more like an applications 
program: one which transforms statements written in the BASIC 
programming language into an executable program. You don’t need to 
know anything about BASIC to use PC-DOS, so we don’t cover it in this 
book. However, BASIC is a subject worthy of a book by itself, and we 
provide one in the same series as this book, in BASIC Primer for the IBM 
PC and XT by Bernd Enders and Bob Petersen (New York: Plume/Waite, 
New American Library, 1984). You’ll find everything you need to know 
about BASIC. 
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Summary: Isn’t PC-DOS 1-DIRful? 

In this chapter, we’ve tried to give you a taste of what PC-DOS 1s all 
about. You’ve learned that PC-DOS is like a factory foreman carrying out 
your commands, or like a parking lot attendant keeping track of cars and 
parking places. You’ve learned that knowledge of PC-DOS will give you 
control of the computer. We’ve mentioned the other operating systems 
which IBM offers: CP/M-86 and UCSD p-System, and reviewed the 
history of the different PC-DOS versions. Most importantly, we’ve shown 
you the kinds of uses of PC-DOS by mentioning a number of specific 
tasks which PC-DOS carries out. Although you don’t know how to use 
PC-DOS yet, you should be getting an idea of what it is and why it’s 
necessary. 

In the next chapter, we'll talk about hardware, the physical equipment 
used in your computer system. Then, in chapter 3, we’ll get down to the 
details of how to operate PC-DOS. 

Review Questions and Answers 

True-or-False Questions 

1. PC-DOS is a special program that always must be run to use the 

PC. 

2. PC-DOS provides a foreman-like function, allowing you to 

determine just what files are on a diskette (or fixed disk), and to 

manipulate these files. 

3. PC-DOS is stored on the diskette just like any other file. 

4, Everyone needs to understand PC-DOS to use the PC. 

5. If the IBM Personal Computer hardware is a boat, then PC-DOS is 

the oars and the rudder. 

6. PC-DOS is used to move files from one diskette to another. 

7. PC-DOS and CP/M-86 are very much alike. 

8. PC-DOS and UCSD p-System are quite different. 

9. IBM purchased PC-DOS from Chucky Cheese for 1.4 million 

dollars. 
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10. PC-DOS had no bugs when it was introduced and now has two or 

three. 

11. There have been three versions of PC-DOS. 

12. PC-DOS Version 2 works with the fixed disk only. 

13. A significant difference between PC-DOS Version 2 and PC-DOS 
Version 1 is that PC-DOS Version 2 has multiple directories. 

14. This book only covers PC-DOS Version 3. 

15. DIR is German for “the,” as in “Dir Spiegle.” 

16. There is no command in PC-DOS for erasing the diskettes. 

17. FORMAT is used to initialize a diskette or the fixed disk. 

18. COPY is a dangerous command in that it allows people to very 
easily steal computer programs that have taken millions of dollars to 
create. 

19. To view the contents of a file on the screen of the PC you use the 
command called STRIP FILE. 

20. The command POWER N raises the processing capability of the 
PC by a factor of 2. 

21. You can move to a different directory level if you have PC-DOS 
Version 2 in your PC. 

22. The PC-DOS utility EDLIN is named after John Edward and 
Paul Lindin, who created it. 

23. You can only enter programs into the PC with EDLIN. 

24. There are some really tough PC-DOS commands in this book for 
people who want to really flex the muscles of the PC. 

Answers to Questions 

1. True: You can’t use your PC until the PC-DOS program has been 
loaded into the memory. 

2. True: PC-DOS manages your files. 

3. False: PC-DOS contains several files of which two are hidden files 
(not displayed in directory) that must reside in a designated location on 
the diskette. 

4. False: Like driving a car, you don’t need to understand how the 
engine works. 

5. True: PC-DOS controls the computer like the oars and rudder 
control a boat. 
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6. True: Files may be moved with the PC-DOS COPY command. 

7. True: PC-DOS is an improved model of the CP/M. 

8. True: UCSD p-System was designed using the Pascal computer 
language. 

9. False: PC-DOS is made by Microsoft, Inc. 

10. False: Newer versions of PC-DOS fixed problems of earlier 
versions. 

11. True: As of 1983 there were three versions, PC-DOS Versions 1.0, 

1.1 and 2.0. 

12. False: PC-DOS Version 2 also works with both the fixed disk and 

floppy diskettes. 

13. True: Multiple directories were necessary to handle the increased 
file capacity of the fixed disk. 

14. False: This book covers PC-DOS Version 2 and previous versions. 

15. False: DIR is the command for a directory listing. 

16. False: The command FORMAT will erase all information from a 

diskette before formatting it. 

17. True: FORMAT command must be used to initialize a new 

diskette before it can be used for anything else. 

18. True: Many software programs are copyrighted. 

19. False: Use the command TYPE. 

20. False: No such command. 

21. True: A new feature with PC-DOS Version 2.0. 

29. False: EDLIN is derived from “edit line.” 

23. False: You also can use BASIC (and other languages). 

24: True: The more sophisticated PC-DOS commands are discussed 

in the last chapters. 
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Hardware 

ust as you can’t play a record without a hi-fi system, you can’t run 
PC-DOS (which is software) unless you have the equipment to run it on 
(the hardware). Hardware consists of the PC’s keyboard, its disk drives, 
screen displays, printer, and so on. In this chapter, you'll learn about the 
various hardware components that make up a typical PC. In addition, 
we'll talk about the different hardware configurations possible for PC 
systems. 

Know Your PC-DOS Hardware 

14 

To use PC-DOS, you must understand a few fundamentals about the 
PC’s hardware. You press keys to communicate with the PC, so you need 
to know something about the keyboard. You must insert a PC-DOS 
diskette in the A: drive to start your system, so you need to know which 
drive this is, and how to insert and remove diskettes from it. You need to 
know how to adjust the display for brightness, how to change the printer 
paper, what a modem is and how to turn it on, and so on. Obviously 
there is a need for identifying these parts of the PC. 

The IBM Guide to Operations is your main reference to these PC 
components. In that manual, you'll find complete descriptions for setting 
up, testing, and identifying your PC components. We’re not going to 



attempt to review the information contained there. Rather, we’re going to 
focus on the importance of each hardware component to PC-DOS users. 

The typical components of an IBM PC system are shown in Figure 2- 
1. (We'll show an XT system later.) 

System Units 

The main component of the PC is the system unit. This is the device 
that houses the PC’s single-board computer, which in turn houses the 
microprocessor chip (the computer’s brain), the memory, the speaker, 
connectors for additional circuit boards, and other processing circuitry, 

including the built-in IBM BASIC language. The system unit also houses, 
the floppy diskette drives (or, in the case of the XT, the fixed disk drive). 
The drives are the mass storage devices provided with the PC or XT. 
Finally, the system unit contains the on/off switch on the right side, and 

rear panel connectors for connecting other components of the system. 

Disk Drives 

One of the most important components of the PC is the disk drive. A 
typical PC has two double-sided disk drives. These drives are used to 
read information from and write information to floppy diskettes. 
However, a PC will also work with only one drive. The cost of a single- 

Figure 2-1. A typical IBM PC and its components 
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drive PC is, of course, less than a dual-drive unit, but the single drive is 

more inconvenient to use: single-drive users must spend a lot of time 

inserting and removing diskettes, especially during certain PC-DOS 
operations like making copies of diskettes. 

Disk drives are either single sided or double sided. A single-sided 
diskette can hold one half the information of a double-sided diskette. 
Early versions of the IBM PC came only with single-sided drives, so you 
may still find yourself using one of these systems. If you have a single- 
sided drive, you can still use PC-DOS Version 1 or PC-DOS Version 2, 
but only one side of the diskette will be available for storing programs, 
text, and data. You can tell what system you have by first formatting a 
blank diskette with FORMAT, then by using the CHKDSK utility (which 
we'll describe later). It gives the number of used and unused bytes on the 
diskette. If it reports a capacity of 160K to 180K, then you have single- 
sided drives, while 320K to 360K means you have double-sided drives. 

A second version of the IBM Personal Computer, the XT, comes with 
a double-sided floppy drive and a 10-megabyte /fixed disk. The fixed disk is 
located where the second floppy normally goes, as shown in Figure 2-2. 

We'll explain the fixed disk in chapter 5. 

Although startup procedures differ for the fixed system and the 
floppy, copying files between the floppy drive and the fixed drive is 

Display 
(Monochrome or color) 

System unit 

Diskette drive (A: and B:) 
Fixed disk drive (C:) 

Figure 2-2. A typical IBM XT and its components 
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exactly like copying between two floppy drives. Realize, however, that the 
fixed drive holds many more files than the floppy and provides faster 
access to the information stored on it. 

You may also be sitting in front of a PC with an external fixed-disk 

expansion unit. (See Figure 2-3.) This means that you have an extra box, 

about the size of your main PC system unit, connected to the PC with a 

cable. The box may contain one or two additional fixed disk drives. 
In a standard PC, the disk drive on the left is the A: drive 

(pronounced “A colon”) and the drive on the right 1s the B: drive. In an 

XT, the left disk-drive unit is both the A: drive and the B: drive, and the 

right fixed-disk-drive unit is the C: drive. When an external fixed disk 

expansion unit is added to a PC, the right-hand drive in the expansion 

Expansion unit 

Fixed disk drive (C:) Display 
Blank, available for third floppy drive (D:) (Monochrome or color) 

System unit 

Diskette drive (A:) 

Second diskette drive (B:) 

Keyboard 

Figure 2-3. A typical IBM PC with an external fixed-disk expansion unit 
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unit (the fixed disk) becomes the C: drive, and if there is a drive on left- 

hand side, it’s the D: drive. 

Displays 

The typical PC or XT uses a monochrome display. Monochrome means 
the display is a one-color display, allowing adjustment only of contrast and 
brightness. The monochrome display is popular because it produces very 
high resolution, easy-to-read, green characters on a black background. 

The PC may also have an RGB (Red Green Blue) color monitor as 
the main display or attached as a supplementary display. The color 
display reproduces text modes identical to those found in the 
monochrome display. Additionally, it offers a high-resolution black-and- 
white mode and a medium-resolution color mode for displaying pictures 
or “graphics.” Like the monochrome display, the color monitor allows 
independent adjustment of contrast and brightness. Professional software 
tools (like Lotus 1-2-3) can utilize two displays at the same time. The 
monochrome display is used just for text display since its characters are 
easier to read for long periods, while the color display is used to display 
color or black-and-white graphs, bar charts, etc. 

PC-DOS Version 1 or PC-DOS Version 2 can output to either display. 
Usually one display is set up as a default. A set of switches inside your PC 
set by the seller or the owner of the system tells the computer what 
display is enabled when the system is first powered up. To select a 
different display for startup from PC-DOS, you must change the setting 
of these switches. To change the display when the PC is running, DOS-2 
owners can use the MODE command. DOS-1 owners must use BASIC’s 
SCREEN statement or run the programs COLOR.COM and 
MONO.COM (non-IBM-supported programs available from 
Computerland stores). 

You may have a PC that is connected to a color television set. In this 
case, the internal color-adapter board outputs to a “modulator” that 
transmits a signal, like a color commercial television signal, to the 

television. You can identify this method by a shielded phono cable 
connected to the PC rear panel. 

The RGB display, on the other hand, connects directly through a 
heavy EIA (Electronic Industry Association) cable to a large connector on 
the PC rear panel. A television set will not have the same resolution or 
sharpness as the IBM RGB monitor, but it will still allow good color 
graphics. ‘Text from the 80-column text mode, when output to the 
television, may not be readable; but the PC’s 40-column mode will 
usually perform well. 
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You might also have a non-IBM display connected to your PC. Some 
of the more popular of these “third-party” displays for the PC allow high- 
resolution graphics on a monochrome-like screen. Most of these displays 
require special programming; however, a few are so good that 
professional software manufacturers are beginning to market products 
that require them. 

Keyboard 

Your keyboard will almost always be the standard IBM keyboard. The 

keyboard is divided into a typewriter area, function keys, and numeric 

keypad, as shown in Figure 2-4. 

The complete list of the functions of the keyboard keys is given in the 

IBM Guide to Operations, in the section called “Operating Your Personal 

Computer.” This list may be used for reference, but we’ll tell you here all 

you'll normally need to know to use PC-DOS. Although we will explain 

the operation of all these keys in the next chapter, we will now list the 

special keys that are not found on a standard typewriter. 

The bank of special computer keys at the left end of the keyboard are 

darker; this distinguishes them from the standard type keys in the center 

portion of the keyboard. These keys are listed in Table 2-1 with 

appropriate comments. 

The special keys at the right end of the keyboard include a numeric 

keypad (light-colored number keys) similar to those on an adding machine 

or calculator. In general, you should use the number keys across the top 

of the keyboard unless the particular program in use permits operation 

of the keypad. The numeric keypad is not usually used with PC-DOS. 

A Er Eee en een : 
| a a yy 9 a yA La a al re TE 
Ty ea re) 

Eh a Fab eee] 

Standard typewriter keys 

Pee \ (8) (Se 

Special numeric keys 
| Righter 

Special function keys 

Figure 2-4. The PC keyboard 
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See Table 2-2 for a list of the special keys at the right end of the 
keyboard. 

Memory 

Memory is what the PC uses to hold its information while the 8088- 
microprocessor brain is doing its work. The PC can hold different 
amounts of memory, depending on your particular system. Memory is 
measured in units called bytes. A byte can be thought of as a cell holding 
one character, such as a letter or digit. The amount of memory in the PC 

is a determining factor in how fast your computer will execute certain 
kinds of operations. This is because a larger memory can store more in it 
when performing some functions. For example, when copying files from 
one disk to another, PC-DOS first reads as much information as it can 

from one disk into the memory. Then it writes this information from 
memory to the other disk. The more memory, the fewer disks accesses 

that must be made, and therefore the faster the copying process will be. 
Different software requires different amounts of memory. PC-DOS 

Version 2 needs a minimum of 96K, while PC-DOS Version 1 works with 

only 64K. 
Application programs differ, too, in the amount of memory they 

require. Some products give increased capacity as the memory goes up. 
For example, the spreadsheet program Lotus 1-2-3 allocates cells based 
on the maximum amount of memory in the PC. In general, when 
running PC-DOS alone, you can ignore the amount of memory your PC 

Key Comment 

to Function keys. Function depends on 
program in use. 

(Esc ) Escape. Escapes from a procedure. 

Tab key. Arrows point left and right 
indicating tab direction. 

Ctrl Control. Used with another key to change its 
function. 

(0) Shift. Similar to shift key on a typewriter. 

Alternate. Used with another key to change 
its function. 

Table 2-1. Special keys at the lett end of the keyboard 
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has. It’s only when running applications programs that the amount of 
memory becomes critical. 

Printer 

Several types of printers may be connected to your PC or XT 
computer. IBM provides either the IBM 80-CPS Matrix Printer or the 

IBM 80-CPS Graphics Printer. Popular non-IBM printers are the Epson 

MX-80 and the Epson FX-80. 
Although the IBM PC Guide to Operations describes the IBM printer 

in detail, there are a few things you should be aware about using any 

printer with PC-DOS. 

Comment 

<— Backspace. 

Numbers Lock. Switches the numeric 
keypad between numbers and cursor- 
control functions. 
pauses and continues program output. 

Scroll Lock ), Used to interrupt a program in 
progress. (“Break” shows on front 

edge of key; it is used with the 
key.) 

) Enter. (Some non-IBM programs call 

it the return key). 

(0) Shift. Same as in Table 2-1, for the 

right hand. 

(PrtSc ) Print the screen contents on the 
printer (used with the key). 

Like the “shift lock” key on a 
typewriter. 

Insert. 

Delete. 

Numeric keypad. Function depends 

on setting of the key. 

Table 2-2. Special keys at the right end of the keyboard 
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First, to operate the printer, you must have paper and ribbon 

properly installed. Also the printer must be switched to the “on-line” 

state, usually by pushing a button. A “ready” light will often indicate that 

the printer is ready to receive and print the data sent to it by the PC. If 

you have the printer in the “off-line” or not ready state, then you can 

move the paper using other control buttons on the printer. 

Modem 

A modem may be used to connect your PC through the telephone 
lines to other computers. It’s usually connected to one of the available 
ports on the PC rear panel. PC-DOS has little knowledge about dealing 
with modems; special applications programs are necessary for this 
function. 

Clock Calendar 

You may have a clock-calendar board inside your PC or XT system 
unit. The purpose of this item is to keep track of the time and date even 
when the PC is shut off. There is usually a program supplied by the 
manufacturer that is executed when the PC is first started (or restarted 

by the keys, as you'll see in chapter 3). The program 
reads the time from the hardware clock into the DATE and TIME 
commands of the PC-DOS, so that you don’t need to update the time 

and date each time you start the computer. It’s useful for PC-DOS to have 
this information so that all the files you create can be “stamped” or 
labeled with the correct time and date automatically. 

About Disks, Diskettes, and Fixed Disks 
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We have talked about what PC-DOS is (a special program) and the 
parts of the computer it interacts with, but we have not told you where to 
find PC-DOS and how to identify it. Let’s do that now. 

PC-DOS is “stored” or written on the diskette that comes in the back 
of your PC-DOS reference manual. There are actually two diskettes in 
the back of a PC-DOS Version 2 manual: the first contains PC-DOS, and 
the second (the Supplemental Program diskette) contains utility 
programs and some BASIC demonstration programs that you can use to 
show off your PC and play games. You can ignore this second diskette for 
now. 
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First, Back Up Your PC-DOS 

When we say PC-DOS is “stored” on a diskette, what we mean is that 

the PC-DOS program is located on the magnetic surface of the diskette. 
Before PC-DOS can be used it must be moved from the diskette into the 
computer’s memory. This must be done every time your computer 1s 

turned on. Although diskettes are reliable and secure forms of magnetic 

storage, they are, like any other magnetic storage medium (e.g., cassette 

tape), vulnerable to heat, scratches, dust, and so on. 

For protection, you should make a copy of your PC-DOS diskette, and 

use this copy for your day-to-day operations, rather than the original. 

This way you will not be “dead in the water” (shut down) if your PC-DOS 

diskette is accidentally damaged or lost. This special copy of PC-DOS is 

called a backup. Creating the copy is usually referred to as backing up PC- 

DOS. Since this book contains a complete description on backing up in 

chapter 4, we won’t explain it here. However, since even making the 

backup requires knowledge of PC-DOS, we suggest that you either have 

someone who knows PC-DOS make the backup for you, or read the rest 

of this book, through chapter 4, and then make the PC-DOS backup 

yourself. That way you'll be on safe ground. 

Formatting Your Diskettes 

Before a newly purchased blank diskette can be used, it must be 

formatted. Once the diskette is formatted, you can store information on it. 

You don’t need to format a diskette each time you use it, only the first 

time. FORMAT, a PC-DOS command which we will explain in chapter 4, 

is used to map the sectors on the diskette and set up a special dzrectory on 

the diskette for holding the names of the files and programs on the 

diskette. 

Diskette Construction 

A diskette is made up of a plastic-impregnated cardboard jacket that 

contains a flexible mylar disk coated with a magnetic substance. The 

diskette spins inside the jacket. A read/write head inside the disk drive 

can contact the recording surface through a slot in the diskette’s 

protective jacket. The parts of a diskette are shown in Figure 2-5. 

Information is written on or read from the magnetic surface of the 

diskette in much the same way as an ordinary tape recorder records on 

and plays from tape. Information can be read by the computer as often 

as needed, or the computer can write new information on the diskette in 

an unused space. Further, the computer can replace old information with 
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new by simply writing over it. This is one of the values of the diskette. 
Once the old information is erased, it can no longer be read. In a similar 

way, if you record Michael Jackson over an Elton John cassette tape, then 
you can no longer dance to Elton John. 

Care and Feeding of Diskettes 

As we said, diskettes are in general quite solid and reliable. However, 

certain actions (including using them for Frisbees or leveling the height 
of your computer!) can have disastrous consequences for the information 
you have stored on your diskettes. Thus you need to follow certain 
procedures when handling them. 

Don’t touch the exposed surface where the read/write head goes. 
Touch only the cardboard part of the jacket. 

Protect your diskettes from dust and grit by placing each back in its 
protective envelope as soon as you remove one from the disk drive. 

Don’t lay heavy objects on diskettes and don’t bend them. 

Inner edge of 
plastic envelope 

Figure 2-5. Diskette construction 

24 DOS Primer for the IBM PC & XT : 



Store seldom-used diskettes in the storage box they came with or a 
special commercial storage box. 

Keep diskettes away from heat and magnetic fields. The following 
items may pose a danger to the integrity of the information stored on 
your diskette: telephones, answering machines, dictation equipment, 
irons, electronic calculators, and lamps. Keep your diskettes at least a 

foot away from such devices. 

Keep your diskettes away from cigarette smoke, food particles, paint, 
and dust. 

The Write-Enable Notch 

There is a way to make it impossible to write new information onto a 

diskette. Most diskettes have a small rectangular notch cut out of one 

side. You can write information on a diskette only when this notch is 

uncovered. Some diskettes, such as the PC-DOS system diskettes included 

with your PC-DOS manual, have no notch at all, and are therefore 

permanently write-protected, that is, no new information can be written on 

them. If your system diskettes do have notches, the notches can be 

covered to make the disks write-protected. Adhesive-backed tabs are 

usually supplied with each box of diskettes for doing this. An attempt to 

write on a protected diskette will result in PC-DOS displaying an error 

message on the screen. 
You should write protect any important diskette you have whose 

contents you do not want to be written over or erased. Most master 

distribution disks for software products are distributed on write- 

protected diskettes. 

Compatibility between Drives and Diskettes 

PC-DOS supports single-sided and double-sided diskette drives, and 

you can mix different sided drives on the same PC. However, diskettes 

formatted for double-sided diskettes cannot be used on a single-sided 

drive. Therefore, if you want to insure that your diskettes can be read by 

all combinations of possible drives, you should format them as single- 

sided. Most commercial software is sold today in single-sided format. On 

a double-sided system, the command FORMAT’ is used to create the 

single-sided format. (We'll explain FORMAT later.) 

Also, as we mentioned earlier, diskettes formatted by PC-DOS Version 

9 (which uses 9-sector format) cannot be properly used by earlier PC- 

DOS releases (which use 8-sector). Therefore, when you want to ensure 

that your diskettes can be used by all releases of PC-DOS, format them 
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into 8 sectors. PC-DOS Version 2 users can use FORMAT/8 to format an 

8-sector diskette. 

Single-Drive Systems and the XT 

IBM PC-DOS treats a single-drive system in a clever mannet. 
Basically, the single drive is viewed as if it were actually two drives, A: and 
B:. Instead of A: and B: signifying two physical drives, they represent two 
different diskettes. PC-DOS will automatically know that you have a single 
drive, and when the second drive is referenced in a command line, PC- 

DOS will prompt you to change diskettes. For example, if you tell PC- 
DOS to copy a file on the A: drive to the B: drive, PC-DOS will first 
prompt you to remove the current, source diskette and insert the 
destination diskette. Obviously, when using a single-drive PC to make a 
copy of a file or program, you may swap diskettes in and out of the single 
drive many times. 

If you have a standard XT, you will discover that the single floppy 
drive is treated as a single-drive system, and the fixed disk is defined as 
the C: drive. This may make it difficult to use software that has been 
built for using both the A: and B: drives on a standard PC. For example, 

a software product that runs a system disk in the A: drive and expects a 
data disk in the B: drive will be difficult to use on the XT. 

Starting Your PC Automatically 

Some disks contain a special startup file that makes PC-DOS start a 
program without presenting the PC-DOS prompt. This technique is 
called automatic program execution and is covered in chapter 8. 

Summary 
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We have now described the three required hardware items in your 
IBM-PC system: the system unit, display, and keyboard. We’ve also talked 
about optional hardware items such as printers, modems, and external 

disk drives. We learned that the system unit includes the computer's 
microprocessor, memory, and disk drives. The display may be a 
monochrome or color monitor, or even an external TV set connected via 
a modulator-interface device. We identified the keys that are used for 
special purposes in your computer system and are not ordinarily found 
on a standard typewriter keyboard. 

We've also described the various combinations of compatible disk 
drives (diskettes, fixed disks, single or double-sided and external) and 
how they compare (size, advantages, and drive designations). We learned 
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many things about the diskettes including handling, formatting, 

construction, write protection and compatibility of PC-DOS Version | 

with PC-DOS Version 2. 

With an understanding of these hardware principles, we are now 

ready to power up and perform some of PC-DOS's fundamental 

functions. We'll do this in the next chapter. 

Review Questions and Answers 

True-or-False Questions 

1. The computer’s memory is located in the display unit. 

9. The system unit may contain either one or two disk drives. 

3. A single or double-sided disk drive can be determined by reading 

the label on the diskette. 

4. A fixed disk drive can only be located in the system unit. 

5. The color monitor may display white-on-black text as well as color 

graphics. 

6. The key functions are the same for all applications programs. 

7. The key is used to transfer control to an external input 

device. 

8. The amount of memory in the IBM PC is fixed at 64K bytes. 

9. The IBM PC may be connected to printers other than those 

provided by IBM. 

10. The modem may be used to connect an external clock calendar to 

your PC. 

11. When you “back up” your PC-DOS, you are repeating the most 

recent PC-DOS command procedure. 

12. Your diskettes must be formatted before you can read or write 

data on them. . 

13. Diskettes should be kept in their protective jackets except when 

removed to insert in a disk drive. 

14. You should never touch the recording surface of a diskette. 

15. Putting an adhesive tab over the write-enable notch in the diskette 

jacket permits data to be written on the diskette. 
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16. The older, 8-sector, formatted diskettes can’t be used with Version 

2 of PC-DOS. 

Answers to Questions 

1. False: The memory is located in the system unit. 

2. True: The system unit may have a single diskette drive, two 

diskette drives, or a diskette drive and a fixed disk drive. 

3. False: Use the CHKDSK command (see chapter 4) to display the 

total disk capacity (160 to 180K is single-sided, 320 to 360K is double- 

sided). 

4, False: An external fixed drive may be installed. 

5. True: But the green color of a monochrome monitor may be easier 

on the eyes. 

6. False: For example, the use of the function keys may change from 
one applications program to the next. 

7. False: The key is used with another key to perform a 
particular control function. 

8. False: The amount of memory may be expanded, for example, by 
256K RAM cards or by 32K-byte segments to obtain more memory as 
may be required by certain applications programs, up to a maximum of 
512K. 

9. True: For example, the IBM PC may be connected to the popular 
Epson MX-80 or FX-80 printer. 

10. False: The modem is used to connect the computer to a telephone 
line. The clock calendar resides on an internal board and maintains the 
time and date when the power is turned off. 

11. False: “Back up” means to make a backup copy of a diskette. 

12. True: Diskettes may be formatted by the FORMAT command (see 
chapter 4). 

13. False: Never remove diskettes from their protective jackets. 

14. True: Touching the magnetic surface may destroy data stored 
there. 

15. False: An uncovered notch enables data to be written on the 

diskette. The notch is covered to write protect the diskette. 

16. False: 8-sector format may be used with PC-DOS Version 2, but 
the newer 9-sector diskette can’t be used with the older PC-DOS Version 
1. 
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3 
Starting Up 
a PC-DOS System 

Concepts. 2 
Starting up or “booting” PC-DOS — 

The PC-DOS prompt : 
- PC-DOS commands ~ 

_ PC-DOS files 
Filenames : 
‘Global characters — — 

Changing the default drive — 
The keyboard and PC-DOS 

PC-DOS Commands 
~ DATE — Checking and changing the date - 

7 TIMES Checking and changing the time 

CLS — Clearing the screen _ : 

DIR — Checking the files on the disk 

if the previous chapters, you learned in a general way what PC-DOS 

is and what it’s used for, and we introduced you to the various hardware 

components that make up the IBM PC. Now we’re ready to “power up” 

(turn on) the system and start giving PC-DOS a few simple assignments. 

In this chapter, you'll learn — among other things — how to boot or 

initialize the PC-DOS system, how to enter the date and time, how to 

name files, how to use the DATE, TIME, CLS, and DIR commands; and 

how to use some special keyboard characters to control PC-DOS'’s 

operation. 
A word of advice is appropriate. Some users at this point think they 

are ready to sit down at their newly installed IBM computer and start 

doing all kinds of wonderful things, such as creating a file of all their 
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friends’ phone numbers or balancing their checkbook. Well, you’re not 

really ready for that yet. Remember, PC-DOS is used only to manipulate 

other programs and files. If you want to do accounting, make 

calculations, analyze stocks, or even play games, then you must first 

obtain a disk with the desired program. 
As an analogy, consider a man who has just bought and installed a 

new stereo system in his home. He reads the instruction manual and 
learns how to play records or tapes and adjust the controls. Is he now 
ready to listen to his favorite rock group? Not yet! He must still go out 
and buy some records or tapes. Similarly, PC-DOS will operate your disk 
system, but you still must purchase some programs (or use those 
supplied by IBM with your system, such as BASICA) in order to 
accomplish useful work. 

Whether your recent purchase is a personal computer, a stereo 
system, a washer-dryer, or a new car, there are two different theories on 

learning to operate the device. One theory is to ignore the manual, turn 
the device on, and try to figure it out by playing with the controls. Only 
when you get in trouble and as a last resort, do you refer to the manual. 

- The other method is to not touch the equipment until you have 
thoroughly read the instructions from cover to cover. 

Well, as you may have guessed, neither of these procedures is 
effective when you’re learning about PC-DOS. A computer system is too 
complicated to figure out by “playing with the controls.” On the other 
hand, the various manuals that are furnished with the IBM PC contain 

over 2000 pages of information. The PC-DOS manual alone contains 750 
pages of detailed instructions that tell you everything you ever wanted to 
know about PC-DOS, plus a lot more that you will probably never need 
or want to know. To try and digest all this material without some hands- 
on experimenting will lead to frustration and the likelihood of a 
migraine. 

In this book, we’ve tried to steer a middle course between these two 
extremes. We're going to lead you step by step through a variety of PC- 
DOS operations, giving you enough information to accomplish the 
required tasks, but not so much that you sink out of sight beneath a sea 
of information. Remember that this book is a primer — not a 
postgraduate course in computer science. As you become more familiar 
and proficient with PC-DOS, you will undoubtedly want to refer to the 
excellent IBM manuals for the additional information available. But until 
then, let’s keep it simple, and start using your operating system! 
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Booting Your PC-DOS Diskette 

The PC-DOS diskette is furnished with the IBM Dusk Operating System 

manual. The first step in getting PC-DOS running is to load a certain 

program on this diskette into the computer’s memory. This loading 

process is called booting PC-DOS. Here’s how it’s done. 

Insert the PC-DOS diskette in drive A: (that’s the one on the left) and 

close the drive door, that is, push down the metal lever in the middle of 

the drive. Remember, the disk label must be facing up and toward you; the 

label goes in last. Figure 3-1 shows a picture of the booting process. 

a) Put the 
DOS diskette in 
drive A: 

b) Close the 
drive door 

c) Turn on 
the system 

Figure 3-1. Booting up PC-DOS 
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Now flip the big red switch on the right rear side of the system unit. 

You'll hear the fans begin to whir and then a long pause before anything 

happens. (The length of this pause depends on the size of the memory in 

your particular machine.) Then the system will automatically boot. 

During the several seconds required to load the PC-DOS program, you 

will observe a cursor (a dash) blinking in the upper left corner of the 

screen, hear the diskette drive turning, and see the A: drive’s red lamp 

go on and off. When the loading process is completed, you'll hear a beep, 
and the screen will display the following message (or a similar one): 

Current date 1s Tue 1-01-198¢ 
Enter new date: _ 

This is the PC-DOS “sign-on” message. If you want to adjust the 
monitor’s contrast and brightness for the best “picture,” play with the 
controls on the front panel. (If you have a color monitor or TV, and the 

beginning of each line doesn’t show on the screen, refer to the section on 
the MODE command in chapter 4 for adjusting the horizontal placement 
of the image.) 

When the system does not boot properly for some reason (perhaps 
there was no disk in drive A:, a disk was incorrectly inserted, or the drive 

door was left open), the screen will display a quite different message, 
something like this: 

The IBM Personal Computer Basic 
Version C1.16 Copyright IBM Corp 1981 
62940 Bytes free 
Ok 

This is BASIC’s sign-on message, which you don’t want. In this situation, 
leave the power on, check that the PC-DOS disk is inserted in the disk 
drive, and reset the system by holding down the and keys, and 
then pressing the key. Refer to Figure 3-2 for the location of the 
keys on the keyboard. Note that the (Control) and (Alternate) 
keys are on the left side and the (Delete) key is in the lower right 
corner. We'll have more to say about these keys at the end of this chapter. 

This system-reset procedure is useful on occasions 
other than a bad boot as described above. Any time the computer is 
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turned on but the system seems “frozen” (that is, none of the keys have 
any effect on the screen), you can restart PC-DOS by pressing these three 
keys simultaneously. Try it now to get the feel of it. After a brief pause 
(much briefer than the pause following booting up by flipping the red 
switch), the disk drive will whir, the red light will blink, and the PC-DOS 

sign-on message will again appear on the screen. 

Telling PC-DOS the Date and Time 

Each time you start (or restart) PC-DOS, you need to enter the date 

and time, as directed by the messages in the screen display. This 

information is used by the operating system to mark each file with the 

time and date you created or changed it. (You'll learn more about files in 

the following pages.) While entering the date and time is not mandatory, 

if you omit them, the computer will mark all files you create or change 

with the default date and time displayed when you boot the system, and 

you'll have no way of knowing when a file was actually created or 

changed. The only situation in which you don’t need to tell PC-DOS the 

date and time on power-up is when you have a clock- calendar board and 

the appropriate software on your PC-DOS diskette to provide this 

information automatically. 

Clock-Calendar Board 

If you’re lucky enough to have a clock-calendar board, and if the 

fF] a fe) aa EEE rE afi), ain ren 

| fe el) ree TI ia T ja TY ia ia ia (a YT Ty TL HE
 aa al 7 : 

aay rem ee I r rl a I a (a Te aaa. he 

ee ioe a Ty PPI | 

2 ele ial i —_ | ecoeie zal 

Figure 3-2. The keyboard 
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software to use it is already on your PC-DOS diskette, you can skip the 
following steps. Your system will already know the time and date when it’s 
turned on. The clock-calendar board contains a battery to maintain the 
date and time during power off, and a special program which executes 
when you boot the system. The program reads the information from this 
clock and gives it to PC-DOS. However, even if you do have the clock- 

calendar board, it will not be used if you boot up with the PC-DOS 
diskette from the PC-DOS manual, since this diskette does not have the 

special program on it to read the clock and tell PC-DOS the time. 

Answering the Time and Date Questions 

Assuming that you don’t have the clock-calendar board, or are using 
the regular PC-DOS diskette, here’s how to answer the questions in PC- 

DOS’s sign-on message. The flashing cursor (a dash like this: “_’”) shows 

where your typing will appear. When typing, as we mentioned before, use 
the number keys across the top of the keyboard (not the number keys in 
the numeric keypad on the right side). Remember, when asked to enter 
something, type in the requested data and then press the key, just to 
the left of the “7” and “4” keys in the numeric keypad. If you make a 
typing error, use (the backspace key, located above the 4) key) to go 
back and delete the incorrect characters, then retype. 

Let’s pretend it’s 2:30 p.m. on the 4th of July, 1984. To set the date 
and time, proceed as follows: 

1. Type a 7 or 07 (for the month). 

2. Type a dash (-). 

3. Type a 4 or 04 (for the day of the month). 

4. Type another dash (-). 

5. Type 84 or 1984 (for the year, of course). 

6. Press the key. 

As soon as you press 4), PC-DOS will digest the date information, 
and ask for the time. The screen will look like this: 
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Current date is Tue 1-01-198¢ 
Enter new date: 7-4-84 <— Enter the date 
Current time is @:@@:16.97 
Enter new time: _ 
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The figure shown under Current time is simply the time that has elapsed 

since you entered the date. To set the current time, which is 2:30 p.m. 
(14:30 in 24-hour time), enter the following: 

1. Type 14. 

2. Type a colon (:). 

3. Type 30. 

4. Press the key. 

You don’t need to enter seconds or hundredths of seconds unless 

you’re really compulsive about time. The screen will now look like this: 

Current date is Tues 1-@1-198¢ 
Enter new date: 7-4-84 
Current time is @:0@:16.97 

Enter new time: 14:30 <—— Enter the time 

The IBM Personal Computer DOS 
Version 2.00 (c)Copyright IBM Corp. 1981, 1982, 1983 

| ea 

The following are samples of incorrectly typed dates and times. Can you 

find the errors? 

July-04-84 2: 30PM 
07-34-84 14-36 
7 04 1984 14 30 
07:04: 84 14: 63 

The errors in the above entries consist mostly of the wrong separators 

between numbers. You must use dashes between the numbers in the date, 

and colons between the numbers in the time. Also you can’t use a number 

which is too large, such as a date greater than 31, or minutes or seconds 

greater than 60; and you can’t use letters, as in “July” and “PM.” 

To see what happens when you make an incorrect entry, reset the 

system (hold the and keys and press the key) and then 

enter one of the above errors. Note that the screen indicates an invalid 

date or time and asks you to enter the new date or time. Remember, if 

you see that you have made a mistake before pressing the key, you can 

always use the key to correct your error, as described previously. 
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PC-DOS Prompts for Commands 

After you have entered the date and time, PC-DOS will tell you a 

little about itself: the manufacturer, the version number, and so forth. 

Then the PC-DOS prompt (the characters “A>”) will appear at the start 

of the bottom line, followed by the flashing cursor. (See the previous 
screen display.) This prompt tells you that PC-DOS is ready and waiting 
to receive your command. 

The prompt also tells you that the A: drive is the default drive or 
current drive. This is the drive that PC-DOS is paying attention to. If you 
type in the name of a file, PC-DOS will look for the file on a disk in the 
default drive. Later we'll find out how to change the default drive to B: 
(and, if you have them, the C: or D: drives). 

We’ve mentioned before that we tell PC-DOS what to do by giving it 
commands. What do we mean by a command? Let’s try actually executing 
a couple of simple commands to demonstrate what we’re talking about. 

The DATE Command 

We'll start with the DATE command. The DATE command is used 
(as you might guess) to check or change the date. After the A> prompt, 
enter the command DATE (either upper or lower case). Remember that 
“enter” means to type the indicated word and press the key. 

The screen should show the current date, including the day of the 

week. This should be the date you typed in when you first booted up PC- 
DOS, as described in the last section. If you don’t wish to change the 
date, press the key again to return to the PC-DOS prompt. 

A>date <— Enter the command DATE 
Current date is Wed 7-04-84 
Enter new date: — Press (¢4) here, if you 

don’t want to change the date 

A> <— Now you’re back in PC-DOS 

If you do wish to change the date, enter the new date as described 
above in booting the system. Either way, as soon as you press 4), you'll see 
the A> prompt again, which tells you you’re back in PC-DOS; that is, 
PC-DOS is waiting for your next command. 
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The TIME Command 

The TIME command is similar to DATE. Try this too, by entering 
TIME following the PC-DOS prompt. 

A>time < Enter the command TIME 

Current time 1s 15:17:27.75 
Enter new time: <— Press here, if you 

don’t want to change the time 

A> <— Now you’re back in PC-DOS 

The time displayed should be the current time if you set the time 

correctly when you booted PC-DOS. PC-DOS will keep track of the time, 

even without a clock-calendar board, until you turn off the computer. 

Again, if you want to change the time, you can enter the new time as you 

did above in booting the system. 

The CLS Command 

Another PC-DOS command is CLS, which will clear the screen. You 

can do this whenever you get tired of looking at all the junk you've typed 

before. Try this now: 

A>CLS <— Clears the screen 

We’re going to talk about another, more powerful command later in 

this chapter: DIR. However, before we can describe what DIR does, we 

need to explore a related topic: files. 

PC-DOS Files 

The concept of a file is central to using PC-DOS. In this section, we’re 

going to describe what files are and how they’re named. The words “file 

name,” meaning the name of a particular file, are usually written as one 

word: “filename.” 

Files and Commands 

There is a great deal of similarity between the PC-DOS command 

names you used above (DATE, TIME, and CLS) and filenames. In fact, 

many PC-DOS commands are files and are stored on the diskette just like 
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other files. However, the particular commands we’ve shown (DATE, 
TIME, and CLS), happen to be “internal” commands; they’re stored 
within the PC-DOS file itself. 

PC-DOS commands which are files, and are stored on the disk under 

their own separate filenames are called “external” commands. We'll have 
more to say on the difference between internal and external commands 
later. However, both types of commands must be named according to the 
same rules that are used to name files. 

What Is a File? 

Information on a diskette is grouped into files. What exactly is a file? 
It’s simply a certain amount of information that has been given a name. 
How big can a file be? Within reason, almost any size. File sizes are 
measured in bytes. (A byte, as you learned earlier, corresponds to one 
character, like the letter “a.”) Files can be as small as one byte or they can 
be hundreds of thousands of bytes long. 

Files can consist either of data to be operated on by programs, or 
they can consist of the programs themselves. Typical data files might 
consist of address lists, written text, or accounting records. A program 

file might contain a word-processing program, a data-base manager, a 
spreadsheet program, or even (don’t let the boss know!) a game. Each 
double-sided diskette can hold up to 112 files, assuming that the 
combined size of all the files doesn’t exceed the capacity of the disk. 
Figure 3-3 shows how a number of files are stored on a diskette. 

Filenames 

Each file on a diskette must be given a unique name. This makes it 
possible for PC-DOS to find a desired file on the diskette and load it into 
the computer’s memory when you type the filename. If PC-DOS 
permitted two identical filenames on the same diskette, it would have no 
way to know which of the two files to select. However, you may have the 
same filename on two different diskettes — in fact this is necessary when 
you need to copy an existing file to another diskette. 

Rules for Naming Files in PC DOS 

You can’t assign just any old name to a file, like ADDRESS LIST or 
LETTER TO AUNT JANE. These names won’t work. You must assign 
valid filenames like ADLIST or AUNT].LTR. Let’s see why some 
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filenames are valid and others are not. Filenames must conform to the 

following simple rules: 

1. The name must be from one to eight characters long, with no 

spaces. 

2. The characters in a filename can be: 

a. Letters of the alphabet 
b. Numbers 0 through 9 
c. Special characters $ # & @! %()- ti ae 

3. Filenames can be followed by an optional extension, which is 

separated from the filename by a period (.). 

4. The extension can have one, two, or three characters. 

5. Both the filename and the extension can begin with any of the 

valid characters shown above. 

JANICE 459-9737 
STEVE 669-9123 
GAIL 566-1938 

x 

x 

100 PRINT "ENTRY" 
119 I=I+1 
12% GOSUB 1009 

| | Jones & Co $646.00 Dear Sirs, 

| | Smith & Sons $ 93.67 It has come to our | | 

| Ace Hardware $128.27 attention that the floppy | | 

* disks which you... 
* * 

* * 

Figure 3-3. _ Files on a diskette 
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Here are some filenames that PC-DOS likes: 

BILLSDUE ADDRESS. LST 83PRICES. JUN 

$PAID PHONE. LST 84PRICES. JUL 

[BATAV AUNTJ. LTR 84PRICES. AUG 

INTRCALC BJONES. LTR PAY. MAY 

These names have no extension: that’s okay too. 

Here are some filenames that PC-DOS will not accept. Can you tell 

why, before you look at the explanations on the right? 

CORRESPONDENCE <— Filename too long 
AUNT J.LTR <— Space in filename 

JBS3/25. LTR <— Slash in filename 
J. SMITH. $PD <— Period in filename 

#80FFICE.MEMO  <— Extension too long 
P,G, &E <— Commas in filename 

Drive Specifications 

In order to locate a data file, in addition to knowing the filename and 
extension, PC-DOS must also know in which disk drive, (A:, B:, C:, or 

D:) to look for the file. This information is conveyed by a drive specifier 
and consists of a letter followed by a colon, like A: or B:. This drive 

specifier is typed directly in front of the filename with no spaces, like 
this: 

B: PHONE. LST 

Drive specifier 

The above example consists of the drive specifier (B:), followed by the 
filename (PHONE), and the extension (.LST). These three parts together 
are called a file specification. If the drive specifier is omitted, PC-DOS 
assumes you mean the default drive. As we noted above, when your PC- 

DOS prompt is A>, then your default drive is A:, when your PC-DOS 
prompt is B> then your default drive is B:, and so on. Listed below are 

several examples of valid file specifications with appropriate comments: 

B: PHONE. LST <— PC-DOS will look for the file in the B: disk drive 
b: phone. lst <— Lowercase type may be used 
b: Phone. Lst <— Both lower or uppercase type may be used 
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a: phone. lst <— PC-DOS will look for file in the A: disk drive 

a:fonelist <— Filename doesn’t have extension, which is okay 

PHONE. LST <— With no drive specifier, PC-DOS will look for 

file in the default drive, A: when the prompt is A> 

If PC-DOS does not find the file on the disk in the specified or 

default drive, it will display a message on the screen and return you to 

the prompt. The screen will look like this: 

File not found 

A> 

Reserved Filenames and Device Names 

You shouldn’t create new filenames incorporating a word such as 

DATE, TIME, or CLS, since each is already used for a PC-DOS 

command. Names used for existing commands are called reserved names. 

Listed below are the reserved names that cannot be used for DOS 

filenames. 

ASSIGN DATE GRAPHICS RD 

BASIC DEBUG LINK RMDIR 

BASICA DEL MKDIR SET 

BREAK DIR MODE SORT 

CD DISKCOMP MORE TIME 

CHDIR DISKCOPY PATH TREE 

CHKDSK EDLIN PRINT TYPE 

CLS ERASE PROMPT VER 

COMMAND EXE2BIN RECOVER VERIFY 

COMP FDISK RENAME VOL 

COPY FIND REN 

GETY FORMAT RESTORE 

In addition to the reserved names listed above, there are a few other 

words that shouldn’t be assigned for PC-DOS filenames. These words are 

called reserved device names and in general are used to designate an 

external device to which data is to be transmitted. Listed below are the 

device names that can’t be designated for PC-DOS filenames: 

AUX: CON: LPT3: 

COMI: LPT 1: NUL: 

COM2: LPT2: PRN 
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Introduction to the DIR Command 

Let’s introduce another PC-DOS command: DIR. This command will 
let you display a listing (or DIRectory) of the files on your diskette. It will 
also help you understand some procedures we will discuss in the next 
section. DIR has a lot of variations, so we’re not going to explain all of 
them here. We’ll save a complete explanation until the next chapter. 

The simplest, and also the most common use of DIR, is to display a 
directory list of all the files on one diskette. Let’s see how this works by 
displaying all the files on our PC-DOS diskette. Assuming that the PC- 
DOS diskette is in the A: drive and that the A: drive is your default drive, 
you simply enter the command DIR, as shown here: 

A>dir <— Enter the command DIR 

Volume in drive A has no label 
Directory of A: \ 

COMMAND COM 17664  3-@8-83 12:Q@p 
ANSI SYS 1664 3-98-83 12:00p 
FORMAT COM 6016 3-08-83 12:00p 
CHKDSK COM 6400 3-08-83 12:@@p 
SYS COM 1498 3-08-83 12:00p 
DISKCOPY COM 2444-—-33-98-83 12: 0p 
DISKCOMP COM 2074 +=. 3-@8-83 12: 0p 
COMP COM 2523 3-98-83 12:0@p 
EDLIN COM 4698 3-08-83 12:0p 
MODE COM 3139 3-98-83 12: 0p 
FDISK COM 6177 3-08-83 12: @@p 
BACKUP COM 3687 3-@8-83 12: 0p 
RESTORE COM 4093  3-@8-83 12: 0p 
PRINT COM 4608  3-@8-83 12: 0Gp 
RECOVER COM 2304  3-@8-83 12:00p 
ASSIGN COM 896 3-08-83 12:0p 
TREE COM 1513 3-08-83 12:9@p 
GRAPHICS COM 789  3-Q8-83 12: 0@p 
SORT EXE 1280 3-@8-83 12: 00p 
FIND EXE 5888 3-08-83 12:9p 
MORE —-COM 384 3-98-83 12: 0p 
BASIC COM 16256 3-98-83 12:@@p 
BASICA COM 25984 3-98-83 12:00p 

23 File(s) 31232 bytes free 
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Actually, the list is too long to be displayed on the screen at one time, so 

it will scroll off the top of the screen before you can read the programs at 

the top. In the following sections, we’ll show you how to stop this 

scrolling so that you can read all the filenames. For the time being, it 

won't matter. 
If you are using PC-DOS Version 1, then the first two lines, “Volume 

in drive A has no label” and “Directory of A:\,”, are not displayed. 

These are only displayed by Version 2. Also, the list of programs will be 

different since Version 2 has many more programs, arranged in a 

different order. 
The first two columns list the filenames and their extensions. The 

next column, with all the numbers, is also very useful. It tells the size of 

the file, in bytes. The following two columns show the date and time the 

column was created or last updated. (We'll talk more about this later.) 

Some of the files with the extension COM are PC-DOS external 

commands. Examples are FORMAT and CHKDSK. Other COM files 

shown are separate programs, like EDLIN. Files with the BAS extension 

are BASIC programs. (Although none are shown on the Version 2 listing 

above, there are BASIC programs on the supplementary diskette 

provided with PC-DOS Version 2 and on the Version | main PC-DOS 

diskette.) 

Using DIR to Find a Single File 

You don’t need to look at all the files at once if you don’t want to. 

When you already know the name of the file you want, and all you need 

to do is verify that it’s on the disk or check its size or the date of creation, 

you can simply type the filename after the DIR command word. 

For instance, to determine if the external command program 

FORMAT.COM is on your diskette, you would enter the DIR command 

and filename as follows: 

A>dir format. com 

FORMAT. COM 6016 3-08-83 12:00p 

Note that the screen now lists this one file, indicating that you do have 

the file on your diskette. You can do the same thing with any of the files 

on your PC-DOS diskette. If the file whose name you type in following 

DIR does not exist, PC-DOS will inform you of the fact with the message 

“File not found.” 
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With this short introduction to the DIR command, we are now ready 

to go on to the next subject. 

Global Characters: ? and * 

Sometimes you want to list a group of files, rather than a single one or 

all of them at once. Or, you might want to search for a file whose name 

you have forgotten, but whose extension you know. Both these operations 
can be carried out using a very clever idea: global characters (which are 
also called wildcards). 

The global characters are the question mark (?) and the asterisk (*). 

These two characters can save you a lot of typing when copying, listing, 
or printing a group of files. The ? means “any character.’ The * means 
“any group of characters.” Global characters are substituted in the filename 
or in the extension. How does this work? Some examples will make it 
clear. 

Using Global Characters 

For discussion purposes, assume the diskette in drive A: contains the 
files shown below. Notice that these files all have the word PAY in them, 

but that they have different years preceding the PAY, and different 
extensions, representing months. This is a typical way that monthly files, 
such as accounts payable, are named. You can also assume that there are 

no other files with PAY in them on the diskette. 

83PAY. NOV 84PAY. APR 84PAY. SEP 
83PAY. DEC 84PAY. MAY 84PAY. OCT 
84PAY. JAN 84PAY. JUN 84PAY. NOV 
84PAY. FEB 84PAY. JUL 84PAY. DEC 
84PAY. MAR 84PAY. AUG 

The Question Mark: ? 

The ? in a filename or extension stands for any single character in 
that position. For example, referring to the above list, if you enter: 

A>DIR 8?PAY. DEC 

the screen will list the following files: 

83PAY DEC 
84PAY DEC 
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(Size, time, and date will be shown too, although we’ve left them out of 

this display.) 
What happened? The DIR command looked for all the files which had 

8 as the first character, PAY as the third through fifth characters of the 
name, and an extension of DEC, no matter what the second character 

was. 

8? PAY. DEC 

I 
Any character matches this position 

Note that the filenames are identical, except for the position where we 
inserted the ?. 

Let’s try another example, again based on the list of files shown 
above. If you were to enter: 

A>DIR 84PAY.?A? 

the screen would list these files: 

84PAY. JAN 
84PAY. MAR 
84PAY. MAY 

Again these names are identical except for the positions where we 

inserted the question marks. We've found all the 84PAY files whose 

extensions have A as the middle letter. 

The Asterisk: * 

The * in a filename stands for a group of characters in the filename or 

in the extension. For example, if you enter: 

A>DIR 84PAY. J* 

the screen will list: 

84PAY JAN 
84PAY JUN 
84PAY JUL 
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A>DIR 

Note that the filenames are identical except for the group of characters 

where we inserted the asterisk: the last two characters in the extension. 

We’ve found all the 84PAY files whose extensions start with J. 
If you were to enter: 

* DEC 

the screen would show: 

83PAY. DEC 
84PAY. DEC 

A>DIR 

A>DIR 

A>DIR 

These are all the filenames with the extension DEC. 
By now, you should be getting the idea. Want to try some examples 

on your PC-DOS diskette? We can’t give you specific instructions because 
different versions of PC-DOS have different programs on the disk. 
However, you can experiment, and see what happens. Here are some 
suggestions. Try a few now: 

* COM 

This will list all the COM files. 
To list only the BASIC »rograms, enter: 

* BAS 

To list all the four-letter filenames ending with an E, enter: 

PPE. * 

Fool around with DIR and the global characters until you feel 
comfortable with them. The global characters are a very powerful feature 
of PC-DOS, one which will save you a great deal of time as you get more 
deeply involved in PC-DOS. 
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Changing the Default Drive 

A>DIR 

A>DIR 

ADB: 

B>DIR 

B>DIR 

B>A: 

We promised at the beginning of this chapter that we would show you 
how to change the default drive. As you recall, the default drive is simply 
the one that PC-DOS currently thinks of as the main drive. You can tell 
which the default drive is from the PC-DOS prompt, A> or B>, etc. If 

you call up a file without using a drive specifier, PC-DOS will look for it 
on the default drive. 

How do you change the default drive? It’s not too hard. Suppose the 
current default drive is A:. To change to the B: drive, simply enter B: like 
this (you don’t have to use upper case): 

<— Enter this to change to B: drive 

< Now you’re on B: 

Why would you want to do this? Well, you might find that you have a 
lot of programs on a disk in the B: drive that you want to investigate with 
DIR. Rather than having to type the drive specifier in front of each 
name, like this: 

B: TESTFILE. 1 

B: TESTFILE. 2 

you can simply change drives and forget the drive specifier. When you see 

the A> prompt, type: 

<— Enter this to change to B: drive 

TESTFILE. 1 <— Omit drive specifier 

TESTFILE. 2 

Of course, to return from B: to A:, all you need to type is A:, like 

this: 

<— Enter this to change to A: 

<— Now you’re back in A: 

The real usefulness of changing default drives this way will become 

more apparent when you start running applications programs. 
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How PC-DOS Thinks of the Keyboard 

In the last chapter, we described the keyboard of the IBM-PC and 

mentioned the existence of a variety of keys which are not normally 

found on a typewriter. In this section, we’re going to explain how to use 

some of these special keys to control PC-DOS. 
Actually, the functions of the special keys will vary from one program 

to the next. For instance, in PC-DOS, the key executes a typed 

command, as you already know. But in a word- processing program, it 

might insert a blank line. So remember, what you learn here applies only 

to the operation of PC-DOS, not to other programs. 
If you don’t have the keyboard in front of you, you can refer to the 

keyboard diagram in Figure 3-2 while reading the following sections. 

Standard Keys 

The standard keys are in the center section of the keyboard. 
Although they look like those found on a typewriter, there are a few 
important differences in how they operate. These differences are listed 
below: 

1. For zero, use the number 0 key in the top row, not the letter O key 
below it. On the screen, it will have a slash, like this: @. 

2. For the number one, use the | key in the top row, not the lowercase 
L key. 

3. The space bar is used to insert blanks, not to move the cursor. This 
is an important distinction, especially in word-processing programs, 
and it occasionally trips people up in PC-DOS. Pressing the space 
bar actually writes a character on the screen, a blank, and sends it to 

PC-DOS — whereas moving the cursor does not. 

4. The (0 ) (Shift) keys are used to type the uppercase (capital) letters 
or the symbols that are indicated on the upper half of the keys. These 
keys will not release the Caps Lock key (described below) as they do 
on a typewriter. (If the Caps Lock is switched on, the Shift keys will 
cause lowercase printing when depressed, and uppercase otherwise.) 

5. Each time the Caps Lock key is pressed, it toggles (switches back 
and forth) between the NORMAL and the CAPS state of operation. 
In the CAPS state, the letter keys are switched to uppercase. The 
operation of the number and punctuation keys do not change. Also in 
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the CAPS state, the operation of the Shift keys causes the letter keys 
to be typed in lowercase. For example: 

In NORMAL state, I would type like this. 

iN caps STATE, 1 WOULD TYPE LIKE THIS. 

6. The key (top row) is used to backspace and delete characters to the 
left — not just to backspace over characters. 

Special Keys 

The operation of the keys to the right and left of the standard 
typewriter keys is somewhat more complicated. Often, combinations of 
these special keys work together to execute a particular function. 

1. The (Esc ) (Escape) key displays a backslash (\\), cancels the 

existing line, and moves the cursor down one line to let you type a 
new command. This is useful if you make a typing mistake at the end 
of a long filename. You could use the key to go back to the 
beginning, but (Esc ) is faster. Enter these lines using (Esc ) for the \ 
key: 

A>DIR. OLDHUTS. 123\ 
A>DIR OLDHATS. 123 

2. If you have a printer, it’s often nice to be able to print out exactly 
what you see on the screen. Assuming that your printer is connected, 
turned on, and set to “ready” (see the previous chapter, on printers), to 

print the screen contents you hold one of the Shift keys down and, at the 
same time, press the (Print Screen) key. This combination is 
indicated this way: (0) (PriSc ). Notice that what is printed is an image of 
the screen as it exists at the time. Anything typed or displayed on the 
screen after this function is completed will not be printed. (Also see 

below.) 

The Key 

Like the (0) key, the (control) key, is never used alone. However, 
by holding this key down and then pressing another key, a control function 

is executed. The keys that can be used with and their functions are 

listed below. ((Ctd ) means to hold down key and then press 
the key, and so forth.) 

l. stops a command in progress. For example, if you 
had sent a command to operate the printer, you could stop printing 
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by using this control function. This combiriation is also used to 

“break” into (stop the operation of) a BASIC program. 

2s stops screen display from scrolling (rolling up). 

This is useful when you’re using DIR and there are so many files on 

your disk that they scroll off the screen before you can read them. 

Any time you type the scrolling stops. To restart the 

scrolling, press the space bar. 

2: prints what you have typed on a line each time you 

press the key. It also prints anything sent to the screen by PC-DOS. 

The line shown on the screen will be “echoed” on the printer. To stop 

echoing to the printer, repeat this command. (Note that this differs 

from (@ ) (PriSc ), above, in that it prints only what’s in the process of 
appearing on the screen. It doesn’t print anything that was written to 
the screen earlier. 

4. resets the system. To reboot PC-DOS, hold down 
the and (Alternate) keys and press the (Delete) key. 

5. The function keys ((F1) through (F10 )) on the far left can, in 
theory, be used for a variety of editing functions in PC-DOS. 
However, most of their functions are not really necessary and are 
seldom employed in actual practice. The most useful is (F3_). This is 
used to recall the last command given to PC-DOS. This might be useful 
if you need to repeatedly enter the same PC-DOS command or a 
series of commands in which only the last few characters change. The 
function keys are used for a variety of purposes in applications 
programs, depending on the particular program in question. 

6. There is another cute thing you can do with the key. It 
doesn’t serve any vital purpose in PC-DOS, but it’s kind of fun 
anyway. In addition to the regular letters and numbers that can be 
displayed on the screen, your IBM PC also contains a number of 
graphics characters. These are special characters like diamonds, happy 
faces, boxes, and so forth that can be printed just like letters. All the 
characters used by PC-DOS are numbered. The regular characters (a 
to z and so forth) are numbered from 32 to 126. The graphics 

characters are numbered from 001 to 007, from 014 to 027, and 

from 127 to 254. You can see these graphics characters if you 
perform the following three steps: 

a) Hold down the key. 

b) ‘Type the three decimal digits of the graphics character you 
want to see. 

c) Release the key. 
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Try numbers 001, 003, 007, 014, and 219, for a representative 

selection. 

Editing Your PC-DOS Typing 

Since PC-DOS commands consist of one-line commands and 
filenames, they are very easy to edit. The only two keys you really need to 
know are the (backspace) and (Escape), but the function keys can 
also be used, as mentioned above. 

If you make an error while typing a line, just use the key to delete 
characters until the error is removed and then retype the rest of the line. 
If you completely mess up the line or want to change the command 
entirely, press the key (see the description above). If you actually 
enter a line with an error, don’t panic. PC-DOS politely displays a 
message, generally “Bad command or filename,” which means that you 

should try again. 

Summary 

In this chapter, you have learned how to get your system up and 
running, and how to “boot” PC-DOS. With “hands on” examples, you 

have discovered some of the differences and similarities between your 
computer keyboard and that of a standard typewriter. You’ve learned 
about PC-DOS files and how they’re named, and you’ve used some simple 

PC-DOS commands: TIME, DATE, and CLS. You should now be ready 

to go on to the next chapter where we explore some more powerful PC- 

DOS commands. 

Review Questions and Answers 

True-or-False Questions 

1. You should study your instruction manuals thoroughly before 

reading this book. 

2. Booting is a method used to kick the diskettes into the disk drive. 

3. The cursor indicates where your typing will appear on the screen. 
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4. After booting, to enter the date, December 25, 1984, enter: 

12/25/84. 

5. The default drive is always disk drive A. 

6. (%&$@).#32 is a valid filename. 

7. Mr.Smith.LTR is a valid filename. 

8. EDLIN.TXT is a valid filename. 

9. The prompt for the B disk drive is “B:.” 

10. To list all the files in drive B with the extension TXT, enter: 

A>DIR B: *. TXT 

11. The ? in a filename represents a group of characters that may be 
substituted in the filename. 

12. The key may be used to erase characters to the left of the 
Cursor. 

13 means hold down the key and press the 

) 
14. The function will enable the line currently being 

displayed on the screen to be printed each time you press the key. 

15. The function stops a command in progress. 

Answers to Questions 

1. False: You should try out each procedure on the computer 
as you learn about it in this book. 

2. False: “Booting” refers to the procedure for loading the PC-DOS 
operating system into the computer’s memory. 

3. rue: 

4. False: Type 12-25-84. Don’t use slashes. 

5. False: Not true if the prompt were B> or C>. 

6. True: These characters may be used in the filename. 

7. False: The period after “Mr” is not allowed in a filename. 

8. False: Reserved names such as EDLIN are not permitted to be 
used in filenames. 

9. False: The prompt is B>. The drive specifier is B:. 

10. ‘True: In this case, the * indicates any group of letters for the 
filename. 
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11. False: The ? represents a single character, not a group. 

12. True: The key deletes characters so you can edit the PC-DOS 
command line you’re typing in. 

13. True: The two key symbols in the text mean hold the first key 
down and press the second. 

14. False. Each line will be printed on the printer as it’s displayed on 
the screen, whether you press (4) or not. 

15. False: stops the screen from scrolling. ((Ctd ) 
stops a command in progress.) 
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54 

Everyday Use of PC-DOS 

Concepts 
Initializing diskettes 
Customizing system diskettes 

PC-DOS Commands 
FORMAT — Initializing a diskette 
DISKCOPY — Copying an entire diskette 
COPY — Copying a file or group of files 
DIR — Listing disk contents 
TYPE — Displaying a text file 
RENAME — Renaming a file 
ERASE — Erasing a text file 
CHKDSK — Checking a diskette 
MODE — Changing the screen display (color) 
SYS — Writing the systems files 
VER — Checking the PC-DOS version © 
VOL — Checking the volume label 
VERIFY — Turning verification on and off 

fh this chapter, we’re first going to briefly review the concepts 
covered in the three previous chapters. Then we’re going to dig into the 
“meat and potatoes” course we promised you earlier: detailed 
explanations of how to use the essential PC-DOS commands. We’re not 
going to cover all the commands in this chapter, only the ones you'll need 
for everyday use of PC-DOS. In chapter 8, we’ll delve into some of the 

more exotic commands — the Meringue Glacé and Duck a l’Orange of the 
PC-DOS world. 



Where Are We? 

So far, you’ve learned all the general concepts necessary to operate 

PC-DOS. Let’s review this material, before going on to learn the new PC- 

DOS commands. 
You’ve learned that, in the world of a disk-based IBM Personal 

Computer, information is stored on floppy diskettes (or on a fixed disk) 

in the form of files. A file is simply a certain amount of information, from 

one byte to hundreds of thousands of bytes, which is given a filename so 

that PC-DOS can identify it. Files can consist either of data, such as 

business letters or tables of financial figures, or they can be programs, 

such as word processors or spreadsheet programs. 

PC-DOS is itself a program stored on the disk, but it’s a very special 

program, since it must be in use in order for other programs to run. In 

the last chapter, you learned how to boot, or start up PC-DOS, to get it 

ready to run other programs. 
You’ve learned that you tell PC-DOS what to do by using commands. 

These commands are actually the names of programs which PC-DOS 

executes to carry out specific functions. There are two kinds of DOS 

commands: internal and external. Internal commands are built right into 

DOS and are therefore “invisible” when you use DIR to examine the files 

on the DOS diskette. An external command, on the other hand, isa 

separate program which is executed by DOS when you type in its 

filename. The filenames of all the external commands can be seen when 

you use DIR. 
We've also introduced you to the way data is physically stored on a 

diskette. While you and the operating system think of the diskette in 

terms of files, the hardware is thinking of the diskette in terms of tracks 

and sectors. Each diskette has 40 tracks on each side. In the older PC- 

DOS, Version 1, each track is divided into 8 sectors; in PC-DOS Version 

9, each track is divided into 9 sectors. This provides a modest increase in 

storage space. Finally, you learned that a new, blank diskette must be 

formatted before it can be used. 

Let’s move on now to the commands needed for everyday use of PC- 

DOS. We'll start with three commands that have certain similarities. 

FORMAT is used to prepare a brand-new diskette to receive data. 

DISKCOPY is used to generate a “clone” or exact copy of an entire 

diskette with all its files; this is the command used to create backup 

copies of the PC-DOS diskette. Finally, COPY is used to copy a single file 

or group Of files. 
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Initializing Diskettes: FORMAT 
You’ve already learned that the external command FORMAT is used 

to initialize a new, unused diskette. In this section, we'll learn exactly how 

FORMAT works and explore some of its possible variations. 

What FORMAT Does 

First, you should realize that, in the process of preparing a new 
diskette to receive information, the FORMAT command first cleans off 
any information that may have been on the diskette previously. Thus you 
can reuse old diskettes that contain information you no longer need. But, 
watch out! This is a great way to lose valuable data. For this reason, we 

recommend that, before using FORMAT, first use the DIR command to 

see if there are any files on the diskette that you might want to keep. 
(The DIR command was introduced in the previous chapter.) 

FORMAT’s basic job is to put special markers on the diskette so that 
when PC-DOS goes to read or write a file to the diskette, it will know 
which sectors that file is written on. 

FORMAT also sets up a directory containing this file’s location 
information. This directory is not something you need to worry about. 
It’s an area of the diskette set aside to hold information about the files on 
the disk, but it’s for PC-DOS’s use, not yours. Figure 4-1 shows this 
process. 

FORMAT also checks the diskette for defects. If any defects are 
found, they will be “locked out” so they won’t interfere with your 
programs. 

Figure 4-1. FORMAT initializes a new diskette 
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System or No System 

In formatting your new diskette, you are given an option, that of 

writing the PC-DOS system program on the disk. In your everyday use of 
your computer, you will want to have a disk with the PC-DOS system on 
it in the default drive (usually drive A:). For instance, if you frequently 

use a word-processor program, you would probably want to put it on a 
disk which also contained the PC-DOS system programs. 

There are three parts to the PC-DOS system programs. One part is a 
file called COMMAND.COM, which you have seen at the beginning of 

the directory listing of your PC-DOS diskette. The other two parts are 
“hidden” files. These are files that can’t be seen when you use DIR, but 

are nevertheless essential parts of PC-DOS. We'll talk more about all 

these files later. 
FORMAT can be used to transfer the three PC-DOS files to a new 

diskette. If you are going to use a diskette to hold only your data files, 

you need not include these PC-DOS system files on the disk. In this case, 

you will probably want to put this new data diskette in drive B: and have 

another diskette with the PC-DOS system files on it in drive A: as a 

system disk. 

Single- or Double-Sided Formatting 

If you are using double-sided disk drives (see chapter 2 for an 

explanation of single- and double-sided drives), then you have a choice of 

formatting a single- or double-sided diskette. Ordinarily, you'll want to 

format a double-sided diskette, since it can hold twice as much 

information. However, if you want to send a disk to a friend with a single- 

sided system or to a number of people who might have either system, 

then you can specify single-sided. 

If you are using a single-sided system, you have no choice but to 

format single-sided diskettes. 

Using FORMAT 

With the PC-DOS prompt A> displayed on the screen, the format 

procedure is this: 

1. Insert your regular PC-DOS diskette in drive A:. (It may already 

be there.) 

2. Insert your new, blank, just-out-of-the-box diskette in drive B:. 

(Make sure there’s nothing on it you want to save.) 

3. Type in one of the following FORMAT command variations, 

depending on whether the target diskette is to be single- or double- 
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sided and whether it will contain the PC-DOS ‘system. (The /S after 

FORMAT means “System.”) 

A>FORMAT B: <— Double-sided without PC-DOS 

A>FORMAT B: /S <— Double-sided with PC-DOS 

A>FORMAT B: /1 <— Single-sided without PC-DOS 

A>FORMAT B: /S/1 <— Single-sided with PC-DOS 

4. Press the key and the screen will display this message as a 

reminder: 

Insert new diskette for drive B: 
and strike any key when ready 

5. Now press the space bar and you will hear the disk drives turning 
and see this message: 

Formatting. .. 

6. After the formatting is done (which takes about 30 seconds), the 

screen will look something like this, depending on whether the PC- 
DOS system is included: 

Formatting...Format complete 
System transferred 

XXXxxx bytes total disk space 
yyyyyy bytes used by system 
ZZzzzz bytes available on disk 

Format another (Y/N)? 

(Of course, your screen will show the actual numbers, rather than x’s, 
y's, and z’s we show above.) 
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7. Type N and the PC-DOS prompt will return, indicating that the 
task is complete; you can now remove your newly formatted diskette. 
Of course, if you want to format another diskette, you type Y and 
simply follow the instructions displayed on the screen. 

Volume Labels 

FORMAT also provides (with PC-DOS 2.0) an optional feature that 
permits you to designate a volume label to be written magnetically on your 
diskette. This volume label is used to indicate the contents of the diskette 
files, sort of like a sticker label you might attach to the diskette. This 
volume label, which may consist of up to 11 characters, appears at the 

beginning of your directory list when you issue the DIR command. 
For example, suppose you want to format a diskette to be used for 

your 1983 tax records and you decide that the volume label will be 

TAX83. To do this, you add /V to the end of the FORMAT instruction in 

step 3 above and continue as before. After the formatting is complete the 

screen will look like this: 

A>format b: /v 
Insert new diskette for drive B: 
and strike any key when ready 

Formatting...Format complete 

Volume label (11 characters, ENTER for none) ?_ 

Now just type in the volume label, TAX83 in this example, and press the 

key. The rest of the procedure is the same as in steps 6 and 7 above. 

Once you have completed the formatting procedure and put files on 

your diskette, you can not go back and change the volume label. FORMAT iS 

the only way to put a volume label on a diskette. You can’t change the 

volume label without reformatting and erasing all the files. Of course, 

you don’t need to use the volume label if you don’t want to. 

Backing Up a Diskette: DISKCOPY 

The DISKCOPY command, as previously stated, copies everything 

that is on one diskette to another diskette, and it also automatically 

FORMATs a blank disk. Why would you want to do this? The most 

important reason is to obtain a backup in case you should accidentally 
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damage or erase a file on a particular diskette: A damaged or lost file, in 

addition to inflaming your temper, can be very expensive to replace in 

terms of hours of data preparation or programming. Figure 4-2 shows 

what DISKCOPY does. 

Backing Up DOS 

In fact, as we mentioned earlier, one of the very first things you 
should do is to make a copy of your PC-DOS diskette using DISKCOPY. 
In this way, you will not only have a backup copy for protection, but one 
to which you can add new files as desired. The original PC-DOS is write- 
protected, meaning you can’t write on it. Once you have a copy of the 
PC-DOS diskette, store the original in a safe place, such as the back 

pocket of your IBM DOS manual. 

Source and Target 

Let’s define some terms before we go any further. The diskette we'll 
be copying from, the one with the information on it, we'll call the source 

diskette. The blank diskette to be copied to we'll call the target diskette 
(see Figure 4-2). 

It’s an External Command 

Copying a diskette is a very easy task. You put your original source 
diskette in drive A:, put your new blank target diskette in drive B:, and 
issue the DISKCOPY command. But, watch out! There’s a little problem 

here that you might have overlooked. The DISKCOPY command is an 
external command, and the file named DISKCOPY must be on the PC- 
DOS diskette in drive A: in order to perform this command. 

-  seurce _ 7 large. 
_ ote = Cee 

Figure 4-2. DISKCOPY copies entire contents of diskette 
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So, what do you do if this PC-DOS command, that is, the DISKCOPY 

program, is not on your source diskette? Don’t worry. As you will see, in 
the disk-copy procedure, there is a preliminary step that first loads this 
PC-DOS command into the computer’s memory. 

Formatting 

One of the nice things about DISKCOPY is that it will automatically 
format a blank disk if you try to copy to one. This saves you from having 
to go through two steps to copy a disk — the FORMAT step and the 
DISKCOPY step. 

Using DISKCOPY 

The steps for making a disk copy are: 

1. Insert your PC-DOS diskette in drive A:. (It may already be there.) 

2.After the PC-DOS prompt, type this: 

A>DISKCOPY A: B: 

This means that you want to do a diskcopy from drive A: (the source 

diskette) to drive B: (the target diskette). (You could have used 

different drive descriptors, but for purposes of this discussion, we'll 

stick to A: and B:.) 

3. Press the key and the screen will display this message: 

Insert source diskette in drive A: 

Insert target diskette in drive B: 

Strike any key when ready 

4, Remove your PC-DOS diskette from drive A:, and replace it with 

the source diskette that you want to copy. (If you want to back up the 

PC-DOS diskette itself, simply leave it in drive A:.) 

5. Insert your new blank (or formatted) diskette into drive B:. 

6. Press the space bar and a message similar to this will be displayed. 

The second line will be omitted if the target diskette has already been 

formatted: 
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Copying 9 sectors per track, 2 sides (s) 

Formatting while copying 

7. After the copy has been made, you will see a message like this: 

Copy complete 

Copy another (Y/N) 

8. Type N and the PC-DOS prompt will return. You may now remove 
both diskettes. 

9. Use one of the adhesive labels provided and, using a felt-tipped 
pen, label and date the new diskette. Don’t use a hard ballpoint pen 

since you might damage the diskette by pressing too hard. You can 
indicate “backup” on the label if this is appropriate. 

That’s all there is to using DISKCOPY. One thing to note about this 
command is that formatting and copying an entire diskette is fairly time- 
consuming, even when diskettes do not have very much information on 
them. This is because DISKCOPY copies every byte in every sector, 
whether there is a file there or not. The command described in the next 
section, COPY, copies only existing files, so if you don’t have very many 
files on the disk, it can be faster than DISKCOPY. 

Copying Individual Files: COPY 

62 

The COPY command copies a single file or a group of files from one 
diskette to another, or from one diskette to the same diskette. COPY is an 

internal command that resides in the computer’s memory. For this reason, 
the copy procedure is a very easy one to perform. You simply insert the 
source diskette with the file to be copied in drive A:, insert the target 
diskette to receive the file in drive B:, and execute the COPY command. 

You don’t need to worry whether a disk containing COPY is in drive 
A:, since COPY, being part of PC-DOS, has already been loaded into the 
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computer’s memory when PC-DOS was first booted. 
Figure 4-3 shows how COPY is used to transfer a file or group of files 

from one diskette to another. 
There are only a couple of easy things to check before performing the 

COPY command. 
The target diskette must be formatted. Don’t use an unformatted 

one, because COPY (unlike DISKCOPY) can’t do its own formatting. 

Also, you must be sure there is room on the diskette for the new file. 

COPY will not erase existing files on the target diskette (unless their 
names are identical with a file you are copying). In fact, it’s possible for 
the target diskette to be so full that it’s impossible to COPY the file you 
want to it. If you try to copy a file that won’t fit on your target diskette, 
you will be so informed by a message on the screen. The DIR command 
may be used to determine the size of a file (in bytes) and the amount of 

free space left on your diskette. 
COPY is very versatile. One of the things it can do is to change the 

name of a file at the same time it’s copying it. COPY can also copy a file 

back to the same diskette it came from, provided the name is changed. 

(There can’t be two files with the same name on the same diskette.) This 

is shown in Figure 4-4. 

Using COPY 

The usual application of COPY is for copying a file from one diskette 

to another diskette. (This is a much faster way to back up a single file 

than using DISKCOPY, which copies an entire disk.) As an example, let’s 

Figure 4-3. COPY copies one file or a group of files 
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say we want to copy the file PHONE.LST from the diskette in drive A: to 
the diskette in drive B:. The steps are: 

1. Make sure the PC-DOS prompt, A>, is displayed. 

2. Insert the diskette with the PHONE.LST file in drive A:.. 

3. Insert the target diskette in drive B:. 

4. After the PC-DOS prompt, type this: 

A>COPY PHONE. LST B: 

Don’t forget the spaces between the command, filename, and drive 

specifier. 

5. Press the key and the screen should look like this: 

A>copy phone. lst b: 
1 File(s) copied 

A>_ 

Figure 4-4. Copying a file to the same diskette 
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Changing the Filename while Copying 

Suppose we wanted to change the filename to, say, FONELIST (no. 
extension) at the same time we were copying it. Then in step 4, we would 
type: 

A>COPY PHONE. LST B: FONELIST 

Note that there is no space between the drive specifier and the new 
filename. 

Wildcards in COPY 

If you want to copy a group of files, rather than a single file, you can 
use wildcards (via the global characters described in chapter 3). For 

instance, to copy from drive A: to drive B: all the files which have a file 
extension of BAS, you would enter: 

A>COPY *.BAS B: 

To copy all the files on the source diskette to the target diskette, you 
would enter: 

mBeCOPY *.* B: 

Note that this has an effect similar to using the DISKCOPY command, 
however it won’t format a diskette or copy the system files. 

Copying to the Same Diskette 

You can copy a file to the same diskette, but you must change the 
filename (see Figure 4-4), since you can’t have two files with the same 

name on the same diskette. 
Why would you want two copies of a file on the same diskette? One 

reason might be to make changes in a file and still to keep a copy of the 

old file as it is. To do this, we would type: 

A>COPY PHONE. LST FONELIST 

Note that the drive specifier is not required since PC-DOS assumes it is 

the default drive, A:. If you were to try to copy the file to the same 
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diskette without changing the filename, the screen in the above example 

would look like this: 

A>copy phone. Ist 
File cannot be copied onto itself 

® File(s) copied 

To copy a file to the same diskette when it is not in the default drive, 
you would need to use drive specifiers with both the source and target 
files: 

A>COPY B: PHONE. LST B: FONELIST 

Summary of the COPY Command 

Let’s summarize the way the COPY command is used. You enter the 
word COPY followed by two filenames. The source filename, the file to be 

copied from, always comes first, followed by the target filename, the file to 
be copied to. (If you are used to the CP/M operating system, you'll 
recognize that this is a different convention; in CP/M, the source file 

came last.) Either or both of these filenames can be preceded by a drive 
specification, like this: 

A>COPY a: source. xxx b: target. xxx 

Target file 

Target drive 

Source file 

Source drive 

If you don’t want to change the name of the file, you can leave it out 
when specifying the target. 

You can leave out the drive specifier whenever you are referring to the 
default drive. 
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Customizing System Diskettes 

Now that you know how to use both FORMAT and COPY, you can 
create your own customized system diskettes. Why would you need to do 
this? Because the PC-DOS diskette, or a copy of the PC-DOS diskette 
made with DISKCOPY, is so full of files that there isn’t any room on it 
for your own programs! If you are running a word- processing program, 

or any other kind of applications program that must be run under PC- 
DOS, then you need to have this program available on a PC-DOS diskette 
so that you can boot up this diskette and then call your program simply 
by typing its name, just as you do with PC-DOS external commands. 

In a typical situation, you have your applications program (such as a 
word processor) on a PC-DOS system diskette in drive A:. The data files 

created by the applications program (text files, in the case of a word 

processor) are on a non-PC-DOS diskette in drive B:. Or, you may want 

both your program and the data files on the same system diskette in drive 

Nee 
In any case, what you need is a disk which has the PC-DOS system 

programs themselves on it and only the most essential of the external 

commands, so that there is room on the diskette for your programs. 

There are really two ways to prepare such a PC-DOS system diskette. 

The first is to start with a copy of the full PC-DOS diskette and erase all 

the programs you don’t need. (We'll discuss the ERASE command later 

in this chapter.) However, there are so many files to erase that this can be 

time-consuming. 

The second way is to build a new PC-DOS diskette, from the ground 

up, using FORMAT and COPY. Let's describe how to do this. 

Copying the PC-DOS System Programs 

The PC-DOS operating system is itself a program, as we've 

mentioned before. This program is actually divided into three separate 

files, which are called IBMBIO.COM, IBMDOS.COM, and 

COMMAND.COM. As we mentioned, two of these are hidden files that 

don’t show up when you use DIR. The third, COMMAND.COM, is 

usually at the top of the DIR listing of a PC-DOS diskette. 

To create a custom PC-DOS diskette we first need to copy all three of 

these files to our new diskette. The way we do this is to use the “/S” 

option, described above under FORMAT. 
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Copying the External Commands 

Now you need to decide which of the PC-DOS external commands 
you really need to have on your custom diskette. Two candidates are 
CHKDSK and FORMAT. However, you will soon discover which 
commands you use the most often; whatever they are, they should be on 

your custom PC-DOS diskette. 
To put them there, you simply use COPY to copy them, one at a time, 

from the real PC-DOS diskette to your custom diskette. 
Now you can use COPY again to transfer your applications program 

from its own master diskette to your custom diskette, and you’re done! 
You have a custom PC-DOS diskette tailored to your specific application. 

For example, suppose you need a disk with a word-processing 
program called WORDPRO on it. And you need FORMAT, but no other 
files or external commands. After you create such a disk, the DIR listing 
will look something like this: 

A>dir 

Volume in drive A: has no label 

Directory of A:\ 

COMMAND COM 17664 3-98-83 12:6@p 
FORMAT COM 6916 3-08-83 12:09p 
WORDPRO COM 39456 9-22-83 11:438a 

3 File(s) 315728 bytes free 

Now you have plenty of space on your diskette — for additional 
applications programs or for data. 

DIR Revisited 

In chapter 3, we introduced DIR and showed you some of its 
features. Here we'll briefly review what DIR does and also discuss two 
new options that can be used with this important command. 

As you remember, the DIR command will display a DIRectory list of 
all the files on your diskette. It may also be used to list a group of files or 
a single file that you may be trying to find. As we saw, DIR shows us the 
size of our files, when they were created or changed, the total number of 
files on the disk, and the space still available. 
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Scroll Control 

When there are more than 15 or so files on a diskette, their filenames 

cannot all fit on the screen at once. Normally when you use DIR, they 
will scroll by, too fast to read. 

To stop the screen from scrolling, you could use the control function 

((Ctr_) (Num Lock )) and then press the space bar to continue the scrolling. 
However, there is a better way to do this. Just type “/P” (for Pause) after 
the command DIR, like this: 

A>DIR/P 

Press the key and the scrolling will stop automatically as soon as the list 

fills the screen. Now press the space bar to continue. 

Wide Display 

Sometimes it’s more convenient to see all the files on the screen at 

once, even at the expense of the size, date, and time information. This 

can be done with the “/W” option (W stands for wide). To do this, type 

/W after the DIR command in this way: 

A>DIR/W 

Here’s the report this produces: 

Directory of A: 

COMMAND COM FORMAT COM CHKDSK COM _ SYS COM DISKCOPY COM 

DISKCOMP COM COMP COM EXE2BIN EXE MODE COM EDLIN COM 

DEBUG COM LINK EXE BASIC COM BASICA COM ART BAS 

SAMPLES BAS MORTGAGE BAS COLORBAR BAS CALENDAR BAS MUSIC BAS 

DONKEY BAS CIRCLE BAS  PIECHART BAS = SPACE BAS BALL BAS 

COMM BAS 
26 File(s) 7168 bytes free 
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Displaying a Text File: TYPE 

The TYPE command lets you display the contents of a text file on the 
screen and at the same time gives you the option of printing the contents 
on your printer. A text file is one containing text, as opposed to numbers 
or program statements. Such files are typically created by word- 
processing programs, or by using EDLIN (described in chapter 7). 

There are no text files on the PC-DOS diskette, so unless you have 
some available from another source, you will not be able to use TYPE 

until you get to chapter 7, since TYPE will not work with files which do 

not contain text. (If your text file is created with a word processor, it may 
not look as you expect when you use TYPE, since some word processors 
use special characters which are shown differently by TYPE.) Figure 4-5 
shows what TYPE does. 

Actually, TYPE may work with other sorts of files but not in a very 
useful way. If a file contains machine instructions rather than text, and 
you use TYPE to examine it, you will find your screen filled with all sorts 
of weird symbols, displayed in a weird sort of way. Also, you will hear 
beeping from the speaker. This is perfectly normal and not very 
informative about the contents of the file. 

— Fourscore and seven years ago, 
| |_SPEECH our fathers brought forth upon 

this continent a new nation, 
conceived in liberty... 

Figure 4-5. TYPE displays a text file 
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For example, try looking at the contents of the COMMAND.COM file 

itself. Issue this command: 

A>TYPE COMMAND. COM 

What you see on the screen isn’t Egyptian hieroglyphics nor has the 

computer’s mind gone berserk. These symbols are simply a program that 

can be interpreted only by the computer. (Don’t turn your printer on 

when you do this; it may be very confused by the strange symbols.) 

TYPE is an internal command and, for this reason, you don’t need a 

diskette with the PC-DOS system on it in one of your disk drives to use 

TYPE. Just insert the diskette containing the file you want to display ina 

disk drive and execute the TYPE command. 

For example, to display the contents of the file PHONE.LST, which is 

on a diskette in the B: drive, just enter the TYPE command and file 

specification as follows: 

A>TYPE B: PHONE. LST 

Of course, if you had put the diskette in the default drive A:, you could 

omit the drive specifier. 

Using the Printer with TYPE 

With your printer turned on and ready to go (online), you can also 

print the contents of your file on your printer. To do this, use the control 

function (hold the key and press the key). 

To stop the printer, repeat this control function. 

Before leaving the TYPE command, you should know that the global 

characters ? and * are not allowed. If you try to use them in the filename, 

you'll see this message: “File not found.” 

Changing a Filename: RENAME 

The internal PC-DOS command RENAME, as you might have 

guessed, permits you to rename a file. Why would you want to do this? 

Well, maybe you just didn’t like the name! Or perhaps you find that a 

name conflicts with another name on the same diskette. Figure 4-6 shows 

the operation of RENAME. 

Everyday Use of PC-DOS 71 



RENAME (or REN for short) is a very easy command to execute. 
Suppose we wanted to change a filename from THIS.ONE to 
THAT.ONE and suppose the disk with the file on it was in drive B:. 
After the prompt, you would enter the following: 

A>REN B: THIS.ONE THAT. ONE 
i el 

Old name New name 

Note that the old filename is typed first, preceded by the drive specifier 
B:, and the new filename is typed last. Don’t forget the spaces as shown. 
You don’t need the drive specifier in the new name; PC-DOS already 
knows where the file is. When the prompt A> reappears, the job is done. 
You can use DIR to check that the filename has been changed. 

You can change a filename only on the same diskette — not from one 
diskette to another. (COPY would be used for that.) 

Removing Files: ERASE 

The internal command ERASE, as the name implies, is used to erase 
or delete a file from your diskette. (The command DEL, for DELete, does 

Figure 4-6. RENAME changes a file’s name 
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the same thing; you can use this shorter form if you like.) To execute this 
command, all you do is enter the word ERASE (or DEL) followed by the 

filename of the file you want to remove. For example, 

A>ERASE BADFILE. TXT 

erases the file whose name is BADFILE.TXT. 
Why would we want to erase a file? One reason is that removing 

unneeded files gives you room to put new information on your diskette. 

It can also eliminate confusion when you have several old versions of 

similar files, so that you are less likely to use an obsolete file by mistake. 

Before showing you some examples of ERASE, a few words of caution 

are appropriate. Once a file has been erased, it is gone forever (unless 

you have made a copy or there is a backup copy on your diskette). Some 

programs, such as word processors, keep a backup file of the material 

being processed on the diskette at the same time you are editing the 

present file. These backup files are usually indicated in the directory list 

with the extension BAK. 

Before deleting a file, we suggest you use the DIR command to look 

at the filenames and make sure that the file you are going to erase is the 

correct one. The date and time will help you determine which is the most 

recent file. Be sure you are removing the file from the correct disk drive. 

An incorrect drive specifier or lack of one can cause you to delete a file 

from the wrong diskette. 

You can use the global characters * and ? to delete groups of files all 

at once, but don’t do this unless you are sure of exactly what you're doing. 

The *.* filename, for example, will remove all the files on the diskette! 

Suppose we want to delete an old address list with the filename 

ADDRESS.LST from one of our diskettes which was put into drive B:. 

Enter the command and filename as follows: 

A>ERASE B: ADDRESS. LST 

When the prompt reappears, check to see if the file has been 

removed by using the DIR command and typing: 

A>DIR B: ADDRESS. LST 
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When you press the key, the screen shows this message: 

File not found 

AP 

As you can see, the DIR command is very useful in determining which 

file to erase and then to verify that the desired file has been deleted. 

Since ERASE is an internal command, it doesn’t require a diskette 

with the PC-DOS system in a drive. In fact, to prevent erasing a file in 

the wrong drive, we recommend that you leave the unused disk drive 

empty while executing the ERASE command. 

Checking the Diskette: CHKDSK 

The external command CHKDSK checks the condition of the file 

allocation table and directories, and displays a status report indicating the 
size (in bytes) allotted to the various types of information stored on your 
diskette. If CHKDSK finds any errors, it will display a message stating 
the problem. (However, it won’t correct these errors.) To check a disk, you 

simply enter the command CHKDSK, followed by a drive specifier when 
the disk you want to check is not in the default drive. 

CHKDSK is an external command, which means that we must have 

the PC-DOS system diskette (or one with a copy of the PC-DOS system) 
inserted in a disk drive to execute this command. For this reason, we 

suggest you insert the PC-DOS diskette (or a copy) in disk drive A: and 
put the diskette to be checked in disk drive B:. (Of course, if you want to 

check the diskette you put in drive A:, you need not put one in drive B:). 
Now let’s look at an example of this procedure. 

1. Insert your PC-DOS system diskette (or a copy) into drive A:. 

2. Insert the diskette to be checked into drive B:. 

3. After the prompt, type the following: 

A>CHKDSK B: 
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4. Press the key and the screen display should look something like 
this: 

A>chkdsk b: 
Volume BOOKCH4 created Jul 4, 1984 1:13p 

362496 bytes total disk space 
22528 bytes in 2 hidden files 

316416 bytes in 39 user files 
512 bytes in bad sectors 

23040 bytes available on disk 

131072 bytes total memory 
106064 bytes free 

The “Volume BOOKCH4” on the top line is an example that shows a 

label that one might have given to a diskette during the formatting 

process. (See the FORMAT command.) If you don’t designate a volume 

label during formatting, you will not see this line on the screen. The line 

“bytes in bad sectors” only exists when there are some bad sectors. 

The rest of the display is more or less self-explanatory except for the 

term hidden files. A hidden file is a file on the diskette that is not listed by 

the DIR command. As we mentioned earlier, the PC-DOS system diskette 

has two hidden files, IBMBIO.COM and IBMDOS.COM, and these are 

the ones discovered here by CHKDSK. 

If CHKDSK were to find an error, it would print an error message 

before the status report. There are over a dozen possible CHKDSK error 

messages. These messages are listed in the IBM Personal Computer Disk 

Operating System manual, which describes what they mean and what to do 

about them. They are also covered in the appendix of this book. 

Form the habit of checking your diskettes periodically with CHKDSK. 

Sometimes a disk will start to go bad, that is, develop a defect. With 

CHKDSK, you may be able to catch it before it damages your programs. 

Changing the Display Alignment: MODE 

The MODE command has a variety of different uses, especially in 

PC-DOS Version 2. One of these functions is especially important for 

those of you who have the Color/Graphics Monitor Adapter. On a TV set 

or color monitor, you may find that the first two or three characters at the 
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beginning of a line are out of sight beyond the left edge of the screen. 

To correct this situation, first type the command MODE after the 

prompt, A> (even though the prompt itself may be out of view). Then, 

to shift the display to the right and show a test pattern with an 80- 

character line, type: 

A>MODE ,R,T 

Don’t forget the space after mode, and the two commas. Now press 

the key and your screen should look like this: 

A>mode ,r,t 
012345678901234567890123456789012345678901234567890123456789 

Do you see the leftmost @? (Y/N) 

To move your screen farther to the right, enter N. If it looks okay, 

enter Y and the prompt will return. To move the screen to the left, repeat 

the above procedure; but type L in place of R when you first invoke 
MODE. 

If the test pattern does not fit on your TV screen on either end, that 
is, the pattern is too wide, it may be due to improper adjustment of your 
set — too much Horizontal Gain. MODE can’t help with this; call for 

professional electronics service. 
The MODE command may be used to control other screen functions 

such as changing to 40 characters per line and switching between color or 
black-and-white display. With an Asynchronous Communication Adapter 
installed in your system, the MODE command may also be used to 
control printer functions such as characters per line, vertical spacing, and 
communication functions such as the rate of transmission. These 
functions, which are not normally required for everyday use, will not be 

covered here. 

Putting the System on a Disk: SYS 

The SYS command is designed to deal with a very particular 
situation. Some applications programs are sold in a form that can’t be 
copied; thus you can’t use COPY to place them on your custom system 
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diskette as described earlier. However, because of copyright limitations, 
the diskette containing the applications program cannot be sold with the 
PC-DOS programs on it. This creates a problem, since you probably want 
the applications program on a custom PC-DOS diskette. SYS solves this 
problem by permitting you to write the PC-DOS system programs, 
IBMBIO.COM and IBMDOS.COM, on the applications diskette. 

With these two files on the diskette, you will be able to read the 
operating system into the computer’s memory from this diskette during 
the power-up procedure. If desired, by use of the COPY command, you 
may also transfer the external PC-DOS system files such as 
COMMAND.COM and DISKCOPY.COM to the applications diskette. 

This is the procedure for the SYS command: 

1. Insert the PC-DOS system diskette (or a copy) in disk drive A:. 

2. Insert the target diskette to receive the system files in disk drive B:. 

3. After the prompt A>, enter the SYS command: 

A>SYS B: 

After the PC-DOS operating system has been transferred, the screen 

will display: 

A>sys b: 
System transferred 
A>_ 

Checking Specifics: VER, VOL, and VERIFY 

The last three PC-DOS commands to be described in this chapter, 

VER, VOL and VERIFY, provide information only; they don’t affect or 

change the stored data on your diskettes. These three commands are new 

with PC-DOS Version 2 and did not exist in earlier PC-DOS 1 versions. 

What Version of PC-DOS: VER 

Like car models, the PC-DOS system version may be updated from 

time to time to include changes and additions. The present (1984) PC- 
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DOS version is 2.00 and previous versions were 1.00 and 1.10. There 

probably will be new versions in the future. All the information needed to 

execute the internal PC-DOS command VER is stored in the system 

memory — thus you don’t need any diskettes in your disk drives. ‘To 

determine your PC-DOS version, simply enter the command VER and 

your screen will look like this (if yours is Version 2.00): 

A>ver 

IBM Personal Computer DOS Version 2.00 

ie 

What Volume of PC-DOS: VOL 

As you may remember, in the formatting procedure, you had the 
choice of designating a volume label for your diskette directory (see the 
description of FORMAT in this chapter). This label is similar to a sticky 
label that you might put on your diskette jacket. 

The VOL command permits you to read the volume label from a 
diskette without using DIR (which also tells you the volume label but at 
the same time lists all the files on the diskette). For example, to determine 
the volume label of a diskette in disk drive B:, you would simply enter the 

command VOL B: and the display on the screen might look like this: 

A>vol b: 

Volume in drive B is TAX83 

With your PC-DOS system diskette in drive A:, enter the command 
VOL and your screen will look like this: 

A>vol 

Volume in drive A: has no label 

A>_ 
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You will get this message when you don’t designate a volume label during 
the formatting procedure. 

Is My Data Okay: VERIFY 

VERIFY controls an automatic self-checking system that inspects the 
data written on a disk to determine if it has been correctly recorded and 
can be read without error. The command VERIFY can turn the self- 
checking system ON or OFF and can tell you whether it is ON or OFF. 
This verification process is valuable since it makes it far less likely that 
there would be an error in the data you record on a disk. 

If VERIFY is such a great feature, why would we want to turn it off? 

Its disadvantage is that the verification process takes time and thus slows 

down the system operation each time data is written to the disk. If your 

system seems to be working well, and an error or two in your data will 

not be fatal (such as in a text file), then you might want to turn VERIFY 

OFF for increased speed. 
VERIFY is an internal command with its data stored in the system’s 

memory. For this reason, it doesn’t matter whether you have any diskettes 

in the disk drives when you invoke it. ‘To turn VERIFY on, enter this: 

A>VERIFY ON 

and to turn it off enter this: 

A>VERIFY OFF 

To see if VERIFY is ON or OFF, just enter: 

A>VERIFY 

and the screen will look like this: 

A>verify 
VERIFY is off 
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Summary 

We have now covered all the PC-DOS commands you need to know 
for usual everyday operations. As you become more familiar with these 
commands, you will find yourself referring less and less to the 
explanations in this chapter; you'll be an expert. If you have a one- or 
two-drive diskette system, with no fixed disk, these commands may be all 

you'll ever need to operate PC-DOS. 
If however, you have a fixed disk system, you’ll need to read chapter 5 

to understand how to set up and use the fixed disk, chapter 6 to find out 
about the powerful tree-structured directories, and chapter 8 to learn 
about additional PC-DOS commands. 

Whether or not you have a fixed disk system, you'll be interested in 
important information in the following chapters. First, the tree- 
structured directories can be used on a diskette as well as a fixed disk, 

although their use is not so essential. Similarly, the advanced concepts of 
redirection, piping, and filters can all be used with diskettes (provided you 

are using PC-DOS Version 2). 

One advanced PC-DOS feature can be used no matter what disk 
system or PC-DOS version you have, and that is batch processing. This 1s 
an important technique that makes it possible for PC-DOS to execute a 
number of commands or programs at once, without your having to type 
them in. This can be very helpful in eliminating repetitive typing of 
commands. A file of these commands can even be collected and 
established to execute automatically as soon as PC-DOS is booted; this is 

called the AUTOEXEC file. Batch processing is a must for the serious 
PC-DOS user; it is covered at the end of chapter 8. 

Also available for all systems and versions of PC-DOS is EDLIN, the 
PC-DOS text-editor program. This program permits you to write your 
own text files. It’s the easiest way to create files on your system. EDLIN is 
covered in chapter 7. 

Review Questions and Answers 

True-or-False Questions 

1. The FORMAT command can be used to place the PC-DOS system 
files on a diskette. 
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2. The directory indicates where files are located on a diskette. 

3. An advantage of PC-DOS Version 2 over Version | is that it holds 

more data because of an increase in the number of tracks. 

4, Internal commands permanently reside in the computer’s Read 
Only Memory (ROM) and thus are not lost when the power is turned off. 

5. External commands reside on diskettes and must be read into the 

computer’s memory in order to execute the command. 

6. The FORMAT command is used to rearrange the files on your 
diskette in an orderly sequence. 

7. The DISKCOPY command is used to make a duplicate copy of a 

diskette. 

8. In order to execute the COPY command, a PC-DOS system 

diskette with the COPY.COM file must be installed in a disk drive. 

9. The purpose of the DIR command is to provide detailed 

instructions for any particular procedure you are trying to perform. 

10. The TYPE command may be used to print a hard copy of a file. 

11. RENAME is an internal command. 

12. The ERASE command may be used to erase typos. 

13. The MODE command is only used in systems that have either a 

Color/Graphics Monitor Adapter or an Asynchronous Communication 

Adapter. 

14. The CHKDSK command may be used to determine the size of 

your computer memory. 

15. The VER command verifies that the data written on a diskette 

has been correctly recorded. 

16. The VOL command determines the volume of bytes stored on a 

diskette. 

17. A disadvantage of using VERIFY is that it increases the time 

required to write data to a diskette. 

Answers to Questions 

1. True: The option /S is used. This is the fastest way to make a 

custom PC-DOS diskette. 

9. True: This is how PC-DOS finds your files. But you don’t need to 

worry about this directory; it’s only for PC-DOS. 

3. False: Version 2 has more sectors, not tracks. 
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4. False: Internal commands are booted into the computer’s regular 
memory from the PC-DOS diskette, and thus will be lost if power is 

turned off. 

5. True: For this reason the PC-DOS diskette containing the 
command must be in a disk drive for the command to be executed. 

6. False: FORMAT initializes a diskette for use in your IBM PC. 

7. True: Use DISKCOPY to make a backup copy in case of loss or 

damage to your diskette. 

8. False: COPY is an znternal command that resides in the computer’s 
memory as soon as PC-DOS is booted. 

9. False: DIR is a command to display a disk directory. 

10. True: TYPE displays a file on the screen, but can also be used to 
obtain a printed copy by using (PriSc ). 

11. True: For this reason, a PC-DOS program diskette is not required 
to use RENAME. 

12. False: ERASE deletes files. 

13. False: MODE can be used to change various parameters on the 
printer as well as the display and the communications adapter. 

14. ‘True: CHKDSK indicates the amount of free memory, as well as 

the information about your diskette. 

15. False: VER displays the version of your PC-DOS, such as 2.00. 

16. False: VOL displays the volume label you designated in the 
FORMAT procedure. 

17. True: For this reason, you may want to turn VERIFY off. 
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Using the Fixed Disk 

. Concepts i 
Backing up the fixed disk o - = : 

__ Restoringa backup disk = 
_ Setting up and partitioning 

-DOS Commands
 

sre s 

BACKUP — Copying files from a fixed disk to floppy diskette 
RESTORE — Copying files from a floppy diskette to fixed disk 

FORMAT — Formatting a fixed disk for system compatibility 

| PC 
I ON a re es 

I f you don’t have an IBM XT, or a fixed disk expansion for a PC, or 

if you will never be in charge of backing up a fixed disk (removing files 

from the fixed disk and putting them on floppy diskettes for long-term 

storage), you can skip this chapter. However, you may wish to skim it just 

in case your PC is upgraded with a fixed disk or replaced by a fixed disk 

XT. 

So, What's a Fixed Disk? 

Fixed disk is IBM’s name for a 10-megabyte disk-drive unit. It is 

provided as the drive in the right-hand slot of an XT, or it is available as 

an add-on expansion unit for a PC. In the industry, the fixed drive is 

called a hard disk because the storage medium is a solid, spinning, 

magnetically coated disk, as opposed to the flexible mylar floppy. But 

IBM prefers to call it fixed instead of hard because, unlike the floppy 

diskette, you cannot remove the disk from a fixed drive. It’s permanently 

fixed in place inside the computer, locked away from soiled fingers and 

smoke-filled rooms, which unfortunately can hurt it. Figure 5-1 compares 

floppy diskettes and fixed disks. 
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Is it a disadvantage to be unable to get the disk out of the drive? To 
some extent, it is. But the rationale that has made this trade-off 

acceptable goes like this: The fixed disk holds about 10 million bytes of 
information (more exactly, it holds 10,485,760 bytes, but 10 million is 

close enough for this discussion). Since a standard PC double-sided 
floppy holds only about 362 kilobytes, the hard disk contains the 
equivalent of about 30 floppy disks — definitely more bytes then you can 
shake a stick at! So, in exchange for not being able to remove the disk 
from the computer, you get a huge amount of storage space. 

TECHNICAL FLOPPY 

Size 1 5Y%-inch mylar disk 2 5Y4-inch fixed platters 

Surfaces 2 surfaces; 2 heads 4 surfaces; 4 heads 

Layout 512 bytes/sector 512 bytes/sector 
8 sectors/track DOS 1 17 sectors/track 
9 sectors/track DOS 2 1,227 tracks 
80 tracks (double-sided) 

Total Capacity* 368,640 bytes 10,679,808 bytes 
*CHKDSK will show 
a smaller amount 
because some tracks 
belong to DOS. ie 

oO) 

<)> 
fee ea 

GENERAL FLOPPY FIXED 

Portability Removable Non-removable 

Reliability Good Good 

Access speed Moderate: Fast: 
250,000 bits/second — 5,000,000 bits/second 

Convenience Fair (many floppies Great (all files are 
must be stored) in one place) 

Activity LED 

Backup Quick Time-consuming 

Figure 5-1. Floppy diskette versus fixed disk 
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Fair trade? Yes and no. First of all, you can transfer any information 
on the fixed disk to a floppy disk with the standard COPY program. 
Thus, distributing files is no problem. Further, you can remove all the 
information on the fixed disk to multiple floppy diskettes with a utility 
called BACKUP. And you can take the information on the multiple 
floppies and put it back on the fixed disk with a utility program called 
RESTORE. 

That all sounds great, but you pay a price for these backup and 
recovery processes; namely, that the time to back up 30 floppies is not 
trivial. We did a few experiments and discovered that, depending on the 
depth of our directories, a backup of about 2 megabytes took over 10 
minutes. Thus, you could spend one-half hour just copying all the files 
on the hard disk to 30 floppy diskettes. 

Backup Rationale 

Why would you need to copy all the information on the fixed disk? 
Because with a fixed disk you need “backup” protection. If the IBM PC 

broke, it could ruin or erase all the information on the fixed disk; you 

would literally lose all 10 million bytes. 
Although the IBM PC is an extremely reliable computer, there is 

always the outside chance such a failure could occur. Furthermore, the 

fixed disk itself could fail, or a defect on the magnetic surface could 

occur which rendered its operation and your stored information useless. 

Thus, if you are relying on the fixed disk and losing the information is 

disastrous, perform the backup procedure on a periodic basis. We'll talk 

more about that later. 

Multiple Operating Systems on the Fixed Disk 

Another special feature of the fixed disk is its ability to allow several 

different operating systems to reside on the disk at one time. Realizing 

that users of other IBM-PC operating systems (such as CP/M-86 and 

UCSD Pascal) would want to use the fixed disk, IBM designed it so it 

could use any one of four different operating systems. 

Here are some considerations to keep in mind. Only one of the four 

operating systems can be activated at a time. The activation process is not 

a simple, push-button operation. Also only one copy of a particular PC- 

DOS can be on the fixed disk; however, since there are three DOS 

versions available now, we can guess that IBM has another in store. 

In addition to activating a particular operating system, you can also 

select how much of the hard-disk storage space to set aside for each 
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operating system you wish to use. You can even use non-IBM operating 
systems. See Figure 5-2. 

But before you jump up and down with glee, note this caveat: to 
enable any one of the available operating systems on the fixed disk, you 
must run a special program called FDISK. FDISK has a function which 
readies a particular operating system when the system is first powered 
up. 

However, you cannot simply switch between CP/M-86 and PC-DOS 
with the push of a key. Rather you must first run the FDISK program (or 
a similar one if you are using CP/M-86, UCSD Pascal, or another 

system). Additionally, the different operating systems cannot 
communicate or even share files. And most scary of all, the FDISK 

O 

Unuseable 

Read/write head 

Figure 5-2. Multiple operating systems on the fixed disk 
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program itself is also used to delete the operating systems, so in non- 

technical or careless hands, it could prove dangerous. 

Preparing the Fixed Disk 

If you buy your fixed-disk IBM PC right out of a box, or if you 
personally have to add your own expansion fixed disk to a PC, you will 
need to perform a basic setup procedure on the fixed disk. If your fixed 
disk has crashed (failed for whatever reason), you may need to perform a 
basic setup to use the disk again. This setup procedure is in addition to 
the normal formatting that is required to use a disk. The setup 
procedure is also part of the FDISK program. 

If you want to set up the disk for an operating system other than PC- 
DOS Version 2, you’ll need to become familiar with partitioning. We'll 
cover setting up and partitioning later in this chapter. 

So, what should you know then about the IBM fixed drive? Well, first 

you need to understand how to use the BACKUP and RESTORE 
programs in case you must perform these procedures. Second, you may 
need to know how to set up the fixed disk for other operating systems, 

and how to set up a virgin fixed disk for PC-DOS Version 2 in case yours 

has crashed. We say may because this is a rather tricky job and should 

probably be left to someone familiar with the PC. Of course, if you're 

caught with your new XT still in the box while you’re waiting for the ice 

floes of Prudhoe Bay to open up, then you may want to learn how to set 

up your fixed disk by yourself. In that case, read on. (By the way, 

throughout this chapter you'll find numerous references to subdirectories. 

These are discussed in chapter 6. If you like, you can skip ahead and 

review that material now, but it isn’t necessary.) 

Backing Up the Fixed Disk with BACKUP 

The BACKUP utility is used for copying files from the fixed disk to 

floppy diskettes. The BACKUP program works a lot like the COPY 

program, except that you can, in more sophisticated ways, control which 

files get copied. 
For example, to copy to a formatted floppy disk in the A: drive, the 

file contents of the \BUSINESS\.LOTUS directory but not its 

subdirectories, issue the command this way: 

A>BACKUP BUSINESS\LOTUS ie 

| Specifies the floppy disk as destination 

Indicates the source file on the fixed disk 
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This backs up only the files in LOTUS to the floppy in the A: drive. 
(Incidentally, chapter 6 will give you all the ins and outs of subdirectories 
and pathnames.) 

The general form of the BACKUP command is shown in Figure 5-3. 

Including Subdirectories 

If you want to back up the subdirectories as well as the files in the 
pathname you specify, use the /S option. This copies all files in the 
subdirectories of the directory specified. To back up all the files and 
subdirectories of our fixed disk, we would type: 

A>BACKUP BUSINESS\LOTUS A: /S 

That will write a copy of all subdirectories in the LOTUS directory to 
the floppy in the A: drive. 

If you want to back up the entire fixed disk on floppies, and the fixed 
disk is C:, you would type: 

A>BACKUP C:\ A:/S <— Backs up the entire fixed disk 

This copies all files and all directories at all levels of the directory. This is 
similar to the *.* wildcard in the regular COPY program. 

The Actual Backup Process 

It is necessary to have several formatted diskettes on hand before you 
start BACKUP. When you copy a fixed disk, the BACKUP program will 

sac [es [2] [5] fm] [in 

Figure 5-3. The BACKUP command and its options 
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first request that you insert a previously formatted floppy diskette. It will 
copy files onto the floppy until it fills it. Then it will prompt you to 
remove that diskette, mark it number 01, and insert the next diskette. 

This process will repeat until the entire BACKUP you specified is 
completed. 

To determine how many floppies you need, use the CHKDSK 
program to find out the total amount of bytes you want to backup, or 
DIR, which also calculates file sizes. Then divide this number of bytes by 
360,000; this will tell you the total number of diskettes required. 

Back Up Only Modified Files 

The /M option allows you to specify that only files modified since the 

last backup should be backed up. This will speed things up considerably 

since the actual number of modified files is probably small compared 

with the total number of files stored (provided of course that you have 

not waited too long since the last backup). The BACKUP program can 

automatically tell if a file has been modified since the last backup because 

there is an indicator” in the file. The example below backs up only the 

files in the PERSONAL directory and its subdirectories that have been 

changed since the last BACKUP was run: 

A>BACKUP \PERSONAL A: /S/M <— Only the modified contents in PERSONAL are backed up. 

Back Up after a Specified Date 

The /D parameter can be used to back up only those files that were 

modified after a certain date. For example, you made your last backup on 

June 1, 1983. It’s now July 1, 1983. If you wanted only files that were 

written on or after June 1, 1983, you’d enter the following: 

A>BACKUP \WORDPROC A: /D: 96-91-83 <— Backs up files written after 6-1-83 

This will copy the contents of the WORDPROC directory that have 

been modified since June 1, 1983. (You could include /S to get the 

subdirectories of WORDPROC too.) If you also wish to back up files that 

had been modified in any way (not necessarily related to any particular 

time), you could type: 

A>BACKUP \WORDPROC A: /D: @6-01-83/S <— Backs up files after 6-1-83 and any modified files 
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While it’s working, BACKUP displays the names of the files it backs 
up. If you wish a printed copy of the results, you can use the redirection 
feature of PC-DOS to get a printed copy, like this: 

A>BACKUP C:\ A: /M/S >PRN _< Redirects the backup list to the printer 

(We'll explain redirection later in chapter 8.) You would use this 

capability when you wanted to document the backup procedure. Later 
this document would serve as a hard copy directory listing of the contents 
of the backup floppies. 

Providing Backups from Batch Files 

An interesting feature of the BACKUP utility is that when it’s done, 
the command sets up an exit code value. The code ranges from 0 to 4. 
The codes indicate, respectively, if there was normal completion (0), if no 

files were found to back up (1), if the user terminated (3), or if there was 

an error and termination (4). (The value of 2 is not used.) The code can 

be tested by the IF subcommand from a batch file. This means that you 
can create a batch (.BAT) file that will automatically run any type of 

backup procedure you desire. The operator can be untrained staff since 
the batch file will contain instructions for what to do next and reduce the 

opportunity for errors. (We discuss batch files in chapter 8.) 
Now that we have our files backed up on floppies, how do we get 

them from the floppies back to the fixed disk if there is a problem, such 
as an accidental erasure? 

Restoring Files with RESTORE 

The purpose of the RESTORE command is to copy one or more files 
from floppy diskettes to the fixed disk. Note that you can only use 
RESTORE with diskettes whose files have been placed there with the 
BACKUP command. The COPY program won’t work. The format of 
RESTORE is shown in Figure 5-4: 

For example, when you want to restore all the files on your floppy to 
the LOTUS directory on the fixed disk (drive C:), put the floppy in the 
A: drive and type: 

A>RESTORE A: C:BUSINESS\LOTUS 

Specifies the fixed disk as destination 

Indicates source files on the floppy diskette 
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Like the BACKUP program, RESTORE has a /S option that tells it to 
restore all subdirectories of the directory. It also sets the ERROR LEVEL 
flag so that it can be used with the IF subcommand for automatic batch 
processing (chapter 8). 

RESTORE also has a /P option that is used to check with you about 
restoring files that have changed since they were last backed up. You then 
can choose to restore the file or not. This option protects you from 
accidentally replacing the most recent copy of a modified file with a 
previously created older one. 

Now that you know about RESTORE and BACKUP, you are in a 
good position to understand the partitioning of the fixed disk. 

Setting Up the Partitions 

Earlier we said that the fixed disk could hold several different 

operating systems at the same time. This feature is made possible by a 

technique called partitioning, which simply means dividing the disk into 

different areas. Each operating system area occupies a certain number of 

bytes on the fixed disk. The occupied area is set up by you through a 

specially supplied IBM program. The program allows you to divide the 

10 megabytes into different sizes for each operating system (OS) you use. 

There can be up to four such partitions on the disk. IBM has divided 

the fixed disk up into what it calls cylinders. Each of these cylinders is 32K 

bytes in length, so there can be up to 305 of them (305 times 32K = 

9,760,000 bytes. The remaining bytes are used up as overhead). You can 

specify that all or only a fraction of the bytes should be consumed by PC- 

DOS Version 2. 
The FDISK program helps you set up and partition your disks. It is 

fairly straightforward to use, given this tip: IBM calls its main operating 

system, PC-DOS Version 2, just plain old “DOS” in the FDISK program. 

Prompt for 
| gaan hle 

Figure 5-4. The RESTORE command and its options 
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Thus it may be confusing at first to understand its menus. 

The FDISK program offers you five options: 

1. The first option allows you to create a PC-DOS Version 2 partition. 
This is the menu item you select when you wish to set up a partition 
for your PC-DOS Version 2. It allows you to use the entire fixed disk 
for PC-DOS, or only part of it. You would use all of it if you didn’t 
plan to use another operating system with this computer in the near 
future. In fact, even if you dedicate all of the fixed disk to PC-DOS, 

you can later back it up, repartition the disk for a new operating 

system, and restore the old files in the new, smaller partition. 

You use this option to create a partition of a specific size for IBM 
DOS. An important point needs to be made here. You can create a 
partition of any size within the limits of 305 cylinders. However, 
FDISK will let you create only one partition for your IBM DOS. If 
you have no other DOS, then only one partition can be created on 
your fixed disk. Each version of DOS, UCSD p-System, and CP/M-86, 

has its own FDISK partition program. It is through that program 
that you would set up a second partition. Although there can be up to 
four such partitions, only a single partition can be set aside for each 
DOS. In other words, you cannot have two or three partitions for a 
given DOS. 

2. The second option of the FDISK program allows you to change the 
active partition, so you can control which operating system comes up 
when the system is booted or first turned on. This is a rather 
cumbersome way to switch operating systems and leads one to think 
that IBM wanted you to dedicate a computer to each DOS. 

3. The third FDISK option deletes the current IBM DOS partition. It 
is used when you want to change the IBM DOS partition to a new 
size, or if it is damaged and you want to recreate it from the backup 
diskettes. 

4. The fourth FDISK option simply displays the partition data for 
your inspection. The active/inactive status is displayed along with the 
type of DOS, the starting cylinder, ending cylinder, and size of the 
partition. 

5. The last option of FDISK selects the next fixed disk drive for 
partitioning should you have two fixed disks on your computer. 
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Formatting the Fixed Disk 

After you have partitioned the fixed disk, you still need to format it. 
In the case of IBM DOS, you would use the FORMAT program. This is 
needed because, unfortunately for the operator, each DOS uses a 

different format for storing files. Thus, the IBM DOS FORMAT 
program will not work on CP/M-86, and vice versa. The surface of the 
fixed disk may contain several different file formats, all of which are, at 

this time, incompatible. When you use FORMAT, it maps tracks and 
sectors only on the active partition. (It is not unlikely that someone or 

some company will, in the near future, offer a program that allows an 

interchange between the different formats; it would allow you to copy text 

but probably not usable programs between formats.) 
After formatting the fixed disk, you can use COPY to put the desired 

files on it just as if it were a floppy disk, except that it is drive C:. 

Summary 

In this chapter, you were introduced to the fundamental concepts you 

need before you can use a fixed disk. You learned that the fixed disk is 

capable of allowing several different operating systems to reside on the 

disk at one time; however, only one can be active at a time and you must 

partition the disk to set aside space for each operating system. You 

learned that you must perform a setting up procedure before you can 

use your fixed disk and that, after partitioning the fixed disk, you must 

format it. 
In addition, you found out that you need to back up the files on a 

fixed disk and that this is done by the BACKUP utility. BACKUP can 

copy the entire directory of files, or a subdirectory. It has the /S option to 

let you include implied subdirectories as well as explicitly specified files. It 

offers the /M option that backs up only recently modified files and the /D 

option that selects the files according to date. BACKUP also sets up an 

exit code value that can be tested by your program. 

Finally, this chapter taught you how to copy files from floppy 

diskettes to the fixed disk with the RESTORE command. The /S option 

of the RESTORE command lets you include unnamed subdirectories as 

well as explicitly named files. Its /P option lets DOS ask about each file — 

should it be restored or not? 
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Review Questions and Answers 

True-or-False Questions 

1. A fixed disk is one that has been repaired by IBM. 

2. Another name for fixed disk is hard disk. 

3. The fixed disk can store up to 10 gigabytes. 

4. You back up a fixed disk when it is threatened by dangerous 
people. 

5. It takes only a few seconds to back up the fixed disk. 

6. The IBM PC allows up to four different operating systems to be 
installed on the fixed disk. 

7. The FDISK program is used to fix the fixed disk if it breaks. 

8. FDISK can put only one copy of a particular operating system on 
the fixed disk. 

9. DOS partitions are large cardboard screens IBM sells to put 

around the PC. 

10. You would use FDISK if there was an error on your fixed disk. 

11. The following command sequence copies all files in the LOTUS 
directory to the floppy diskette in the A: drive, but does not copy any 
directories in the LOTUS directory: 

A>BACKUP BUSINESS\LOTUS A: 

12. The BACKUP command sets an exit code upon completion that 
can be tested by the IF subcommand of a DOS batch file. 

13. The /S option of BACKUP copies all subdirectories of the 
pathname to all levels. 

14. When the BACKUP program is used for backing up the fixed 
disk, after it has filled each floppy, it prompts you to remove the filled 
diskette and insert a new one. 

15. BACKUP requires formatted diskettes. 

16. The /M option of BACKUP causes only files modified since the 
last backup to be copied to the diskette. 
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17. You can specify that only files modified after leap year day 
(February 29) are copied with the /D option. 

18. BACKUP prints a list of all the files copied only if you redirect its 
output to the printer. 

19. It is possible to set up a .BAT batch file that will automatically 
perform the backup procedure. 

20. RESTORE is a program that finds errors in the fixed disk and 

restores it to the original condition. 

21. The following command copies all the backup information on the 

floppy diskette in A: into the LOTUS directory: 

A>RESTORE A: C:BUSINESS\LOTUS/S 

22. The /P option of RESTORE will prompt you when it is about to 

restore a file that has changed since the last run of BACKUP. 

23. The FDISK program is used to partition the fixed disk and to 

activate any operating system on it. 

24. Each different operating system IBM supplies has its own FDISK 

program. 

25. FDISK can set up two partitions for DOS. 

96. After using FDISK to partition the fixed disk, you must use 

FORMAT to format it for IBM DOS. 

97. Several different file formats can exist on the fixed disk at the 

same time. 

98. A cylinder in DOS is a tiny plastic tube in the fixed disk that 

collects any dirt in the drive. 

29. The fixed disk contains 305 cylinders and each cylinder contains 

32K bytes. | 

30. The IBM PC or XT supports a maximum of two fixed disks, or 

20 megabytes of storage. 

Answers to Questions 

1. False: A fixed disk is fixed in position and can’t be removed. 

9. True: A fixed disk is also called a hard disk because it won’t bend 

like a floppy disk. 

3. False: A fixed disk can store up to 10 megabytes — not gigabytes. 
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4. False: Obviously not. You back up a fixed disk to ensure that the 
data won’t be lost if the disk is damaged. 

5. False: It takes 30 diskettes inserted one at a time to back up a fully 
filled fixed disk. 

6. True: Typically PC-DOS, CP/M-86, and the UCSD p-System are 
installed on the same fixed disk. 

7. False: FDISK sets up your disk for a particular system. 

8. True: FDISK permits you to use only one type of operating system 
at a time. You can’t switch systems by just pushing buttons. 

9. False: Partitions separate assigned areas on the disk for use by 
different operating systems. 

10. False: FDISK doesn’t fix anything like errors. 

11. True: This form of the BACKUP command copies only files. 

12. True: This permits you to create an automatic backup procedure 
if desired. 

13. True: The /S option backs up subdirectories. 

14. True: In addition to prompting you to swap diskettes, BACKUP 
indicates a sequence number. 

15. True: Determine how many diskettes you will need and FORMAT 
them before starting BACKUP. 

16. True: /M refers to “modified since the last backup.” 

17. True: For example, you may enter /D:02-29-84. 

18. True: Enter >PRN at the end of the BACKUP command 

sequence to print a list of the backup files. 

19. ‘True: An automatic backup procedure can be set up in a .BAT 
batch file. 

20. False: RESTORE puts backup files kept on floppies back on the 
disk. 

21. True: See the text for the procedure. 

22. ‘True: /P specifies that the program prompt you, asking whether 
or not to process the next file. 

23. True: The FDISK program both partitions the fixed disk and 
activates the operating system. 

24. True: Unfortunately, the several versions of FDISK add to the 
confusion when you switch between operating systems. 
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25. False: FDISK sets up one partition for each operating system. 

26. True: After partitioning, you must use FORMAT for the IBM 
DOS. 

27. True: Each different operating system has its own file formats and 
formatting system. 

28. False: A cylinder is 32K bytes and is used to determine the size of 
a partition. 

29. True: A fixed disk can contain a total of 9,760,000 bytes; this 

leaves a few spare unused bytes on the fixed disk. 

30. True: The two disks are designated drive C: and D:. 
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Climbing Around in 
the PC-DOS Directory 

Lay in this book, you learned the DIR command which is used for 
examining the files stored on your storage diskette. We showed you that 
DIR stood for directory and that it was the magic word that revealed 
several important details about the contents of a diskette: the name of 
each file, its moment of creation or last modification, and its size in bytes. 

Well, that seems simple enough; using DIR resembles skimming through 
the table of contents of a book. 

But what happens when you have a great number of files on your 
diskette? When there are too many chapters in a book, the table of 
contents grows long and becomes difficult to use. This problem of too 
many files and a complex “table of contents” is exactly what PC-DOS 
Version 2 solves and what this chapter is about. 



Now Is the Winter of Our Growing Disk Contents 

When you fill up one of your disks with a great many files, it is 
analogous to having too many chapters in a book. Although a single- 
sided diskette can hold up to 64 files, an IBM PC double-sided diskette 
holds up to 112 files. Displaying the full 112 files would take four screens 
and you would wait approximately 15 seconds for this to finish. ‘To deal 
with this in the past, people generally limited a diskette to a specific 
function and a few related files. 

In early 1982, IBM announced its fixed disk for the PC, a storage 

device capable of much greater capacity than the floppy diskettes. At that 
crucial point, everyone quickly realized the same thing: adding a fixed 
disk would involve storing up to 10 million characters worth of 
information. People able to store hundreds, or even thousands,of files on 

the fixed disk would need a way to keep track of these files, some method 
that was simple to understand and easy to operate. 

The problem with simply storing a great many files on a disk is that it 
becomes very hard to find a particular file. It takes a long time for 
hundreds of files to scroll by on the screen, and you may end up with 
many files with similar filenames, which are difficult to tell apart in a 

long DIR list. 
To solve these knotty problems, IBM turned to a technique developed 

for “high performance” operating systems, one found on mainframes 
and minicomputers. They adopted a design called the tree-structured 
directory where the main directory branches into subdirectories which, in 
turn, can sprout more subdirectories. To find a file, you use a pathname 
that names each subdirectory leading to the file. 

Before we explain the intricacies of tree-structured directories in 

terms of PC-DOS Version 2, we need to do some groundwork. In this 

chapter, we will show you how to understand the structure that’s available 

to you with PC-DOS Version 2 and how to use it. We'll start by describing 

how it can be used on a floppy-diskette system, since that is what most 

people have. Then, we'll go on to cover how to use it effectively on a 

fixed-disk system and give you some tips on using it efficiently so you can 

enjoy the fruit of a tree-structured directory. 

Exploring the System Disk 

The best way to appreciate the features of a tree-structured directory 

is to create some subdirectories and manipulate files in them. Start by 

putting your backup PC-DOS Version 2 system diskette in drive A: and 

issuing the DIR command. (If you’d like to make a backup before you go 
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on, you'll find the information you need in the section of chapter 4 titled 

“Using DISKCOPY.”) If the diskette has not been modified by someone, 

it should look like this: 

Volume in drive A has no label 

Directory of A:\ 

COMMAND COM 17664  3-@8-83 12:@@p 
ANSI SYS 1664 3-98-83 12:00p 
FORMAT COM 6916 3-08-83 12:6Op 
CHKDSK COM 6400 3-08-83 12:0Op 
SYS COM 1408 3-08-83 12:00p 
DISKCOPY COM 2444 3-08-83 12:90p 
DISKCOMP COM 2074 3-08-83 12:00p 
COMP COM 2523 3-08-83 12:0Op 
EDLIN COM 4608 3-98-83 12:@@p 
MODE COM 3139 3-08-83 12:00p 
FDISK COM 6177 3-08-83 12:9Op 
BACKUP COM 3687 3-08-83 12:00p . 
RESTORE COM 4003 3-08-83 12:00p 
PRINT COM 4608 3-08-83 12:00p 
RECOVER COM 2304 3-08-83 12:00p 
ASSIGN COM 896 3-08-83 12:0Op 
TREE COM 1513 3-98-83 12:0@p 
GRAPHICS COM 789 3-08-83 12:00p 
SORT EXE 1289 3-98-83 12:0@p 
FIND EXE 5888 3-08-83 12:00p 
MORE COM 384 3-08-83 12:0@p 
BASIC COM 16256 3-08-83 12:0Op 
BASICA COM 25984 3-08-83 12:00p 

23 File(s) 228352 bytes free 

This directory contains the system utilities that come with PC-DOS: 
the COMMAND.COM file (which is part of the operating system 
itself), ANSI.SYS (which can make your system emulate an ANSI 
[American National Standards Institute] terminal), FORMAT.COM, 

CHKDSK.COM, and so on. BASIC.COM and BASICA.COM are at the 

end of this listing. If the programs or their order differ slightly from 
yours, don’t worry about it; it may reflect differences in how IBM initially 

set up your diskette. 
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Each file entry in the directory shows the number of bytes the file 
fills; the big ones are COMMAND.COM and BASICA.COM. Note that 
there are 23 files in this example and 228,352 bytes still free on the 
diskette for other programs. Let’s see how many bytes are being used by 
the files. To do this, run the CHKDSK program: 

A>CHKDSK 

362496 bytes total disk space 
134144 bytes in 23 user files 
228352 bytes available on disk 

262144 bytes total memory 
237344 bytes free 

As you can see, the diskette contains a total of about 362 thousand bytes. 
(If you have a single-sided diskette, the figure will be half this amount.) 
About 134 thousand bytes are absorbed by the 23 user files. Note that 
228 thousand bytes are still free on the diskette. (Your diskette may have 
other values if you’ve added any programs to it; also, if you are using 
single-sided diskettes, you will see different values in this display and in 
the one above.) 

Tip 

When using DIR you can simply subtract the number of 
bytes that are reported free from 362 thousand to determine 
the number of bytes that are in use, 1.e., 362-228 = 134 

_ thousand bytes that are in use. 

CHKDSK also reports the number of bytes of RAM that are 

available. The example above was created on an XT with 262K of RAM. 

Only 237K of the 262K are free. 25K of RAM are claimed by PC-DOS 

Version 2 itself. (The amount of memory shown will vary, depending on 

your system.) 
Now that you see how the space on the diskette is being allocated, let's 

play with dividing it up a bit differently. 
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Growing from the Root Directory 

When you formatted your original system diskette with the FORMAT 
command, a single directory was created on it. In PC-DOS Version 2, 
this directory is called the system or root directory. Like the directories on 
all previous versions of DOS, a root directory can hold up to 64 or 112 
files depending on whether the drive is single- or double-sided. The 
benefit of the PC-DOS Version 2 system is that not only can your root 
directory contain filenames, it can now contain the names of 
subdirectories. 

To better understand this, pretend that your diskette is a book. 

Instead of files, the book contains chapters. Like a table of contents that 

holds the names and page numbers of all the chapters, the diskette 
directory holds the filenames and byte sizes (and invisibly, the locations) 
of all the files on the diskette. That is the situation for PC-DOS Version 
@ 

For PC-DOS Version 2, however, any chapter in the book can be 

another table of contents. Each table of contents can contain other 
chapters and other tables of contents. This is illustrated in Figure 6-1. 
Another way of looking at this is that PC-DOS Version 2 allows any file to 
be a subdirectory. 

/ 
/ 

Aco: = 7 

Chapter 5 Table of Contents 

__ | Table of Contents Chapter, Aaaen aan ascceeee ] 
me Chapter tea ...0. ccna 3] ¥ Chapter Ba ese rtm. nee 7\¥ 
Chapters cvimclccmwonl ce 13 : 

Chapter VIL<DIR> Chapter 5 <DIR> 

: Chapter UB Ruranceeeesne 362 
Chapter XX. ...38......5: 150 

Figure 6-1. A tree structure resembles a book's organization 
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Pathnames and Subdirectories 

Each subdirectory is given a name. The name is similar to a filename, 
in that it can have up to eight characters with a three-character extension 
and follows the rules of filenames. Before we show you how to create 
subdirectories, we'll introduce you to the idea of pathnames. Suppose you 
have created a subdirectory called LETTERS, and that within that 

subdirectory, there is another subdirectory called XCORP, containing all 
the letters you’ve written to a company called X Corporation. Further, 
suppose there is a file in XCORP called JUNE25.TXT. Now the 
question is, how do you refer to this file? 

The answer is that files which are in subdirectories must be referred 

to by something called a pathname, which is simply a list of the 
subdirectories containing the file, ending with the filename itself, 

separated by backslash (\\) characters. For the files described above, the 

pathname would be: 

\LETTERS\XCORP\ JUNE25. TXT 

As we'll see, the backslash preceding the first subdirectory name is called 

the root: it’s where everything begins. We'll return to the idea of 

pathnames later. 
By using pathnames, almost all the commands in PC-DOS Version 2 

(such as DIR, CHKDSK, and COPY) can take advantage of files being in 

different subdirectories on the diskette. A pathname is like an elaborate 

filename. It shows the name of the file and the name of the subdirectory 

containing that file. 
Pathnames let you organize your disk in a more sophisticated 

manner. They allow many subdirectories to be created on the diskette or 

fixed disk at the same time. With them, files can be erased, moved 

around from one disk to another, etc. In the next section, you'll learn how 

to create a subdirectory on your diskette, create a file in it, and access the 

file by using its pathname. 

Making a Subdirectory: MKDIR and MD 

The original PC-DOS diskette came with only its root directory. The 

MKDIR command is used for making subdirectories. Let’s use MKDIR 

(or its abbreviated command: MD) to create a subdirectory called 

MYBAS which stands for “my basic programs.” For now, this 

subdirectory will be used to hold the two BASIC interpreters, BASIC and 

BASICA, that come with PC-DOS and are now stored in the root 

¢ A 
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directory. Later, you can add some of the games supplied on the 

Supplemental Programs diskette that comes with PC-DOS Version 2. 

Stick to the two BASIC programs for now to make it easier as you try out 

the exercises. 
To create this subdirectory, enter the following command: 

MKDIR MYBAS 

MYBAS 

The diskette will whir a bit before it finally comes to rest; the A> prompt 
will return indicating that the task is complete. 

Congratulations! You’ve just created your first subdirectory. If you 
issue the DIR command, you'll be able to confirm your success. Look at 
the end of the listing; the entry in the directory will look like this: 

<DIR> 6-25-83 11:48am 

In the listing of the DIR command, the symbol <DIR> indicates a 
subdirectory. Note also that PC-DOS nicely recorded the date you created 
the subdirectory and the time. Incidentally, the name of a subdirectory 

follows the rules for filenames: up to eight letters with an optional three- 
character extension. 

Using a subdirectory is very easy. You shift your location or your 
“base of operations” from the root directory into the new subdirectory. 
Let’s look at the command that lets you do that. 

Changing Directories: CHDIR and CD 

A>CHD 

104 

The command for changing from one directory to another is called 
CHDIR, for “change directory.” (You can also use its abbreviation: CD.) 
Now that you've established the new subdirectory MYBAS, you can shift 
your base to it. To do this, enter the following. 

IR MYBAS 

That's all there is to using the CHDIR command. Except for a little 
noise from the diskette, nothing seems to have happened. Actually, your 
base of operations is now the MYBAS subdirectory, a branch of the root 
directory. It is as if you moved your frame of reference from the main 
table of contents of the book to a new table of contents. If you ask for a 
listing of the directory, that is, if you issue the DIR command, at this 
level, it will look quite different: 
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Volume in drive A has no label 
Directory of A: \mybas 

<DIR> 6-25-83 11:@la 
<DIR> 6-25-83 11:@la 

2 File(s) 227328 bytes free 

The second line of the listing shows that you are in the directory of 
\MYBAS. The \ stands for the root directory so \MYBAS is a first- 

level branch. The next two lines, one with one period and one with two 
periods, indicate that there are no files currently in the new MYBAS 

subdirectory. We'll describe what the lines with the periods mean later. 
Note that last line of the DIR output listing tells you that there are 

two files in this directory and that, in the case of this particular diskette, 

there are about 227 thousand bytes free (this may be different on your 
system). That is the same number you had free before you created the 
new subdirectory. They’re available to be claimed by MYBAS if you want 
that. 

Changing to the Root Directory 

The root directory is identified in PC-DOS not by a name, but by the 

backslash symbol. In other words, typing: 

A>CHDIR \ 

re-establishes the root directory as your base of operations. At this level, 

when you enter DIR, you will see all the files of the root directory again. 

Try it now. 

Asking for the Current Directory 

In the same way that PC-DOS remembers the default drive, it 

remembers the default directory associated with each drive on your 

system. The default directory (or subdirectory) is called the current 

directory and is the one that is searched when you ask for a file without 

specifying which directory it’s in. 
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You can find out the name of the current directory by typing CHDIR 

with no arguments. (An argument is the portion after a command that 
further defines or delimits what you wish the command to do. The 
command operates on the argument.) If you issue the command now, PC- 
DOS will report that the current directory is the root directory; it will 

look like this: 

A>CHDIR 

When this command is used this way, you might think of it as *check 
directory” instead of “change directory.” When PC-DOS Version 2 is first 
started, it will automatically use the root directory as the default 
directory until you change directories. 

The next task is to put some files into your new subdirectory. Copy 
the two BASIC files into MYBAS. To do this, use the wildcard character 

(*) to ask for both files with one command and enter the following: 

A>COPY BASIC*. COM MYBAS 

You'll be able to hear the diskette click and whir and as it copies each 
file, and you'll be able to see PC-DOS report their names followed by the 
message “2 File(s) copied.” The files BASIC.COM and BASICA.COM 
were successfully copied into the subdirectory MYBAS. If PC-DOS has 
some kind of problem, you’ll get an error message (such as “Insufficient 
disk space”). Change to the subdirectory now to check its contents. Enter: 

A>CHDIR MYBAS 
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After copying the files BASIC and BASICA into MYBAS and asking 
for the directory listing, you'll get this display: 

Volume in drive A has no label 
Directory of A: \mybas 

<DIR> 6-25-83 11:48a 

= <DIR> 6-25-83 11:48a 

BASIC COM 16256 3-08-83 12:99p 

BASICA COM 25984 3-08-83 12:90p 
4 File(s) 184320 bytes free 

Here you see that the MYBAS subdirectory contains four items, the two 

new BASIC programs (files) and the periods (subdirectories). You can 

also see that the number of free bytes has dropped considerably. 

You’ve learned how to put files in a subdirectory. Now experiment 

with adding another subdirectory to MYBAS; that is, creating a second- 

level branch. To do this, issue the now familiar MKDIR command at the 

current level. (If you are not in MYBAS, switch to it with CHDIR 

MYBAS.) Call the subdirectory GAMES by entering: 

A>MKDIR GAMES 

Issue the DIR command so that you can see the original two files plus a 

new entry — GAMES <DIR>. GAMES is a subdirectory of the MYBAS 

subdirectory which is directly under the root directory. 

Now that you’ve established a multi-level structure, you have the raw 

material you need to learn about accessing files deep inside the structure, 

that is, how to put together and use pathnames. 

Putting Together a Pathname 

When you ask PC-DOS Version 2 to find a file (for instance, with a 

DIR or TYPE command), PC-DOS must know two things about the file: 

the name of the file itself and the name of the directory the file is in. 

Further, since we said that the subdirectories could in turn contain other 

subdirectories, you need to specify the complete “path” of names leading 

to the subdirectory containing your file. 
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Constructing a Pathname 

There are two ways to construct a pathname. You can start from the 
root directory, or from the current directory. In both cases, all the 
intervening subdirectories to the file must be specified explicitly. 

A pathname consists of several subdirectory names, each separated 
by a backslash character, e.g., \MYBAS\ GAMES. A filename may exist 

in a pathname, as long as it’s the last entry in the pathname; it is 

separated from the preceding directory name by a backslash. 
When you specify a pathname with a PC-DOS utility, be a little 

careful; not all commands understand this construct. For example, TYPE 

used on a subdirectory name is useless and results in a “File not found” 
message. DIR, however, can be used on a file within a pathname, since it 

will simply verify that the file exists. 

Traveling the Beaten Pathname 

Figure 6-2 shows how to visualize the directory structure you’ve 
specified. Assuming you have done the preceding steps and set up a 
directory and subdirectory with a similar organization, you can now 
explore this path. 

For the first pass at using a pathname, let’s make a new subdirectory 
from two levels up, in this case, from the root directory. It'll branch from 

MYBAS and will be used for holding a second group of BASIC games. 

COMMAND.COM 

c ANSISYS | 

> FORMAT.COM 

- (And the 
remaining — 

> MYBAS <DIR>—{ ~ star aa Bs Le BASICA.COM 

Figure 6-2. Organization of a small tree-structured directory 
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Remember that you can abbreviate some of the PC-DOS directory 
commands. Let’s use “CD” for the “CHDIR” command to go back to the 
root directory and make a new subdirectory. Enter: 

A>CD \ 

A>MKDIR \MYBAS\GAMES2 

Notice that, in the pathname, you specified two directory names: the 
existing one and the one you were about to create. It’s always a good idea 
to check that PC-DOS has actually created a new name when you’ve 
asked for it. Without dropping into MYBAS, you can, at the current level, 

find out what it contains. You can leave the leading backslash (\) off the 

pathname because you are in the root directory. To display the MYBAS 
subdirectory from the root directory, enter: 

A>DIR MYBAS 

No backslash is required in front of MYBAS because MYBAS is in the 

subdirectory that you are in. 
Now when you are in the root directory and want to see the empty 

contents of the GAMES or the GAMES2 subdirectories which are two 

levels down, use a pathname like this which indicates that GAMES is a 

subdirectory in the MYBAS subdirectory: 

A>DIR MYBAS\GAMES 

This two-level pathname starts with the subdirectory name MYBAS, uses 

a backslash to indicate a change in levels, and finally names the next 

subdirectory. 

If there were a file called DONKEY.BAS in the GAMES subdirectory 

at this time, and if you were in the root, you would use a pathname such 

as this: 

A>DIR MYBAS\GAMES\DONKEY. BAS 

Now to move directly into the GAMES subdirectory, enter: 

A>CD MYBAS\GAMES <— Changes to GAMES 
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A>DIR 

A>DIR 

A>DIR .. 

You are now in the GAMES subdirectory and‘should look at its contents. 

To see the contents of this subdirectory, enter: 

<— Reveals the.contents of GAMES 

Little Shortcuts: The . and .. Conventions 

What would you type if you were in the GAMES subdirectory and 
wanted to see the contents of the MYBAS subdirectory above? You could 
enter: 

\MYBAS <— Shows the contents of MYBAS 

However, IBM has provided another way to do this. Try entering the 
command this way (don’t forget the space following DIR): 

<— Shows the contents of the directory above 

This argument to the DIR command displays the directory directly 
above it. In this case, it displays the directory immediately above the one 
you are in, the MYBAS subdirectory. The convention of two periods 
provides a way to access the next level above the current level wethout 
specifying that directory’s complete name. 

Now try this: 

A>DIR . 

You will get the contents of the directory you’re in just as if you typed 
DIR. This single period is here just to let you know that you are not in 
the root directory but in a subdirectory. The root directory will never 
display the single or double periods. 

Using COPY with Pathnames 
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Now let’s take this system one step further to increase your 
understanding of the power that using levels and pathnames gives you. 
Copy some programs from the Supplemental Programs diskette to the 
GAMES subdirectory, namely, the game DONKEY.BAS and the 
entertainment program called ART.BAS. (If you don’t have this diskette, 
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then use some other file, like EDLIN.COM, for this example.) Figure 6-3 
shows how files move from one path to another. 

Get into the root directory with CD \.. Your A: drive has your system 
diskette. Put the Supplemental Programs diskette in the B: drive. Enter: 

A>COPY B: ART. BAS MYBAS\GAMES 
A>COPY B: DONKEY. BAS MYBAS\GAMES 

Do a DIR of MYBAS\.GAMES to check that the new files are there. 

You have the arrangement shown in Figure 6-4, with the new files down 
at the third level. 

That was easy and so is the next step. Define a new subdirectory in 
the MYBAS subdirectory called FINANCE. Enter: 

A>MKDIR\MYBAS\F INANCE 

Supplemental 
System backup Programs 

diskette diskette 

[e: | Beery 
fs rive 

wW 

Figure 6-3. Files moving from one path to another 
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Then copy the program MORTGAGE.BAS from the Supplemental 
Programs diskette in drive A: to the FINANCE subdirectory in the 
diskette in drive B: with this command: 

A>COPY B: MORTGAGE. BAS MYBAS\FINANCE 

You now have this directory organization (see Figure 6-5). 

There are three subdirectories in MYBAS: GAMES, GAMES2, and 

FINANCE. FINANCE contains the program MORTGAGE.BAS. GAMES 
contains DONKEY.BAS and ART.BAS. Here is where PC-DOS can show 

its flexibility. Switch to the GAMES subdirectory and look at what is in 

COMMAND.COM 
ANSISYS 

FORMAT.COM 

—> (And the — 
remaining _ 
files) BASIC.COM 

MYBAS <DIR> f= BASICA.COM 

GAMES <DIR> 
ARTBAS 
DONKEY.BAS. 

Figure 6-4. Organization of the diskette after using COPY 

COMMAND.COM 
~ ANSISYS 
FORMAT.COM 

(And the . 

remaining BASIC.COM 
He BASICA.CO 
MYBAS <DIR> avats gles 

> GAMES <DIR>—> DONKEY.BAS 
FINANCE <DIR>% MORTGAGE.BAS 

Figure 6-5. Organization of the diskette after adding FINANCE 
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the FINANCE subdirectory which should now contain 
MORTGAGE.BAS. Here’s the way to do it: 

A>CD MYBAS\GAMES 

A>DIR \MYBAS\FINANCE <— Displays the contents of FINANCE 

You use the backslash in front of MYBAS because you are not in the 
same directory that contains the file you wish to view. Thus, you specify 
the complete pathname, starting with the root directory’s \, to MYBAS, 
to the FINANCE subdirectory. 

Here is another way to do that same thing: 

A>DIR ..\FINANCE < Also displays the contents of FINANCE 

The two periods indicate the level above the one you are in. This is 
MYBAS and it contains the subdirectory FINANCE. 

Now let’s test your understanding of pathnames. Assume you are in 
the root directory, as diagrammed in the previous figure. You have 
BASIC in the root directory and you want to run the program 
MORTGAGE without changing directories. What should you type? How 

about this: 

A>BASIC MYBAS\FINANCE\MORTGAGE <— Runs MORTGAGE 

Once you're in this program, you can escape from it by typing 

(hold down the key and press the key). Then, when 

you see “OK” on the screen, enter the word “system” to get back to the 

operating system. 
Let’s try one more experiment. Copy the program ART-BAS into the 

FINANCE subdirectory from the root directory by entering: 

A>COPY MYBAS\GAMES\ART. BAS MYBAS\FINANCE 

Copying this program will take a long time on your floppy diskette 

since it must search so many levels to get the files transferred. Note that 

you did not need the initial backslash. You can use DIR to check that all 

is well and that the files are properly transferred. 

Climbing Around in the PC-DOS Directory 113 



Using COPY without the *.* Convention 

Here is another form of the COPY command. If you are in a 
subdirectory and wish to copy all the files from another subdirectory, you 
do not need to type *.*. For example, if you are in the root directory and 
want to copy all the files in the FINANCE directory, you might think you 
have to enter: 

A>COPY MYBAS\FINANCE\*. * 

You can use that form; however, the following command will work fine 

too: 

A>COPY MYBAS\FINANCE 

At this point, you should be getting some idea of the fantastic 
flexibility offered by the tree-structured directory system. There is one 
last housekeeping task to cover, that of removing unwanted 
subdirectories. 

Removing Subdirectories: RMDIR and RD 

Files can be removed with ERASE (or DEL which PC-DOS Version 2 

also accepts as meaning ERASE). However, removing a subdirectory is a 
different matter. To remove a subdirectory, you must first erase all of its 
files with ERASE *.* or DEL *.*. Then you get out of the subdirectory to 
issue the command that removes it. 

Suppose you are in the root directory and want to remove the 
subdirectory called FINANCE. You would enter: 

A>CD MYBAS\F INANCE 

A>DIR <— Make sure you are in the right subdirectory 

A>ERASE *. * <— Be careful: all files will be erased 

Are you sure (Y/N)? Y 

ASCD. c <— Go up to the MYBAS subdirectory 

A>RMDIR FINANCE 

114 DOS Primer for the IBM PC & XT 



If you forgot to erase the contents of FINANCE, or to change back to 
the root directory, or if the pathname was incorrect for RMDIR (or its 
abbreviation, RD), you'll get one of the messages “Invalid path, not 

subdirectory,’ or “subdirectory not empty.’ Use DIR to check that 
FINANCE is really gone. 

Mapping the Directory Structure: TREE 

If you were handed a diskette with the subdirectory system similar to 
the one you have created so far, how could you quickly identify the 
directory structure for the files on it? You could type DIR and write down 

all the files with the extension <DIR>, then CHDIR to each of these and 

repeat this process — not a very quick method. 
The command TREE can be used to do this entire process for you. 

When typed by itself, TREE lists every pathname on the specified drive. 

For each subdirectory, any subdirectories are listed. If you include the /F 

switch, you will also get a full directory — the directory listing for each 

internal path. 
Here’s an example of using TREE to list the directory structure that’s 

currently on the diskette. 

Path: \MYBAS 

Subdirectories: | GAMES 
FINANCE 

Files: BASIC . COM 

BASICA .COM 

Path: \MYBAS\GAMES 

Subdirectories: None 

Files: ART . BAS 
DONKEY .BAS 

Path: \MYBAS\FINANCE 

Subdirectories: None 
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You can also use the TREE command on any disk drive you wish, A: 

through D:; you won’t see an error message as long as these drives are 
actually installed. 

Details about Pathnames 

Most IBM applications programs will eventually allow pathnames, 
even if they don’t do so now. PC-DOS Version 2 BASIC also supports the 
tree-structured file arrangement. You saw this earlier when you specified 
a filename to BASIC that contained a complete pathname. This means 
that a BASIC program can be run even if BASIC.COM or 
BASICA.COM is in another subdirectory. For example, if you were in the 
root directory, which contains BASICA, you could run a BASIC program 

in a distant subdirectory. Not all commercial programs that work with 
PC-DOS Version 2 allow the use of this file-directory structure. 

You can create as many subdirectories as you wish. However on the 
IBM PC, you cannot have a pathname with more than 63 characters. 
Thus, a 63-character name like: 

SALLY \REPORT. #23 \MYBAS\F INANCE\MORTGAGE\BIG_TIME\GOFORIT\$FIVE! 

would be the maximum size for a pathname. 
As you can see, the shorter you make the subdirectory names, the 

more levels you can have in the path. For example, the following 
pathname contains 21 levels of subdirectories: 

A6\OP\BI\** \&\TG\IT\GO\TO\ME\$$\ ~~ \" -\%%\ZZ\0Z\OF \MY\SO\PE\X 
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But would you really use something like this? We doubt it and 
recommend you stick to clear names for subdirectories and filenames so 
that pathnames are self-descriptive. 

By the way, these examples of pathnames all contain only legal 
characters. PC-DOS lets you use all these characters, giving your 
creativity free rein. 
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Considerations for Effective Pathnames 

In a way, a newly formatted floppy diskette or fixed disk is like a bare 
canvas; with clear ideas, you can transform it into a thing of beauty (well, 

at least, you can make it easier to use). How is a tree-structured directory 

best organized? Let’s look at some different types of structures and at the 

compromises that each entails. 
Consider first that each time you establish a subdirectory, PC-DOS 

consumes approximately 500 additional bytes of RAM. On a 96K or 

128K system, this may not seem like much. But when you have 50 

subdirectories, you will find your RAM will be 25,000 bytes shorter than 

before, a number that may be large enough to make it impossible to run 

the large programs that are on your diskettes. 
A second point to consider is whether it is worthwhile to use 

pathnames at all with floppy diskettes. It is usually better to use 

pathnames on floppies only when it is important that many files must 

exist simultaneously on a diskette. For example, some applications 

programs have many overlays or modules that they move around with the 

main .COM program. Placing these all in a separate subdirectory would 

unclutter the root directory. Let’s put aside the issue of fixed versus 

floppy for now. 

Utilities in the Root Directory 

One good plan is to let the root directory contain the utilities that 

come with PC-DOS, e.g., FORMAT.COM, CHKDSK.COM, 

DISKCOPY.COM. This way you always know that the default directory 

contains your basic software tools. Figure 6-6 shows a typical layout that 

would follow this sort of plan. 

There are three subdirectories in the root directory: BUSINESS, 

PERSONAL, and WORD. These are marked with <DIR> so you know 

they are not simply files. The BUSINESS and PERSONAL subdirectories 

are separate so that you can use one diskette for both purposes and not 

get them confused. (You may choose to use a separate diskette for 

personal files; however, for personal files, many people just start writing 

without fetching a new diskette, so most of their diskettes have a personal 

subdirectory on them.) 

The third subdirectory is called WORD. It holds all the programs 

related to word processing, including the word-processing program itself 
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(WS.COM for WordStar), an indexing program (INDEX.COM), speller 

(SPELL.COM), and a thesaurus (THESAUR.COM). This is the cluster of 

writing tools. Not everyone would do it this way, but you might try it and 
see if it works for you. 

Under the BUSINESS subdirectory, we have created three more 
subdirectories: LOTUS, IBM, and ATT (the smaller companies we do 

business with). Within each BUSINESS subdirectory, we have the files 

associated with that company. 
In our subdirectory LOTUS, we have two additional subdirectories, 

PROPOSAL and MODEL. MODEL <DIR> contains the spreadsheet 
program 1-2-3 (123.EXE). PROPOSAL <DIR> contains a letter to 
Christopher Morgan (MORGAN.LET). 

Using Pathnames in the Sample Structure 

Now think about using this subdirectory structure. The first thing 
you’d ask when you fired up the computer in the morning would be: 
“Where was the file I was working on yesterday?” Hopefully, you wrote 
the name of that file down. If you didn’t, you could use the TREE utility 
to get a brief map of the diskette. Let’s say you did remember that you 

SHULTZ.LET 

fester <DIR>—>MORGAN.LET 

MODEL <DIR>—123.EXE 

COMMAND.COM LOTUS <DIR> 

BUSINESS <DIR> —fen <DIR> 

FORMAT.COM ATT <DIR> 

DISKCOPY.COM MOMI1283.LET 

TREE.COM FAMILY -on>—[eanoaD 

PERSONAL <DIR> —fewscon BIRTHDAY.LST 

WS.COM POEMS <DIR> 

EDLIN.COM WS.COM 

WORD <DIR> SPELL.COM 

INDEX.COM 

THESAUR.COM 

Figure 6-6. A typical structure with the utilities in the root 

118 DOS Primer for the IBM PC & XT 



were working on a file in the LOTUS\ PROPOSAL subdirectory called 
MORGAN.LET. You want to finish some light editing and then mail it. 
What must you do first? 

As it happens, WordStar is one of the many programs which (at least 
at this writing) will not accept pathnames. Thus, WordStar and the text 
to be processed must be in the same directory when you tell WordStar 
what file you want to edit. 

Well, you need to get MORGAN.LET into WordStar (the filename is 

WS.COM) since you are in the root directory and WS.COM is there with 

you. You can’t type 

A>WS BUSINESS \LOTUS\PROPOSAL\MORGAN. LET 

to put MORGAN into WordStar since WordStar won’t accept pathnames. 

Instead, switch into the subdirectory PROPOSAL with this step: 

A>CD BUSINESS\LOTUS\PROPOSAL 

This puts you in the desired subdirectory. Then, copy WS.COM and its 

associated overlay files into this subdirectory with COPY. (Overlay files 

have the extension .OVR and are specific to WordStar.) 

Finally, enter: 

A>WS MORGAN. LET 

Once you are in the PROPOSAL subdirectory, you can use all the files in 

it without having to use pathnames. 
But, if you now want to use a program that is in another subdirectory, 

you must first use CD (or CHDIR) to change to that subdirectory, then 

use the desired program with the pathname to your particular file. For 

example, suppose you are still in the PROPOSAL subdirectory; you've 

finished your editing and want to know how much disk space is left. 

Since there is no copy of CHKDSK.COM in this subdirectory, you must 

do CD to fall back into the root directory so you can type CHKDSK. 

Suppose, for a little more complexity, you wanted to use the SPELL 

program that is stored in the WORD subdirectory. You would have to 

change to the WORD subdirectory with CD \ WORD. Then, assuming 

the SPELL program will accept pathnames, to do a spelling check on 

MORGAN, you could enter: 

A>SPELL \BUSINESS\LOTUS\PROPOSAL\MORGAN. LET 
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Suggestions for the Problems and Pitfalls 

Such long pathnames may disturb you. One solution is to put a copy 
of the word-processing program in the subdirectory you are using at any 
particular time. The drawback here is that each version consumes disk 
space in the different subdirectories. There is no way (at least with this 

version of PC-DOS) to link several copies of one single program in 
different subdirectories. Thus a program that consumed 90K (not 
unusual for a large program like a word processor), if present in two 
subdirectories on your 320K diskette, would leave only 140K for other 

files! So you would have to copy and erase the word-processing program 
from the subdirectory each time it was used. Furthermore, when you 

make such a copy, the original program in the root directory is still 
intact, taking up useless space. Of course, if you have a hard disk, with its 

10 megabytes of storage, you probably would not even notice 10 
copies of a 90K program; they would consume only 10 percent of your 
10 megabytes. 

Another possibility is to copy the text file you wish to edit from the 
deeper level subdirectory into the root directory, or into the subdirectory 
where the word-processing tools lie. Then, when you have finished 
editing it, put it back in its original slot for safekeeping. 

An even more pragmatic method is to let all kinds of junk files build 
up in the root directory: letters, spreadsheet models, BASIC programs, 

etc. But use good clear filenames, like LOT0183 for a letter to Lotus 

written in January 1983. Then, every now and then, copy these into the 
associated subdirectory and erase the copy in the root directory. 

In reality, the way you structure and operate your directory system 
depends on your personality. Our advice is: don’t build such a complex 
multi-level directory system that you spend excessive time moving around 
in deep levels of directories. Remember KISS — Keep It Simple, 
Sweetheart. Again, fixed-disk owners can have more complex directory 

systems than floppy owners. 
If you want to learn more about pathnames, you can consult one of 

the many books on the UNIX operating system (see, for example, UNIX 
Primer Plus by Mitchell Waite, Donald Martin, and Stephen Prata, 
Howard W. Sams & Co., Inc., Indianapolis, Indiana, 1983). PC-DOS 
Version 2 borrowed much from the UNIX operating system. 
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Summary 

In this chapter, you’ve learned how to use the advanced tree- 
structured subdirectories available in PC-DOS Version 2. This powerful 
feature is an interesting addition to diskette-only systems and an essential 
capability for fixed-disk systems where a single-directory approach would 
be too cumbersome. You’ve learned how files are given pathnames, how 
to make a subdirectory with MKDIR (MD), how to change from one 
directory to another with CHDIR (CD), and how to remove old 

subdirectories with RMDIR (RD). You’ve also learned to move around the 

directory structure, to access files in different subdirectories, and to move 

files from one subdirectory to another. This information should enable 
you to set up a personalized subdirectory system on your fixed disk. 

Review Questions and Answers 

True-or-False Questions 

1. PC-DOS Version 2 works only with fixed disks. 

2. PC-DOS Version 2 was developed mainly for handling the large 
size of the fixed disk. 

3. The root directory cannot contain additional subdirectories. 

4. A pathname has an eight-character name and a three-character 

extension. 

5. MKDIR is the name of a famous fast food restaurant. 

6. The following command changes to the MYBAS subdirectory: 

A>MKDIR \MYBAS 

7. The following command is legal: MKDIR MYBAS\ FINANCE 

8. CHDIR typed by itself will put you in the root directory. 

9. CHDIR typed by itself will display the name of the current 

subdirectory. 

10. The current directory is the directory that PC-DOS Version 2 was 

switched to immediately after it was started. 

11. Pathnames are hiking trails around Boca Raton. 
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12. A pathname describes, to a PC-DOS utility or applications 
program, the exact location of the file relative to the user’s current 
directory. 

13. RMDIR means ReMaining DIRectory. 

(For questions 14 through 19, refer to the directory structure shown 
in Figure 6-6.) 

14. You are in the root directory and want to edit the file 
BIRTHDAY.LST. You have EDLIN in the root directory and you want to 
edit without switching to the FAMILY subdirectory and copying EDLIN 
to it. The following will let you edit BIRTHDAY.LST: 

A>EDLIN BIRTHDAY. LST 

15. For the situation in the previous question, you should enter: 

A>EDLIN PERSONAL\FAMILY\BIRTHDAY. LST 

16. Suppose you are in the BUSINESS\ LOTUS subdirectory 
finishing up some work on a letter (SHULTZ.LET) to your uncle who 

works at Lotus. To copy the letter to the PERSONAL\ FAMILY 
subdirectory, you would enter: 

A>COPY SHULTZ. LET PERSONAL\FAMILY 

17. To remove the subdirectory MODEL <DIR>, you would enter: 

A>RMDIR \BUSINESS\LOTUS\MODEL\*. * 

18. The following is an illegal pathname: 

**\GO\UP\RIVER\ ”” 

122 

19. To avoid using long pathnames, you can let various files collect in 
the root directory and then periodically copy them to subdirectories for 
storage. 

Answers to Questions 

1. False: PC-DOS Version 2 also works with diskettes. 

2. True: A huge number of files may be put on a fixed disk and thus 
need a more sophisticated directory structure. 

3. False: A root directory may have several subdirectories. 
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4. True: Like a filename, a pathname may be up to eight characters 
long and have a three-character extension. 

5. False: MKDIR stands for MaKe DIRectory. 

6. False: The command creates a new directory called MYBAS. 

7. False: You can create only one level of subdirectory at a time. 

8. False: CHDIR tells you which directory you’re in (the current 
directory). Use CHDIR \ to return to the root directory. 

9. True: See the explanation to question 8. 

10. False: The current directory is the directory that you are in at any 
given time. 

11. False: Pathnames are the names that you must enter to get from 
the current directory to another directory or file. 

12. True: See the explanation to question 11. 

13. False: RMDIR means ReMove DIRectory. 

14. False: The valid command sequence is shown in question 15. 

15. True: This tells the EDLIN program where to find the 
BIRTHDAY.LST file. 

16. False: The pathname must be preceded by a backslash for the 

root: 

A>COPY SHULTZ. LET \PERSONAL\FAMILY 

17. False: You must first erase all the files in the MODEL 

subdirectory with ERASE *.*, then CD to the LOTUS subdirectory and 

type RMDIR MODEL. 

18. True: GO is a command and should not be used as a subdirectory 

name. 

19. True: This is one way to handle the directory structure. 
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Using IBM's Editor: EDLIN 
Concepts : 

Line editors versus word processors 
Creating a file with EDLIN © 
Editing a file with EDLIN- 

Saving and loading files with EDLIN 

EDLIN Commands — 
|— Inserting text 
_E— Ending the editing session 
L—Listinga file — 
D — Deleting text 
P — Presenting lines 
M — Moving lines 
~§ — Searching for a pattern’ 

— R—Replacing text 
- C— Copying text 
T — Transferring from another file 
Q— Quitting from EDLIN 
W — Writing a file’ 

U, to this point, we have dealt with PC-DOS features that 

manipulate existing files but we’ve not shown you how to create a file. In 
this chapter, we’re going to describe a program called EDLIN, whose 
purpose is to create simple text files. As we mentioned earlier, EDLIN is 
not a full-scale word-processing program. Rather, it is a simple, line- 
oriented text editor. (We'll explain this term soon.) EDLIN is useful for 

creating short prose files or program listings (such as BASIC programs). 
If you need to write a novel or even a fair number of letters, then you will 

find EDLIN cumbersome. 
We’re going to describe EDLIN in detail because it is a good 

introduction to word-processing programs, and because it is a convenient 



way to create short text files. However, if you already know how to use a 

word-processing program, you can probably skip this chapter with no ill 

effects. 
Since EDLIN is a line-oriented text editor, as opposed to a screen- 

oriented text editor, it is not a word processor in the usual sense. In a 

line-oriented editor, every line of the text is numbered; moving from line 

to line involves typing a short command with a line number. 

In a screen-oriented word-processing program, on the other hand, 

the cursor can be moved freely around the screen, and line numbers are 

not used. This is an important distinction, because if you ask EDLIN to 

do many of the things that a word processor normally does, you will be 

disappointed. In addition to more convenient control over the cursor, a 

word processor will typically display text on the screen as it will appear 

on paper, including right and left justification, underlining, page 

numbers, headings and footings, and other sophisticated text 

enhancements. 

EDLIN will not do any of these things, although it will provide all the 

basic editing functions necessary to create and alter text files. It will 

display files, find words, and do other desirable things. 

The disadvantages of a word processor are, first, that it normally 

doesn’t come with the PC-DOS system and thus one must pay extra for 

it, and second, that it may take longer to load than EDLIN, making it 

more cumbersome for short files. 

A third disadvantage of some word-processing programs is that they 

make subtle modifications to the characters stored in a text file. This is 

not a problem when the resulting file will always be read by the same 

program, but if the file is to be displayed or printed using the TYPE 

command, or if it is to be used as input to a different program, then 

these modifications (usually setting the eighth bit in a character) may 

cause trouble, such as strange characters in a displayed version of the 

text. In this case, EDLIN can be useful because it makes no 

modifications to the characters in the text files it creates. 

In the following sections, we will assume that you are now familiar 

with the IBM keyboard and terms such as “command” and “filename.” 

These subjects were discussed in chapters 3 and 4. 

Creating a File with EDLIN 

You can’t learn to drive a car, fly a plane, or play golf by just reading 

the instructions — you must participate. The same is true in learning to 

edit with EDLIN. For this reason, we will first create a small text file and 
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then edit this file to demonstrate all of EDLIN’s various functions. The 
example file we have chosen is nothing more than a simple shopping list 
that one might take to the corner grocery store. Although this little 
example may seem to be a trite use for an expensive computer, it will 

demonstrate all the EDLIN commands that would be required to edit a 
large complex file containing many pages of text. 

How do you start an EDLIN session? First, insert the PC-DOS system 
diskette (or a copy) containing the EDLIN.COM program into drive A:. 
Next you insert into drive B: a new diskette to hold the file you are going 
to create with EDLIN. You can also edit a file on the diskette in drive A:, 

the same one the EDLIN program is on, but for the purpose of this 

discussion, we'll assume your file is on the diskette in drive B:. 
Remember, if you are using a new blank diskette, you must first 

format it (see the description of the FORMAT command in chapter 4). 
In this case, you may want to designate a volume label EDLIN TEST 
during the formatting procedure. (After finishing these EDLIN 
examples, you can reformat the diskette to erase all the files and prepare 
it for another use.) 

Let’s assign the filename SHOPLIST with extension TXT (for text) to 
the new file we are going to create with EDLIN. With your system up 
and running, after the A> prompt, type EDLIN and the following file 
specification: 

A>EDLIN B: SHOPLIST. TXT 

(We've used uppercase to emphasize what you type; EDLIN accepts both 
upper and lowercase.) Note that the drive specifier B: was required to 
place the file on our diskette in drive B:. Now press the key and the 
screen will look like this: 

A>edlin b: shoplist. txt <— Type EDLIN, file to create, 
New file <— EDLIN’s response 
* 
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<— EDLIN’s prompt 

When you enter this name, the screen shows “New file.” If 
SHOPLIST had been an old existing file, it would display a different 
message, as we will soon see. Note also that the new EDLIN prompt is an 
asterisk, *, to distinguish it from the system’s A> prompt. Before we do 
anything else, let’s look at the sample file we want to create: 
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Shopping List 

Two qts. milk 

One lb. butter 

Two loaves wheat bread 

Head of lettuce 

Two lbs. hamburger 

Half dozen tomatoes 

So far, we have set up an empty file with the filename 

SHOPLIST.TXT. Now enter the letter I (upper or lowercase) after the * 

prompt and press the key. This EDLIN command will enable you to 

Insert text. The screen should look like this: 

New file 
*T <— Type i and press 

ee <— EDLIN invites you to type the first line 

We are now ready to type in our shopping list. Remember to use the 

key at the end of each line or when you want to skip a line. Note that 

all the lines are automatically numbered in sequence to assist in the 

editing procedure. These line numbers will not be seen in the final 

printout. 
Before you enter each line, look to see if you have made any typing 

errors. As in PC-DOS, you may use the key to make corrections. 

However, once you have entered a line, you can’t use the key. For 

example, if you were to enter the top line of our example as SHOPPING 

LIFT, don’t panic — this is not an illegal procedure. Just leave it alone 

for now and finish typing the list; we'll let EDLIN fix it later. 
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After you have entered the last line, use the function 

(hold the key and press the key) to exit from the Insert 
mode. The screen should look like this: 

New file 
*T 

: *SHOPPING LIST 
x 

:*Two qts. milk 
:*One lb. butter 
:*One dozen eggs 
:*Two loaves wheat bread 
-*Head of lettuce 
:*Two lbs. hamburger 
:*Half dozen tomatoes ooa nDnike WW re 

—— leaves insert mode em = * Q 

We have now created a little file with the filename of 

SHOPLIST.TXT. In the next section, we'll store this file on the diskette. 

Then we’ll pull the file into EDLIN again to make several editing changes. 

Editing a File with EDLIN 

In this section, we will demonstrate all the EDLIN commands. To be 

proficient, you must know these command procedures by heart. However, 
once learned, using the editor is as easy as riding a bicycle. For quick 
reference, a summary of these commands is given in Table 7-1 at the end 
of this chapter. 

Ending the Editing: E 

Now let’s see how this file we created is going to look when printed 
(including errors if any). After the * prompt, enter the End Edit 
command, E, and you will see the A> prompt reappear; this indicates 
that we have saved our program on the diskette and are back in PC-DOS. 
To see if this file is in the directory, enter the following: 

A>DIR B: 

128 DOS Primer for the IBM PC & XT 



Depending, of course, on the date, time, and what other files you may 

have on the diskette, your screen display should look something like this: 

*E 

A>dir b: 
Volume in drive B is EDLIN TEST 
Directory of B:\ 

SHOPLIST TXT 145 7-19-84 3: 3lp 

1 File(s) 356352 bytes free 

| oe 

To see how this file looks displayed on the screen, enter the PC-DOS 
command TYPE and the file specification B:SHOPLIST. TXT as shown 
below. If your printer is online, you may print a copy at the same time by 
activating the function (PrSc ). Issue this command sequence: 

A>TYPE B: SHOPLIST. TXT 

Note that the text is printed without the line numbers. 

Okay, let’s return to EDLIN and make some changes in our 

SHOPLIST.TXT file. To do this, just enter the command EDLIN 

followed by the file specification and the screen will look like this: 

A>edlin b: shoplist. txt 
End of input file 
ha 

The “End of input file” message indicates that the complete file is 

now loaded into the computer’s memory. If this message is missing, it 

means that the file is too big to fit in the computer’s memory and that 

only the first part of the file was loaded. EDLIN will load a file until 

memory is 75 percent full. (Later, we'll discuss how to handle files that 

are too large for the computer’s memory.) 
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Listing Lines: L 

To list the text lines, enter the letter “L” after the prompt and the 
screen will again display a list like this: 

: *SHOPPING LIST i} 

Ms 

3: Two qts. milk 
4: One lb. butter 
5: One dozen eggs 
6: Two loaves wheat bread 
7: Head of lettuce 
8: Two lbs. hamburger 
9: Half dozen tomatoes 

To list a block of lines in your file, follow this procedure. Type the 
first line number to be listed, a comma, the last line number to be listed, 

and the L command. To display lines 1 through 4 only, after the prompt, 
type: 

*1, 4L 
= means list 

This is the last line to be listed 

This is the first line to be listed 

and our screen will look like this: 

#1 4L 
1: *SHOPPING LIST 

pas 

3: Two qts. milk 
4: One lb. butter 

The * in the top line indicates the current line. We will discuss this 
current line marker later. The screen can display only about two dozen 
lines, so don’t specify a spread of more than 23 lines when using the L 
command. 
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Here are the changes we’ll make to our shopping list during this 
EDLIN session: 

Shopping List 

lowfat 
Two qts. milk 

One lb. butter 

Two loaves wheat bread 

<— Modification 

Head of lettuce 

Two lbs. hamburger 

Bacon < New item 

One jar mayonnaise meer 

Half dozen tomatoes 

Toothpaste <— New item 

Aspirin <— New item 

We'll make some more changes in a second session, but for now, let’s see 

how we can accomplish these first changes. 

Editing a Line: n 

Suppose for dietetic reasons we decide that we will indicate “lowfat” 

milk in line 3. To edit line 3, enter “3” after the * prompt, and the screen 

will display this (3 is our line number “n”): 

‘eae 

*3 <—— Enter line number ‘’n’’ you wish to edit 

3:*Two qts. milk 

iekes <— EDLIN waits for new line here 
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The line to be changed is shown for reference. Now enter the new 
line with the lowfat milk as shown in this display: 

3:*Two qts. milk 
3:*Two qts. lowfat milk <—— Type new line 3 

If you had changed your mind about dieting, you could have pressed 
the (Esc ) key before entering the newly edited line and line 3 would have 
remained unchanged. To see the entire list with the revised line, enter L 
again. 

Inserting Lines: I 

Do you like BLT (bacon, lettuce, and tomato) sandwiches? Good! All 

we need to do now is add bacon and a jar of mayonnaise to the list. Let’s 
insert these two items above the tomatoes in line 9. Start the insert 
procedure by entering 9I (line 9 Insert) after the * prompt, and the 
screen will look like this: 

*QT <— Creates a new line 9 above the old one 

ee <— Type in the new line 

Now for the new line 9, enter “Bacon” and then for line 10, enter 

“One jar mayonnaise.” Type to end the Insert mode and 
the bottom of the screen should look like this: 

9: *Bacon <— You can insert as many lines as you want 
19: *One jar mayonnaise 

iMG, <— Exit from Insert mode with CTRL BREAK 
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Enter L again to show the new complete list. To insert lines at the end 

of the text file, we use the # symbol. To add a couple of drugstore items to 

the bottom of our list, follow the procedure indicated by this display: 

*#T <— Insert after last line 
12: *Toothpaste <— Add new items 
13: *Aspirin 
eC <— Type to exit from Insert mode 

We have made a lot of changes. To list the text lines, just use the L (List 

Line) command again. 

Deleting Lines: D 

“Hold the mayo!” We just found a jar in the refrigerator. To delete the 

jar of mayonnaise (line 10), enter: 

*10D 

and list the lines again by entering L, and the screen shows: 

: *SHOPPING LIST 1 

ae 

3: Two qts. lowfat milk 

4: One lb. butter 

5: One dozen eggs 
6: Two loaves wheat bread 

71: Head of lettuce 

8: Two lbs. hamburger 

9: Bacon 

1¢: Half dozen tomatoes 

11: Toothpaste 

12: Aspirin 

Note that the mayonnaise is gone. Did you or EDLIN take it? 
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*E 

Backing Up Files 

We don’t want to lose all the changes we have made to our file. To put 

the newly edited file back on the diskette for safekeeping, use the E (End 

Edit) command again. ‘Type: 

After ending the editing session and getting the A> prompt, check 
the directory by entering the following: 

A>DIR B: 

You should see two files in your directory: SHOPLIST-BAK and 
SHOPLIST. TXT. The file with the extension BAK (for BAcKup) is a file 

from the previous session; if you want to edit this file, you must change 

its extension (see the RENAME command in chapter 4). EDLIN will not 

edit files with extension BAK. The present file with the extension TXT 
will become the backup file the next time we end an editing session. 

If you want to do still more editing of the file, repeat the same 
procedure by typing: 

A>EDLIN B: SHOPLIST. TXT 

and the screen will again display: 

A>edlin b: shoplist. txt 
End of input file 
cra 

7p 
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Presenting Lines: P 

The P (Presenting Lines) command is identical to the L (List Line) 
command except for a very subtle difference which we will discuss in a 
moment. (At this writing, the P command exists only in PC-DOS Version 
2.0.) This time, to list the text, enter the following: 

Note that the current line marker, *, is shown after line 12, the last 
line. In contrast, the L command puts it after the first line (number 1). 
These current line markers can be helpful to the experienced operator 
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but are not really necessary for the beginner. For this reason, we will not 
discuss them here except to show you that they exist. For more 
information about them, refer to the IBM Personal Computer Disk 

Operating System manual. 
Here are some additional changes we’ll make to the shopping list 

during this second EDLIN session: 

Shopping List 

Two qts. lowfat milk 

One lb. butter 

fresh 
One dozen eggs <— Modification 

Two loaves wheat bread 

Head of lettuce 

Two lbs. hamburger 

Bacon 

fresh 
Half dozen tomatoes 2 Moatication 

Toothpaste 

Aspirin 

Don’t try to understand them now; we'll explain them one at a time. 

Moving Lines: M 

Well, so far, we’ve got the dairy products together at the top of the 

list, the meats together in the middle, but the produce items (lettuce and 

tomatoes) are separated. If we could move the hamburger and bacon 

above the lettuce, we would have the produce items together. We will now 

show you how to do this and then explain what we did. After the * 

prompt, enter: 

*8,9, 7M 

Lissue the MOVE command 

tee it before line 7 

This is the last line of the block to be moved 

This is the first line of the block to be moved 
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This means move the block of lines, starting with line 8 and ending with 

line 9, to a location before line 7. To check this procedure, list the file by 

entering *L. 

Searching for a Pattern: S 

Suppose we wanted to look through our text for a listing of wheat 
bread. That’s easy in this case, of course, just look and there it is in the 

middle of the list. But, with a text that has dozens of pages, such as a 
store’s inventory list, we might have more trouble. Let’s let EDLIN do it. 

After the prompt, type the line number to start searching, a comma, 
the line number to end searching, S, and string of words we are trying to 
find. The string of words must be exact including punctuation and upper 
or lowercase. For example, to find the wheat bread in a list of, for 

instance, 532 lines, type the following: 

*1,532Swheat bread 
POw | — OE 

| eae This is the string to search for 

Issue the search command 

This is the last line to search 

This is the first line to search 

Now enter this sequence and your screen will look like this: 

*1,532Swheat bread 
6: Two loaves wheat bread 

* 

As a variation, let’s search the text for all the places with the word 
“Two.” This time, however, each time we find this word, we want the 
program to ask us if we want to continue searching. We use the same 
procedure except this time we type a “?” before the “S” and, of course, 
type “Two” for the string as follows: 

*1,532?STwo 
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Enter this sequence and the bottom of the screen will display: 

*1 532? sTwo 
3: Two qts. lowfat milk 

0.K.? 

Answer the question “O.K.?” by typing an N and EDLIN will search 

for the next line with a “Two.” When you find the desired line, you may 

type a Y and EDLIN will stop searching and return the * prompt. 
What happens if the string EDLIN is searching for doesn’t exist? For 

example, let’s search through our text for “Dog food” by entering: 

#1, 20SDog food 

EDLIN prints the message “Not found.” Sorry, Fido! 

Replacing Text: R 

To demonstrate the R (Replace) command, we will change the string 

“dozen” to “dozen fresh” everywhere in the text that we think is 

appropriate. ‘To do this, we will type, after the * prompt, the following 

sequence: 

*3,11?Rdozen*Zdozen fresh 
a aad —_—{[_—ee 

ass New string 

ae z 
Old string 
Replace command 

Last line to copy 

First line to copy 

The “3” is the line where we will start and “11” is the line where we 

will end this procedure. The “?” permits us the choice of making the 

replacement. The symbol “* Z” means type the control function Z. 

Now type and enter the instruction line shown above and the screen will 

display: 

*3,11?Rdozen’ Zdozen fresh 

5: One dozen fresh eggs 

OK 7. 
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Type a Y and EDLIN will leave the line as shown. Type N and the 
line will return to its previous unchanged condition. 

Copying Lines: C 

Although we don’t have a really practical application for the C (Copy 
lines) command in our shopping list example, we will demonstrate its use 
by copying the dairy products in lines 3 through 5 to the location above 
line 12. ‘To do this task, enter the following sequence: 

*3 0 42C 

| ie This is the copy command 

Copy to the space before line 12 

This is the last line to copy 

This is the first line to copy 

This procedure takes lines 3 through 5 and copies them into the 
location before line 12. Let’s see what our list looks like now. Enter the L 
(List lines) command again and the screen now shows: 

SHOPPING LIST 

Two qts. lowfat milk 
One lb. butter 
One dozen fresh eggs 
Two loaves wheat bread 
Head of lettuce 
Two lbs. hamburger 

9: Bacon 

1@: Half dozen fresh tomatoes 
11: Two qts. lowfat milk 
12:*One lb. butter 
13: One dozen fresh eggs 
14: Toothpaste 
15: Aspirin 

COA MD OP COOH 

The dairy products are now shown twice — in the original location and 
in the copied location. 
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*12TB: 

Transferring Lines: 'T 

The T (Transfer lines) command merges the contents of another file 
into the file currently being edited. Since we don’t actually have another 
file to demonstrate this command, we will only explain how to use it. 

Suppose we had, in addition to our SHOPLIST. TXT file, another file 

named HDWRLIST.TXT containing a list of hardware store items. The 
steps required to merge the hardware store list into our shopping list 

above the toothpaste in line 12 would be as follows: 

1. Replace the diskette in drive B: with the one containing the file 

HDWRLIST.TXT (if necessary). 

2. After the * prompt, enter: 

HDWRLIST. TXT 

This means “Transfer from drive B: the contents of the file 

HDWRLIST.TXT to the location above line 12.” 

3. Use the L (List lines) command to see if this command has been 

executed correctly. 

4. Replace in disk drive B: the original diskette that contains the 

SHOPLIST.TXT file. 

Quitting an Edit: Q 

The Q (Quit edit) command ends the editing session without saving 

the file you are now editing. The previously edited file will still remain on 

your diskette. Use this command if you don’t want to keep the changes 

you have made or the text you have created during this editing session. 

Don’t use this command to quit for a coffee break and then expect to 

come back and continue where you left off. Quit means forget it — we 

don’t want to see the file we are editing ever again. (If you want to save 

changes to a file, use the End edit command described previously.) ‘To 

execute the Quit edit command, just enter Q after the * prompt, and the 

screen will display this message: 

* 

Abort edit (Y/N) ?_ 
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This is your last chance to save the changes you’ve made. If you 

answer this question by typing a Y, you say good-bye forever to the 

changes you’ve made. Okay, let’s say good-bye to our altered shopping list 

by typing Y. When the A> prompt returns, it indicates that the 

SHOPLIST file we had in memory is gone. To prove that the previously 

edited files are still in the directory, enter: 

A>DIR B: 

and the screen will list the previously edited file with the extension TXT 

(not BAK) as follows: 

A>dir b: 

Volume in drive B is EDLIN TEST 

Directory of B:\ 

SHOPLIST TXT 179 7-10-84 Be ayo) 

1 File(s) 356352 bytes free 

A>_ 

Writing Lines and Appending Lines: W and A 

There are two more EDLIN commands that are used to edit large 
files — files that are so big they won’t fit comfortably into your computer’s 
memory. We'll briefly describe how these commands work. 

The Write Command 

The computer’s memory has a limited capacity and may not be able 
to hold all of a particularly large file that you are editing. In this case, 
EDLIN will load your file until 75 percent of the available memory is filled, 
leaving the rest of the file on the diskette. In order to edit the text lines 
remaining in the diskette, you must first write lines that are at the 

beginning of your file back to the diskette; this will make space so you can 
append more lines at the end of the lines in memory. 

Suppose you were editing a large file with only part of the file in 
memory and you wanted to edit some more of the file lines that remained 
on the diskette. First, use the W (Write lines) command. For example, you 

might enter: 

*1234W 
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This would cause the first 1234 lines of text in memory to be written back 
to the diskette. If you don’t specify a number of lines, EDLIN writes 
enough lines back to the diskette to leave memory 25 percent full. 

The Append Command 

To append more lines to the end of the text in memory, you use the A 
(Append lines) command. For example, enter: 

#1234A 

This appends the next 1,234 lines to the end of text in memory. If you 
don’t specify any number of lines, it appends lines of text until memory is 
again filled to 75 percent of capacity, or until the end of file is reached 
(whichever comes first). 

~ Command 

A 

ic 
3s D 

en 4 
| 

pt 
M 

es P 

/ Q 
BR 

: T 

” 

Example 

*800A 

*5,23,62 
*21,28D 
*321 
°c 
*A7\ 
*40,60L 
*58,63,8M 
*40,60P 
‘Q 
*7,872R 
no 
“Z yes 
*3,92S 
Tom 
*6TB:LISTS 

*562W 

Explanation 

Append lines. (Adds the next 800 lines on diskette to the end 
of text in memory) 
Copy lines. (Puts a copy of lines 5 through 23 before line 62) 
Delete lines. (Deletes lines 21 through 28) 
Edit a line. (Displays line 321 for editing) 
End edit. (Ends EDLIN and saves the file to the diskette) 
Insert lines. (Inserts lines above line 47) 

List lines. (Displays lines 40 through 60) 
Move lines. (Moves lines 58 through 63 to precede line 8) 

Present lines. (Displays lines 40 through 60) 
Quit edit. (Quits edit without saving the current changes) 

Replace text. (Replaces “no” with “yes” in lines 7 through 87; 
*Z means do CTRL Z) 

Search text. (Searches for “Tom” in lines 3 through 9) 

Transfer lines. (Copies the file LISTS on drive B: and puts it 

before the line 6) 
Write lines. (Writes the first 562 lines of the file that is now in 

EDLIN to the diskette) 

| Note: The 2 in the examples may be omitted. It lets you choose whether or not to execute the command at each 

location. 

Table 7-1. The EDLIN commands 
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Summary 

EDLIN is most useful in editing lists with short lines or making small 
corrections in written text where the change doesn’t appreciably effect 
the line length. As you probably realize, an edit which changes a line 
length may require editing the subsequent lines until the end of the 
paragraph is reached. 

For quick reference, Table 7-1 lists all 14 EDLIN commands in 

alphabetical order with an example of each command and a brief 
explanation. 

Review Questions and Answers 

True-or-False Questions 

1. EDLIN is considered to be a full-blown word processor. 

2. The I (Insert lines) command is used to insert text to create or add 
to a file. 

3. EDLIN can edit only files that have been created by EDLIN. 

4. The E (End edit) command is used to save the file in memory. 

5. In order to edit a line, you must know the line number. 

6. To insert new lines at the end of a file, you must know the number 
of the last line in the file. 

7. This command moves lines 5 through 7 so they follow line 8: 

*9, 7, 8M 

8. This command saves lines 21 through 35: 

*21, 35S 

9. ‘To change the name Mr. Smith to Mr. Jones at all locations in a 60- 
line form letter, you may enter: 

1,13@R Smith*Z Jones 

10. ‘To write lines at the end of your file in memory back to the 
diskette, you can just enter the single letter W. 
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11. Use the Q (Quit) command to keep your files while you’re out for 
lunch. 

12. To place a copy of line 8 before line 12, enter: 

#88, 12C 

Answers to Questions 

1. False: EDLIN is a line editor that edits only one line at a time and 

can’t do many things that a word processor will do. 

2. True: The I command inserts text on a page — line after line. 

3. False: EDLIN can edit any text file; it can also edit some other 
types of files. 

4, True: The E command transfers file in memory to diskette for 
safekeeping. 

5. True: You must enter the line number after the * prompt. 

6. False: To insert after the last line, just enter: #1. 

7. False: The command will move lines 5 to 7 before line 8 (no 
change). 

8. False: The “S” stands for search, not save. 

9. True: The space before Smith and Jones is part of the string. It’s 

okay to have last line number higher than 60. 

10. False: The W command writes lines from the beginning of the file 

in memory to the diskette. 

11. False: You will lose the changes you have made to the file you are 

editing. 

12. True: Line 8 through 8 (8 only) will be copied to location before 

line 12. 
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Using Advanced Concepts 

Concepts 
Redirection 
Piping 
Filters 
Batch commands 

_ AUTOEXEC files 
Replaceable parameters in batch files 

_ PC-DOS Commands 
SORT — Sorting the contents of a file 

FIND — Finding a string in a file 
MORE — Reading a screen at a time 

_ Batch File Commands — 
ECHO — Turning off the : screen display 

~ REM — Displaying remarks 
PAUSE — Waiting for user response 

~ GOTO — Looping in a batch file 
IF — Conditional subcommand 
SHIFT — Shifting to additional parameters 
FOR — Iterated loops 

At this point, you know enough about PC-DOS to perform all the 
day-to-day operations required of an operating system, such as copying 
disks, examining directories, running programs, and printing out 

reports. But did you know that there is a host of features in PC-DOS 
Version 2 that amplifies and augments the power of these day-to-day 
operations? These features include special commands called filters 
(MORE, SORT, and FIND), the redirection and piping commands, and 
the batch files. This chapter will explain these special features. As a 
reward, a final section will show you how to create your own customized 



PC-DOS commands that use filters, pipes, and BAT files. You’ll make a 
custom DIR command that automatically sorts the directory of a diskette 
or the contents of a file by name, date, or whatever you choose. 

Redirection 

Before you can fully appreciate what the filters or batch files offer, 
you need to understand the concepts of standard output, standard input, 
and redirection. 

Standard Input and Output 

PC-DOS implements a structure in its input/output routines that 
allows a command to receive its input from a source other than the 
keyboard. It also allows a command to direct its output to a device other 

than the display screen. The keyboard and screen are called the “standard” 

devices; the keyboard is the “standard input device” and screen display is 

the “standard output device.” 
But it is possible to substitute other devices for these standard ones. 

For example, a disk file (with a full pathname) can be substituted for the 

standard output device. Or a file can be specified as the input device 

instead of the keyboard. All PC-DOS commands output to, or input 

from, the standard device regardless of what it is. The point is that to a 

PC-DOS Version 2 command, a disk file can look like the keyboard or 

like the screen. The way the input and output of commands is controlled 

is called redirection. 

Redirecting Standard Output: > and >> 

Redirection is the controlling of the input and output directions of 

programs and commands. You can direct the output of a command or 

program away from the screen and into a file with the > (reassign 

output) command. Here is an example of a redirection command using 

DIR: 

A>DIR >DIR. LST 

This redirects DIR’s output to the file DIR.LST 

This does a regular DIR 

The command first creates a disk file called DIR.LST. It reassigns 

that file as the standard output device, so that the information generated 

by DIR goes directly into the file rather than to the screen. When you 
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a) Redirection is like a switch 

Keyboard DOS 

COMMAND 

File——O 

Input Output 

b) Standard input and output devices 

ae) 
Commands Commands Keyboard out 

PC-DOS gla 
Standard Version 2 
input device command 

DIR B: 
>DIR. LST 

SORT 
<LIST. 1 

Contains the 

Figure 8-1. Standard input and output 
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run the command, nothing will happen on the screen; however, the disk 
will whir and click as the data from DIR passes into the file DIR.LST. 
When the DIR operation is completed, the standard output device reverts 
to being the display screen and the A> prompt appears. To see that this 
command has indeed created the file, enter: 

- A>TYPE DIR. LST 

You should get a display of the current directory, neatly tucked away in 
the file now. 

Note you can use pathnames with redirection, so you could have: 

A>DIR \BUSINESS\LOTUS >\BUSINESS\LOTUS\LOTUS. DIR 

which would display the directory in the \BUSINESS\.LOTUS 
subdirectory and put the results in a file called LOTUS.DIR (same 
directory). 

Another output redirection command is the >> which means 
“redirect the output to the specified file and append the new data to the 
end of the old data.” So, for example, the command: 

A>DIR >>DIR. LST 

will cause the current directory listing to be appended to the end of the 

contents of DIR.LST. You might use such a feature when you need to 

update a list. 

Redirecting Standard Input: < 

You can force the standard input to come from a file instead of the 

keyboard. The value of the input redirection feature will become 

apparent after we discuss filters. 

Piping Information 

The piping feature of PC-DOS allows the screen output of one 

program or command to be used as the keyboard input of another 

program or command. PC-DOS creates temporary files to hold the input 

and output data being “piped.” You might see these temporary files in 

the root directory in this form: 

(PIPEX. $$$ 
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where x is an integer distinguishing multiple PIPE files. In essence, 

piping is the automatic chaining of programs with standard input and 

output. The names of programs chained are separated with the vertical 
bar character (|). (See Figure 8-2.) You can view the pipe as a way of 
connecting PC-DOS Version 2 commands so one command's output can 
become the input to another command. 

You can probably think of few PC-DOS Version 2 commands that you 
could pipe together for useful results. For example, would it make sense 

to pipe the output of TYPE into DIR? It would make sense only if the 
contents of the file you are typing is the name of a drive, such as A:. The 
most practical value of pipes is in filters. ‘ 

Filters 

A PC-DOS filter is a program or a command that reads in data from 
the standard input device, modifies the data, and outputs the modified 
data to the standard output device. Thus, the data is “filtered” by the 
program. Note that we specified standard input and output. The filters in 
PC-DOS allow input to come from a program, a command, or a file. And 
they can output to a file. There are three filters in PC-DOS Version 2, 
namely, MORE, SORT, and FIND. Let’s look first at the SORT program. | 

1. The pipe creates a temporary file 
%PIPE1.$$$ to hold output 
from DIR 

COMMAND File created COMMAND (Filter) 
%PIPEL.$$$ 

2. The SORT command receives 
its input from the %PIPE1.$$$ file and 
outputs tothe display = 

Figure 8-2. Pipes 
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The SORT Filter 

SORT is the name of the PC-DOS filter command that sorts its input. 
The SORT filter is a wonderful command. Properly used, it can organize 
information in an ASCII collating sequence; that is, it can alphabetize 
lists of information from A to Z, or from Z to A, or by number. Let’s look 

at an example of SORT. (Since SORT is an external command, you will 
need to ensure that it’s on your diskette before you can use it.) 

Enter into your computer as a text file, the list of names and 
computers shown in the box below. Call the file NAMES and. use the 
command EDLIN NAMES or COPY CON: NAMES to enter it. The 
COPY CON: requires you be a bit more careful since there is no editing 
of a line once it’s in the computer. End the COPY approach with 
(F6 in PC-DOS is Z and indicates the end of the file) and press (4). 

Enders Bernd - IBM 

Morgan Chris IBM 

Waite Mitchell IBM 

Gifford Zelda Atari 

Pardee Michael IBM 

Chapnick Philip Osborne 
Prata Stephen IBM 
Martin Don Apple 
Norton Lawrence Kaypro 
Lafore Robert IBM 
Venit Sharyn IBM 
Burns Diane IBM 

EDLIN allows editing, as we saw in chapter 7. It is important that the 

computer names in the file start in column 25 and contain no tab 

characters. In other words, fill the area between the name of the person 

and the name of the computer with spaces. If you use WordStar, be sure 

to use the non-document mode (N from the opening menu) so you don’t 

have any characters in the file that have the eighth bit on. 

Now, the SORT filter command accepts input from another program, 

command, or file. Unless told otherwise it will output to the screen. 

Thus, SORT will require input redirection since we want to input to it 

from a file. To feed SORT our list of names so that it will sort them to 

the screen in alphabetical order, we would enter: 

A>SORT <NAMES 
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and the list will appear on the screen like this: 

Burns Diane 
Chapnick Philip 
Enders Bernd 
Gifford Zelda 
Lafore Robert 
Martin Don 
Morgan Chris 
Norton Lawrence 

Pardee Michael 
Prata Stephen 
Venit Sharyn 
Waite Mitchell 

IBM 

Osborne 
IBM 

Atari 
IBM 

Apple 
IBM 

Kaypro 

IBM 

IBM 

IBM 

IBM 

You can do a lot with SORT. For example, you can reverse the sort so 
it goes from Z to A with the /R option. 

A>SORT/R <NAMES 

will reverse the order of the list in the screen above. 
A most interesting option of the SORT command is the column offset 

option. This is specified as /+-n, where n is an integer specifying the 
column at which to begin the sort. This means we can sort a list on any 
column. To sort our list by type of computer (column 25), we would enter 
the command: 

A>SORT/+25 <NAMES 

which would produce this list on the screen: 

Martin Don 
Gifford Zelda 
Enders Bernd 
Morgan Chris 
Waite Mitchell 
Pardee Michael 
Prata Stephen 
Lafore Robert 
Venit Sharyn 
Burns Diane 
Norton Lawrence 

Chapnick Philip 
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A>DIR 

Note that the list is sorted alphabetically by computer instead of by name. 
You don’t have to restrict SORT to files. For example, you can use 

piping to hook the output of a command like DIR to the input of SORT, 
and then sort the contents of the directory. For example, try: 

| SORT 

Your diskette will whir and click for some time because the PIPE has 

caused a temporary file to be created to hold the output of DIR and 
another to hold the output of SORT. While the DIR and SORT are 
working, you see nothing on the screen. When the sorted directory finally 

scrolls by (use S to freeze it), you’ll note the PIPE files first in the 

directory. 
You don’t have to restrict the output of SORT to the screen. The 

following will pipe the output of DIR into SORT to sort it, and redirect 

the output of SORT into a file called DIR.LST: 

A>DIR | SORT >DIR. LST 

Try this. Enter: 

© A>TYPE DIR. LST 

It should contain your sorted directory. 

We could also create a new sorted file called SORTNAME from our 

original NAMES text file with: 

A>SORT <NAMES >SORTNAME 

This would be useful for producing sorted lists of names, phone 

numbers, parts, data points, etc. 

The FIND Filter 

If you liked SORT, you’re going to love FIND. FIND is used for 

searching through a file displaying lines that match a certain string you 

type. The FIND filter receives input from a file or command and sends 

its output to the standard output device. You type in FIND, followed by a 

string, separated by quotation marks. The filename you want to search 

follows. FIND will output all lines from the specified file that contain just 

the specified string. In other words, FIND matches your string with 

similar strings contained in the lines of the input. Like SORT, the input 

to FIND can be a file with a pathname, or the output of another 

command. 
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For example, suppose we wanted to display just the IBM users in our 
original list of names and computers. This would do it: 

A>FIND "IBM" NAMES 

Here is the meaning of the FIND parameters: 

A>FIND " A NAMES 
the file to search 

the string to search for 

the FIND command filter 

Every line containing the specified search string will be output to the 
standard output device. 

Suppose we also wanted to now SORT these IBM users by name. We 
could combine FIND and SORT with a pipe like this: 

A>FIND "IBM" NAMES | SORT 

which would produce this list on the screen: 

Burns Diane IBM 
Enders Bernd IBM 
Lafore Robert IBM 
Morgan Chris IBM 
Pardee Michael IBM 
Prata Stephen IBM 
Venit Sharyn IBM 
Waite Mitchell IBM 

We could also redirect the output of FIND into a file and then direct 
the file to the input of the SORT filter by using: 

A>FIND "IBM" NAMES | SORT > OUTFILE 

FIND can also be used with commands, for example: 

A>DIR | FIND "BAS" 

will display all the files in the directory with the extension BAS, as well as 
any filenames with the letters BAS in them, such as BASIC and BASICA. 
(This is similar to using the wildcards, * and ?, described in chapter 3.) 
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The FIND Options 

FIND has several options that increase its power. The /V option 
causes all lines not containing the string to be displayed. Entering the 
command: 

A>FIND/V "IBM" NAMES 

would produce this list on the screen: 

Gifford Zelda Atari 
Chapnick Philip Osborne 
Martin Don Apple 
Norton Lawrence Kaypro 

This feature is useful when you want to exclude certain lines from the 
list. 

You can use SORT with FIND/V like this: 

A >SORT <NAMES | FIND/V "IBM" : 

Another useful option is the /C count parameter. This causes FIND 

to display only a count of the number of matches of the string in each 

file. To just count the number of IBM users in our list, we could enter: 

A>FIND/C "IBM" NAMES 

which would display: 

showing that there are eight matches in the file. 

Similar to the count option is the /N relative line number parameter. 

When included, this will cause the line number of the matched line to be 

displayed. For example: 

_ A>FIND/N "IBM" NAMES 
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will display this list: 

[1]Enders Bernd IBM 
[2]Morgan Chris IBM 
[3]Waite Mitchell IBM 
(5]Pardee Michael IBM 
[7]Prata Stephen IBM 
[16]Lafore Robert IBM 
[11] Venit Sharyn IBM 
[12]Burns Diane IBM 

Look closely and you can see that the numbers in the brackets represent 
the number the line occupied in the original file. In other words, even 
though Robert Lafore is sixth on this display, in the original file he was 
number 10. You might use this option when you need to know where in 
the original file a particular matched line was located. The number may 
then be used by another filter or program. For example, you could SORT 
on these relative line numbers. 

Some caveats about FIND and SORT: You cannot use global 
characters with them; and with FIND, a quotation mark (“) is interpreted 

as a search for an apostrophe (’). 

The MORE Filter 

MORE is a filter that you can use to make it easier to read the 
contents of a file on the screen. The command: 

A>MORE <NAMES 

A>DIR 

154 

displays the contents of the filename NAMES on the screen until the 
screen is full; then it will print the message “ — More — “ and pause. 
Pressing any key displays the next screen of information. This process 
will continue until all input data has been displayed. 

Since our NAMES file is only 11 lines long on a screen that holds 25 
lines, we don’t need to use MORE. However, can you imagine a way to 
use MORE that is more practical? How about this sequence: 

| MORE 

This will cause the output of DIR to be piped into the MORE filter. You 
will have to wait while the pipe builds a file to send to MORE, but when 
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it’s finished you will get the entire directory presented one screen at a 
time, as shown in Figure 8-3. (You can do the same thing using the /P 
option after DIR as explained in chapter 4.) 

FIND a MORE Clever Way to SORT 

We now know about SORT, FIND, and MORE; piping; and 
redirection. Let’s look at some clever ways to hook all these features 
together. How about having a sorted directory displayed one screen at a 
time. Try this: 

A>DIR | SORT | MORE 

An alternate way would be: 

A>DIR | SORT >DIR. SRT 
A>MORE <DIR. SRT 

How would you sort the directory by date? Just find out where the 
date column begins and use the /+n option of SORT like this: 

A>DIR | SORT/+25 | MORE 

Figure 8-3. Using the MORE filter 

\ Press key for more _J 

> \. Press key for more / 

\_ Press key for more } 

Using Advanced Concepts 155 



If you run this, you will find that SORT doesn’t get all the dates sorted 

out correctly. How would you sort the following dates? 

SORT would say that 9-18-82 is bigger than 3-08-83 and would put it 
incorrectly at the end of the list like this: 

1-91- 
3-98-83 
9-18-82 

Sorting DIR by date the way IBM has formatted it is marginally useful. 
You can sort the directory by file size with DIR by entering: 

DIR | SORT/+17 | MORE 

You can also use global filenames and pathnames in DIR to further 
narrow the files you wish to SORT. 

Wouldn’t it be nice if we could eliminate having to type this long 
command string each time we wanted a sorted directory? It’s possible to 
have a set of these custom filters stored under filenames so you can 
simply type DSORT and get what you want. You’re about to discover how 
this is done. 

Batting One Thousand with Batch Commands 

Batch commands are files, created either by you or a manufacturer, 
that have the extension .BAT. When you type the name of a file with an 
extension of .BAT, you will cause the computer to treat it in a special way. 
The computer expects these files to contain PC-DOS commands. These 
commands were entered by a text processor, such as EDLIN, and saved 
on the disk. The set of PC-DOS commands in the file can then control 
the operation of the computer automatically with or without user 
intervention. For example, a file called COPYBAS.BAT could contain the 
PC-DOS command instructions: 

A>COPY A: *. BAS B: 
A>DIR/P B: *. BAS 

Whenever you typed COPYBAS, the command COPY A:*.BAS B: 
would execute and all your BASIC programs on the A: drive would be 

156 DOS Primer for the IBM PC & XT 



copied to the B: drive. When the COPY was done, a directory of the B: 
disk would be presented one screen at a time to you for verification (see 
Figure 8-4). 

Such a simple copy may not be worthy of the creation of a custom 
command for it. However, consider that, to a beginner, COPY A:*.BAS 

B: followed by DIR/P B:*.BAS is a much more bizarre sequence to type 
than COPYBAS. In cases where you may be required to copy many 
different files from a hard disk to floppies, the batch file approach begins 
to become more useful. And programmers designing programs can use 
the .BAT files to control all kinds of ways for their programs to start. 
Many programmers use .BAT programs to install other programs, or to 
start them with the proper output devices. 

What are some PC-DOS commands you might put in a batch file? 
Consider our sorted directory filter we learned about previously. 
Remember it used pipes? The way we could do this is to enter EDLIN 
FILENAME or COPY CON: FILENAME to get our list of PC-DOS 
commands into the file. Let’s build a sorting directory batch file and call 
it DSORT using COPY CON:, which is simple and quick. 

A>COPY CON: DSORT. BAT <— Include the extension BAT 

DIR | SORT | MORE <— Type this; then press(¢4) 

WS — Press (F6 ) or (Ctrl) Z and( 4) to end 

A> 

2) PC-DOS finds the _ 
; Sooo ae BATCHED DPD oe ACN 
Ce COMMANDS 
found i in it 

| 1) User enters . S All BAS files - 

A>COPYBAS - 

COPY A: *. BAS B: | 

: DIR/P B: *.BAS 

‘COPYBAS. BAT | ag? = 

(contains epee) : c 3 len 

Figure 8-4. Our COPY made with a batch file 
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Now check that the file DSORT.BAT is bi the diskette and contains 

the proper contents as follows: 

A>TYPE DSORT. BAT 
DIR | SORT | MORE 
A> 

Now, enter: 

A>DSORT 

Did you get a sorted directory presented one screen at a time? If not, 
check your file again. If the error message “Insufficient disk space” 
occurs, you may have WordStar control characters stored in your batch 
file; that’s unacceptable. Bring the file into EDLIN and save it again to 
remove them. 

You surely can think of other PC-DOS commands to put in a batch 
file, but, before you do that, let’s learn some rules about batch 

commands. We'll also explore some of the more interesting commands 
that are available in batch file programming. 

Batch Commands and Rules 

Batch files can contain most PC-DOS commands as well as seven 
special batch processing control commands: ECHO, FOR, GOTO, IF, 
PAUSE, REM, and SHIFT. We'll explain these soon. First, however, let’s 

learn about one fundamental thing that occurs whenever you have a 
system with an AUTOEXEC.BAT or any other .BAT file in it. Frequently, 
you will reset your computer or turn it on and not want the AUTOEXEC 
file to execute. You must intervene by pressing (Break ), which will 
cause the following message to appear: 

Terminate batch job? [Y/N] ?_ 

If you press Y, the remainder of the commands in the batch file are 
ignored, and the A> prompt appears again. You would type (Ctr ) 

whenever you wished to stop a batch command. oe N, 
the current command finishes and batch processing begins with the next 
command. 

Note too that the last command in a batch file may be another batch 
file, thereby allowing sophisticated linking from one batch file to another. 
A command within a batch file can change the current directory. 
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Batch Files with Replaceable Parameters 

Suppose you have a batch file like the previous one that sorts the 
directory: 

DIR | SORT | MORE <— This is in the file DSORT.BAT 

Now this will present only the sorted directory of the current disk 
drive. What if you want to look at the directory on drive B:? IBM 
provides what are called replaceable parameters to make this possible. 
Replaceable parameters can be thought of as dummy parameters that exist 
in the .BAT file. They are replaced by values supplied by the user when 
the batch file executes. IBM uses the percent symbol (%), followed by a 
digit from 0 to 9, to indicate a dummy parameter. Suppose you have a 
batch file called D that contains this: 

DIR %1 

Now when you type: 

A>D B: 

the computer will give you the directory listing of the B: diskette. Thus, 

the dummy parameter serves as the drive designation for the batch 

command: 

DIR _ 

This argument stands for the drive designator 

PC-DOS Version 2 allows up to 10 dummy parameters to be specified 

in a batch file, labeled %0 through %9. They can stand for the drive 

designator and a filename, or just a filename, or just a drive designator. 

If there is more than one parameter, PC-DOS replaces the user input 

sequentially. For example, if we have: 

DIR %1 
DIR %2 

stored in a batch file called DIRALL.BAT, and we type: 

A>DIRALL A: B: 

we would get a directory listing first of A:, followed by a directory listing 

of B:. If we typed: 

A>DIRALL B: A: 
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the B: directory would appear followed by the A: directory (see Figure 8- 

5). 
The parameter %0 is given special meaning. It is always substituted 

with the name of the batch file itself. So if the batch file MAKEDIR.BAT 

contains: 

MKDIR &1 

TYPE %@. BAT 

and you type: 

A>MAKEDIR MICROPRO 

the batch file will be substituted like this: 

MKDIR MICROPRO 
TYPE MAKEDIR. BAT 

and the screen will display: 

A>MKDIR MICROPRO 

A>TYPE MAKEDIR. BAT 

Batch commands are particularly useful to compiler language users 
(such as compiler BASIC and Pascal) and assembly-language 
programmers. Before programs developed in these languages can be 

BATCHED PC-DOS ACTION 
COMMANDS 

1) User enters 

A>DIRALL A: C: 

x 
Screen 

3) A: and C: are 
put in the 

2) Batch file ee 

executes 

Figure 8-5. Using dummy parameters 
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used, several steps involving the programs EXE2BIN and LINK must be 
performed. A batch file can contain the commands to implement these 
steps so the user can simply type: 

A>GOFORIT MYPROG 

GOFORIT is a batch file containing all the commands to link and set 

up the object file for a Pascal source program called MYPROG.PAS. 

Dummy parameters can be used to include any required files. 

The Batch Subcommands 

Batch subcommands are program statements that can be included in 

the batch file to make it more powerful. Let’s look at these. 

The ECHO Subcommand 

When you run a batch file, each PC-DOS command in it is displayed 

before it executes, just as if you had typed it on the keyboard. (In fact, 

the batch file simply sends the command as a string to the input buffer of 

PC-DOS, so the result is identical.) Furthermore, the PC-DOS A> 

prompt is displayed as each batch command is executed. 

This is a sort of security blanket, providing the user with the comfort 

of knowing what is going on at all times. However, you may not always 

want everything that is happening to be printed on the screen. The 

ECHO allows you to turn the screen display of the batch commands off, 

and back on if desired. ECHO is ON when you first turn on your 

computer. If the batch file contains ECHO OFF, it will stop the display of 

commands on the screen (including, as we shall learn soon, REM 

commands). The form, ECHO message, causes the screen to display 

message, regardless of the current ON or OFF state. Thus, you can display 

specific messages even when ECHO is turned off. For example, consider 

this batch file DSORT-BAT: 

ECHO OFF 
ECHO STANDBY. . . SORTING 
DIR | SORT | MORE 
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This will cause the screen to display as follows: 

A>DSORT 

A>ECHO OFF 
STANDBY. . . SORTING <— Note A> and ECHO are suppressed 

sorted directory 

If ECHO is entered with no parameters, the current state of ECHO 

is displayed. ECHO lets you decide which batch file commands you wish 
the user to see. You may want to use it to print messages along the way. 

The REM Subcommand 

The REM subcommand stands for REMark and is used to put 
comments in the batch file. When execution reaches the REM statement, 

it is displayed on the screen, provided ECHO is on. You can use REM 
statements to record what the various batch commands accomplish, or 
you can use blank REM statements for controlling the spacing in your 
batch file or for messages to the user as the batch file runs. For example: 

REM --WAIT... DIRECTORY BEING SORTED 
DIR | SORT | MORE 

will produce the following output on the screen: 

A>REM --WAIT...DIRECTORY BEING SORTED 

A>DIR | SORT | MORE 

Note that you see the A> and the REM statement displayed on the 
screen. This is the nature of batch commands; you get to see the entire 
command as it is passed to PC-DOS. 

The PAUSE Subcommand 

The PAUSE subcommand is used to let the batch command stream 
stop at a certain point in execution so that the user may do something, 
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such as change diskettes, before processing continues. The form is 
PAUSE [remark] where remark is an optional message that will be 

displayed when PAUSE is executed. For example, if your batch file 
contains: 

PAUSE CHANGE THE DISKETTE IN DRIVE B: 

when executed the computer will display: 

A>PAUSE CHANGE THE DISKETTE IN DRIVE B: 

Strike any key when ready... 

Processing of the batch file will cease until a key is pressed. PAUSE is 

useful for any operation where you want time to do something. For 

example, you could design a 25-line message in the batch file made up of 

REM statements and use PAUSE to stop when the screen was filled so it 

could be read. Or a device could be turned off or on, etc. 

Figure 8-6 is an example using PAUSE and REM statements that a 

manufacturer would use to install your system files on their commercially 

distributed diskette so it would boot properly. We assume the batch file is 

on the commercial diskette in drive B:. 

Ise 

Make sure that: 

(1) PC-DOS 1.1 or PC-DOS 2.9 disk is in disk drive A:. 

(2) The X-Y-Z disk is in drive B:. 

If this is not so, terminate this batch job: 

-= Hold CTRL and press “C.“ Then press *Y." 
SE Re IE IE IE eA Se 

Ho I RY 

COPY COMMAND. COM B: 

Figure 8-6. Remarks in a batch file 
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PAUSE and batch commands are useful for installing drivers. The 
user is asked to identify the type of display and printer being used. Each 
answer results in a certain file being copied to a universal filename that 
the system programs use to run. The batch file selects what driver to 
load into the universal file, based on the user’s response. 

The GOTO Subcommand 

The GOTO has the form GOTO label and is included in the batch 

file to cause the processing to be transferred to the line following the 
label. A label is inserted in a batch file as a colon (:) followed by the label 
name. For example: 

ECHO OFF 
: LOOP 

ECHO TYPE CTRL BREAK TO END THIS BATCH FILE 
GOTO LOOP 

will cause this to appear: 

A>ECHO OFF 
TYPE CTRL BREAK TO END THIS BATCH FILE 
TYPE CTRL BREAK TO END THIS BATCH FILE 

TPP <— The user presses 

Terminate batch job (Y/N)?_ | <—Answer with Y to end 

164 

Note that the actual label :LOOP is never displayed. Thus an unused 
label provides a way to put comments in your program that are not 
displayed (as REM statements are), giving a bit more privacy to your 
commands. 

The IF Subcommand 

The IF subcommand is one of the more complex batch 
subcommands. Its purpose is to allow your batch file to test disk 
operations and decide what to do based on the results of the test. For 
example, suppose you have a batch file that contained, among other 
things, commands to copy certain known files from one diskette to 
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another. You want the user to put a data diskette into drive B: and a 
source program diskette into drive A: and copy some files from the 
source diskette to the target diskette. It’s important to check that the user 
gets the proper diskette into the A: drive. 

If you know the filenames in advance, you can use the IF 

subcommand to test if the diskette contains the desired files. And if it is 

the wrong diskette, you can print a message such as “wrong diskette in 

drive A: — please insert the XYZ diskette,” and abort, or restart 

operations. Other more sophisticated processes are possible as we shall 

see. 
The exact form of the IF subcommand is: 

If condition true, the command is executed 

a If condition false, the next line is executed 

IF condition command 

Any legal PC-DOS or batch command 

The item called command is any legal PC-DOS command. It will get 

executed if the condition is true. 

You must 
include colon 

and resume 

SYS B: executing — 

GOTO LABEL 

ABATICHAILE = 

Figure 8-7. The GOTO command 
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The item called condition is a parameter that can take on values of 

one of two conditions: true or false. The condition parameter may be one 

of the following three: 

EXIST filespec 

string] = =string2 

ERRORLEVEL number (number = 1 or 0) 

Let’s take the EXIST filespec as an example first since it’s the simplest. 

Suppose we have a batch file on disk drive B: containing the commands: 

IF EXIST COMMAND. COM GOTO OK 

REM COMMAND. COM NOT ON DRIVE A: , 

REM PLEASE INSERT CORRECT DISK, AND REPEAT. 

GOTO END 

: OK 

REM COMMAND PROPERLY EXECUTED 

COPY A: COMMAND. COM B: 

: END 

If the file COMMAND.COM actually exists on drive A:, the condition 

EXIST is true and the command GOTO OK is executed. The batch 
processing will continue at the label :OK, where it will copy the file. If, 

however, the file COMMAND.COM did not exist on the drive, the 

condition EXIST would be false and processing would continue on the 
next line where GOTO END will send the batch to :END and abort the 
copy. The next two lines contain the REM statements to be displayed 
followed by a GOTO statement to end the process. 

Note that you can’t use pathnames as the filespec within EXIST. The 
file must exist in the root directory on the specified drive. 

The condition string] = =string2 is used when you want a user to type 
in a certain string to indicate what exactly to perform in the batch 
process. Suppose we use the previous example which copies 
COMMAND.COM to the user’s diskette, but we want to restrict the 
process to those people who have been given a certain password. Let’s 
suppose the password is DUCK. Assume the batch file T.BAT contains: 

ECHO OFF 

IF %1l= =DUCK GOTO OK 

ECHO WRONG PASSWORD ENTERED, OPERATION ABORTED. 

GOTO END 

: OK 

ECHO CORRECT PASSWORD ENTERED 

COPY A: COMMAND. COM B: 

: END 
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If you don’t know the password, here is what happens: 

B>T MARYBELL 

B>ECHO OFF 
WRONG PASSWORD ENTERED, OPERATION ABORTED. 

B> <— Back to the cursor, no copy occurs 

If, however, you know the password, this happens: 

B>T DUCK 

B>ECHO OFF 
CORRECT PASSWORD ENTERED 

1 File(s) copied <— This indicates a copy was made 

You can probably think up several creative uses for the 

string] = =string2 parameter of IF 
The third IF true/false parameter is the ERRORLEVEL number 

parameter. ERRORLEVEL is a flag that is set when certain PC-DOS 
commands are executed. ERRORLEVEL reflects the success of these 

operations. If ERRORLEVEL is set to | after the operation, the process 
was unsuccessful; if it’s set to 0, the operation was a success. The 

statement ERRORLEVEL 1 ECHO MY PROGRAM FAILED tests for 

the unsuccessful operation of the last command, i.e., ERRORLEVEL 

being true. If ERRORLEVEL isa 1, the message MY PROGRAM 

FAILED is displayed. If the process was completed successfully and 

ERRORLEVEL was set to 0, the message is not displayed and the next 

line is executed. The fixed disk commands BACKUP and RESTORE are 

the only two commands that can be interrogated by the IF 

ERRORLEVEL subcommand at this time. Future versions of PC-DOS 

will probably allow more commands to return ERRORLEVEL values. 

The SHIFT Subcommand 

The SHIFT subcommand allows you to use more than 10 replaceable 

parameters in a batch file. Recall there are 10 parameters numbered %0 

through %9. SHIFT allows you to use parameters past the tenth one. It 

does this by shifting the parameters to the left each time it’s invoked. 
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Thus, if you have used the last %9 (tenth) parameter, you could issue a 

SHIFT and the value of the %9 would shift left into the %8 parameter. 
Then a new %9 could be used, thereby giving you one new parameter. 

Of course, the values of the other parameters have all shifted so this 

must be taken into account if they are to be used again. The argument 
for the lowest numbered parameter (%0) is lost after a shift statement is 

executed. In other words, if the string of parameters following the batch 
command contains 1] parameters, then two SHIFT commands would be 

used to move the tenth and eleventh batch parameters into the eighth 
and ninth dummy parameters. 

Let’s illustrate this with an example. Suppose you have the file 
GO.BAT containing: 

ECHO OFF 
ECHO %1 %2 %3 %4 %5 %6 %7T %8 %9 
SHIFT 
ECHO %% %1 %2 %3 %5 %6 %7 %8 %9 
SHIFT 
ECHO %@ %1 %2 %3 %5 %6 %7 %8 %9 
SHIFT 

and you enter the batch command like this: 

AGO) 1 23 420Oet 8-9 10 

There are two more parameters following GO.BAT than are normally 
allowed, parameters 10 and 11. GO.BAT will execute like this: 

As you can see, the values you entered for the parameters shifted to 
the left once each time the SHIFT occurred. The new parameters 10 and 
11, are now stored in the dummy parameters %8 and %9 and are 
available for use. 
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Here is a possible application for the SHIFT command. Suppose you 
had a batch file called GO.BAT that contained the following: 

ECHO OFF 

: BEGIN 

IF NOT EXIST %1 GOTO END 
TYPE %1 

_ SHIFT 

GOTO BEGIN 

: END 

ECHO NO MORE FILES 

The file 1. TXT contains “HI THERE OLD BUDDY” and the file 
2.TXT contains “THIS IS THE SECOND FILE — HOWDO.” The third 
file 3. TXT does not exist. Our batch program will search for the files 
typed after the batch command and as each is found, it will type out the 
contents. If one of the files is not found, it will abort the program and 
end. Suppose you type: 

0) 1. TXT 2.TXT 3. TXT 

This would result in: 

A>ECHO OFF 
HI THERE OLD BUDDY 
THIS IS THE SECOND FILE -. HOWDO 
NO MORE FILES 
A> 

The SHIFT command allowed us to build a loop that used the same 

parameter three times for three different files. The last file 3. TXT did 
not exist and so the program did not try to TYPE it out and instead 
ended. 

The FOR Subcommand 

This is the last subcommand we will learn. The FOR batch 

subcommand works like a FOR/NEXT loop in BASIC; namely, it allows 

you to repeat the same sequence of batch commands a fixed number of 

times. The format of the FOR subcommand is: 

FOR @%variable IN (set) DO command 
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where the %%variable takes on the value of the names in the set, one at a 

time. The set parameter is a sequential list of filenames such as 
PROG1.ASM, PROG2.ASM, etc. And the command is any PC-DOS 

command that is executed for each name in set, as it is taken on by 
% Yovariable. 

You can think of the %%variable as an “index” into the list of names 
found in the set. When FOR is executed, it makes the first value of 

% Yovariable equal to the first name in the set, and then executes the PC- 
DOS command. 

Suppose you have the batch file GO.BAT and it contains the 
following: 

FOR %%Z IN (WG1.TXT WG2.TXT WG3.TXT) DO DIR %%Z 

Here the FOR index variable is called %%Z; the set list contains three 

files, WG1.TXT, WG2.TXT, and WG3.TXT; and the PC-DOS command 

is DIR %%Z. When the batch command is executed, it will give us the 

following results: 

DIR WG1. TXT 
DIR WG2. TXT 
DIR WG3. TXT 

Using wildcards (* and ?) is legal in the FOR subcommand. When 

encountered, the %%variable will be set to each matching filename from 

the diskette. 

The AUTOEXEC.BAT File 

An extension of the batch facility is the automatically executing file. 
Any file with the name AUTOEXEC.BAT is treated specially by the 
computer. When you first turn on your computer, or when you press 

(Del ), PC-DOS searches for the filename AUTOEXEC.BAT 
before it displays the A> prompt. If AUTOEXEC.BAT is found, it 
executes the PC-DOS commands contained in this file. If it is not found, 
the computer simply enters PC-DOS and displays the familiar A> 
prompt. It will search for AUTOEXEC.BAT in the root directory unless 
you have listed other pathnames to check — with the PATH command. 
(Using the PATH command allows you to store your batch files in 
directories other than the root.) 
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Suppose you had an AUTOEXEC.BAT batch file containing the 
following: 

ECHO OFF 
BASICA B: MENU 

When the computer was first booted, this file would be executed and the 

BASICA interpreter on drive A: would be started with the MENU.BAS 

program on drive B:. The automatically executing batch file is a simple 

way to get a program started — all the user has to do is insert the correct 

diskettes into the proper drives (see Figure 8-8). 

Summary 

This chapter forged deeply into some of the most interesting and 

powerful PC-DOS Version 2 commands. You have learned the inner 

secrets of how PC-DOS commands send their output and receive their 

input. You can now redirect the output or input of your PC-DOS 

commands to places other than normally intended. We have learned how 

to pipe different PC-DOS commands together so one command can talk 

to another. PC-DOS filters were shown and files were sorted and searched 

with these filters. 

Execute DOS 
commands in it 

r 
AUTOEXEC.BAT 
present? 

Present A: prompt 

Figure 8-8. The AUTOEXEC.BAT file in action 
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Finally, we showed how to use the fascinating PC-DOS batch 

commands and subcommand language. We used pipes to combine filters 
and the DIR command. Then we put the results of this in a batch file 
and learned how to make our own custom PC-DOS commands. We 
learned how batch commands can be used to create some amazing tricks, 
such as requiring a password to use a certain command or automatically 
copying specific files. Congratulate yourself and celebrate by drinking a 
fine imported beer or by buying a 64K RAM bank for your Personal 
Computer — it’s been very good to you. 

Review Questions and Answers 

True-or-False Questions 

1. The file \MYBAS\ DONKEY.BAS is a legal output device. 

2. Redirection of standard output means forcing the output of a DOS 
command to go somewhere other than the standard display screen. 

3. The default PC-DOS input device is the game I/O. 

4. The following would redirect the output of the TYPE command 
into the file GOFORIT: 

TYPE >GOFORIT 

5. The command TYPE MITCH.TXT >>NEAT.PER appends the 

contents of the file MITCH.TXT to the file NEAT.PER. 

6. “Pipes” are used by the designers of the computer to enjoy a 
special tobacco found only in Tennessee. 

7. A pipe connects the output of one command to the input of 
another. 

8. The following command is legal: DIR | TYPE 

9. A PC-DOS filter is what is attached to a PC-DOS pipe to make the 
smoke flow more freely. 

10. The three PC-DOS filters — MORE, SORT, and FIND — are 
used on text files only. 

11. Filters are used to make use of PC-DOS easier and more 
powerful by doing things with the output stream of a command. 
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12. The SORT filter is useful for determining the relative morality of 
the people using your PC. 

13. SORT can sort a list in reverse order, from Z to A. 

14. The following command will reverse sort lines in the file LIST 
using the words found in column 10 of each line: 

A>SORT/+16/R <LIST 

15. You cannot sort the output of a command without first redirecting 
that output to a file. 

16. The following command will find and display all lines that contain 
the string “IBM” in all files on the diskette: 

A>FIND “IBM" *. * 

17. There is no way to use FIND to search for all the lines NOT 
containing the specified string. 

18. To count the occurrences of the word “the” in a text file called 

IBMDOS.CH7, you would type: 

FIND/C "the" IBMDOS. CH7 

19. The MORE filter is used to simulate “more” RAM on your 

computer using the floppy diskette. 

20. DIR | MORE and DIR’/P give exactly the same results. 

21. To sort your directory by file size so that the biggest file is first, 

you would use the following commands: 

DIR | SORT/+17/R | MORE 

29. The previous command has no practical use. 

23. Only one batch file can exist at a time. 

24. A replaceable or dummy parameter is used in a batch file to trick 

the computer into thinking that the batch file can’t think for itself: 

25. The parameter %0 is always used to represent the name of the 

batch file. 

96. There cannot be more than 10 parameters on a single command 

line. 

27. There are several subcommands you can put in a batch file that 

will make the file work like a “program” of commands that control your 

computer: a batch file can be thought of as a PC-DOS “robot.” 
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REM 
REM 
REM 
PAUSE 
REM 

FIND 
FIND 
FIND 
FIND 
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28. ECHO makes the IBM speaker monitor the output of every PC- 
DOS command that is typed or executed by the batch file. 

29. A batch file can be used to set up the operation of a 
manufacturer’s software product on a particular configuration of a 
customer’s PC. For example, Lotus 1-2-3 comes with several batch files 
that configure the main program for your particular hardware. You tell it 
the kind of screen device(s) you have by entering MONO, COLOR, or 
BOTH to the PC-DOS. Each of these is a batch file: MONO.BAT, 

COLOR.BAT, and BOTH.BAT. These batch files contain specific COPY 

commands that pick out just the right “drivers” for the display the user 
specifies. 

With that in mind, will the following batch command display a 
message and wait until you have read it: 

HOLD ON TO YOUR HAT PLEASE 
WE ARE ABOUT TO START THE JOURNEY! 

INSERT THE RAM SEGMENT INTO THE INTERRUPT POINTER 

30. The command for looping in Batchland is called TWIRL. 

31. You cannot GOTO a label with batch files. 

32. The IF subcommand in a batch file can be used to tell you if a 
particular file exists on the system before doing an operation on it. 

33. An example in this chapter showed you how to use passwords to 
protect against the wrong person using a batch file command. True or 
false: It is possible to modify the batch file so that the user cannot 
discover the password. 

34. Suppose you wanted to count the number of times the words on a 
certain list occur in a particular file. For example, you are curious about 
how often you use a particular phrase, how many times a certain 
instruction appears in a program, etc. Would the following batch 
program using FIND successfully give you the number of times the 
words in quotation marks appear? 

"the" %1 
Wwe" %] 

Wig W Oy 

"CHAPTER" %1 
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Answers to Questions 

1. True: This will output to the DONKEY.BAS file in the MYBAS 
directory. 

2. True: For example, the output may be redirected to a file. 

3. False: The default input is the keyboard (standard input device). 

4. True: The > means “redirect output to.” 

5. True: The >> means “redirect output to designated file and 
append data to end of file.” 

6. False: Pipes connect the output of a program or command to the 
input of another program or command. 

7. True: See explanation to question 6. 

8. False: Invalid number of parameters. 

9. False: It also doesn’t remove tar or nicotine. 

10. True: Although they may receive input from a program or 
command, they can only filter output to a text file. 

1. True. 

12. False: Not likely. 

13. True: By using SORT/R for sort in reverse order. 

14. True: This means sort from LIST file, column 10, in reverse 

order. 

15. False: For example, DIR | SORT will sort your directory. Note that 

the “<” and “>” characters are not used. 

16. False: You can’t use global characters ? and * with FIND. 

17. False: Use FIND/V to find Void of a given string. 

18. True: This also counts words like “there,” “then,” “other,” etc. Use 

“the”(with spaces) when you want to search for the entire word. 

19. False: MORE indicates that there is more display to follow, one 

screen at a time. 

90. False: MORE stops scrolling when screen is full, /P stops scrolling 

when directory list fills screen. 

21. True: It means sort the directory on column 17 (size) in reverse 

order (biggest first) and display one screen at a time. 

99. False: You may want to see which files are taking up the most 

space on your diskette so that you can delete or copy one to provide more 

space for new files. 
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23. False: The last command in a batch file may be another batch file, 
thus linking two batch files together. 

24. False: If you said true, guess who the dummy is. 

25. False: It indicates a dummy parameter that can be replaced with 
parameters other than the file name, i.e. the disk drive designator. 

26. True: Although these parameters are numbered 0 to 9, there can 
be more. See text. 

27. True: It will do the things you program it to do in your batch file. 

28. False: It “echoes” commands to the screen for display. 

29. True: REM displays a remark and PAUSE stops the batch 
command until the user tells it to go on. 

30. False: The command :LOOP indicates a label in your batch file 
for looping back to repeat a sequence. 

31. False: This is how you can jump ahead or go back to a line in 
your batch file. 

32. True: For example, 

IF EXIST B: SALES. LST GOTO END 

means if the file SALES.LST is in disk drive B: you have completed your 
batch file command procedure. 

33. False. 

34. False: It would also count words like: “then,” “other,” and “well.” It 
would not count words like: “The,” “We,” and “A” (with capitals). 
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7) 
Configuring Your PC-DOS 
with CONFIG.SYS 

Concepts 
Allowing running programs to be interrupted 
Disk buffers 
Specifying the number of disk buffers 
Device drivers 
Installing custom device drivers 
Opening more files consumes memory space 
Using an alternate shell (top-level command processor) 

CONFIG.SYS Statements 
BREAK =switch — Defining how works 

BUFFERS = n — Specifying the number of disk buffers 
DEVICE = d:pathname filename.ext — Using a customized device 

driver 
FILES = n — Specifying the number of open files 
SHELL = d:pathname filename.ext — Specifying an alternative 

command processor 

ip PC-DOS Version 2.0, a special startup facility gives you the 

capability to configure certain aspects of PC-DOS and its operation in 

your computer. As with the automatic startup batch file 

AUTOEXEC.BAT discussed in chapter 8, when PC-DOS is first loaded 

into the system’s internal memory from the disk, it searches for a file 

called CONFIG.SYS. If PC-DOS finds CONFIG.SYS on the boot disk, it 

begins executing the functions contained in the file. If it doesn’t find the 

file, PC-DOS continues as usual using its built-in default parameters. 

You can create or modify the CONFIG.SYS file easily. Use a text 

editor (such as EDLIN, chapter 7) or a word-processing program. Since 
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the contents of CONFIG.SYS are always in text form, the file may be 
edited by this procedure. After creating or modifying CONFIG.SYS, you 
should restart PC-DOS to enable the functions you have specified in the 
configuration file. 

The following is a summary of the functions you can specify in the 
configuration file. Afterwards, we’ll continue with a short description of 
each function, and we’ll show you what you need to know to create your 
first configuration file. All these functions may be controlled from the 
CONFIG.SYS file: 

Setting the BREAK function on or off (BREAK =switch) 

Defining the maximum number of disk buffers for PC-DOS to use 

(BUFFERS =n) 

Assigning files that contain special device drivers 

(DEVICE =d:pathname filename.ext) 

Specifying how many files PC-DOS can have open at any given time 
(FILES =n) 

Setting up an alternate command processor using the SHELL 
function (SHELL =d:pathname filename.ext) 

An example of what a CONFIG.SYS file can contain is shown in the 
following screen display: 

BREAK=ON 
BUFFERS=4 
DEVICE=ANSI. SYS 
FILES=19 
SHELL=A: \COMMAND2. COM 

Now, let’s discuss each function. 

Turning the BREAK Function On and Off 

The BREAK function is actually a command that is defined in PC- 
DOS, although, it should be used only in the CONFIG.SYS file. It can be 
turned on and off. When off, it instructs PC-DOS to check for a 

sequence ((Ctd ) is held while the key is pressed) from the 
keyboard. It can check for only when PC-DOS is 
performing one of the following operations: 

Outputting text to the screen 

178 DOS Primer for the IBM PC & XT 



Receiving data from the keyboard 

Outputting text to the printer 

Receiving or transmitting data on the asynchronous communications 
adapter 

If the BREAK function is off (the default setting), you will be able to 
stop a running program by issuing only when the program 
instructs PC-DOS to perform one of the four functions mentioned. The 
BREAK function is turned off by putting the following statement into the 
CONFIG.SYS file: 

When the BREAK function is on, it instructs PC-DOS to respond to 
ca sequence and stop a running program whether PC-DOS 

is performing any of the four functions mentioned or not. BREAK is 
turned on by putting this statement into CONFIG.SYS: 

BUFFERS Function 

The BUFFERS function is used to specify how many disk buffers PC- 
DOS should allocate in memory when it starts up. This function is 
specified by putting the following statement into the CONFIG.SYS file: 

761 

where n is a number from 1 to 99. The default setting in PC-DOS is 2, 
and this value is in effect until PC-DOS is restarted with another 
CONFIG.SYS file. 

What Is a Disk Buffer Anyway? 

A disk buffer is a block of memory used by PC-DOS to temporarily 
store data that is being read from, or written to a disk (diskette or fixed 
disk drive); it stores data until it is an exact multiple of the size of the 
sector on the disk to which the data corresponds. For example, if a 
program reads a 128-byte record from a file, the first operation of PC- 
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DOS is to place 128 bytes of data into one of the buffers; it locates the 
correct segment of data, moves it into the program’s memory area, and 
then marks the current buffer as being used so that subsequent read and 
write operations from another program will use a different buffer. 

Since an applications program will read and write data in stages, it is 
more efficient (and faster) for PC-DOS to use the buffer as an 

intermediate stage, instead of performing a disk read/write operation for 
each 128-byte segment that the applications program requests. Generally, 
two disk buffers are sufficient since only one program will be in operation 
at any given time. 

Here’s a good example of how multiple buffers come into play. 
Suppose you’re running a program like the WordStar word processor 
and wish to run another program without exiting the first one. We all 
know that PC-DOS can execute only one program at a time, but a 
program like WordStar can freeze the current program in memory 
(which is using one buffer), run a second program to completion (using 
another buffer), and then resume the execution of the first program. The 
data stored in the first buffer will be left intact so that WordStar can 
resume operation where it left off. Generally, the more buffers you have 
defined in memory, the more data you'll be able to store in internal 
memory. 

More Buffers and Less Memory 

Of primary consideration when defining more than two disk buffers 
is the amount of internal memory provided in your system. Each 
additional disk buffer increases the size of PC-DOS in memory by 528 
bytes and reduces the amount of memory available for applications 
programs by this amount. Therefore, adding disk buffers may actually 
cause an applications program to run more slowly because there’s less 
memory in which it can store its data; this in turn causes the program to 
perform more disk read and write operations than usual. You may want 
to experiment a little by setting the number of disk buffers from three to 
five; run programs you use a great deal and see whether the 
performance is better or worse. If your system has a fixed disk, it is 
recommended that it have a minimum of three disk buffers. 

The DEVICE Function 

The DEVICE function permits you to specify a name of a file that 
contains a device driver for a particular peripheral device. A device driver 
is a machine-language program that tells PC-DOS how to handle the 
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read and write operations of a particular device. There is a standard 
device driver for the screen, another for the keyboard, another for the 

printer, and so on. With the DEVICE function, you can specify standard 
device drivers, redefine existing ones, or specify your own custom drivers. 

We won't describe how to create custom drivers since this is a subject 
that is beyond the scope of this book; for more information, refer to your 
IBM Personal Computer Disk Operating System manual. 

The DEVICE function assignment is specified in the CONFIG.SYS 
file by this statement: 

DEVICE=d: pathname filename. ext 

The d: is the disk-drive identifier on which the device driver is 
located. The pathname is the directory path PC-DOS uses to search for 
the file, and filename is the file containing the driver. The .ext is the 
filename extension; if it is SYS, it may be omitted since it will permit PC- 

DOS to load the file automatically. 

Loading Device Drivers 

When PC-DOS is first loaded into memory, it will include some 

standard device drivers. These drivers are: 

The standard screen driver (monochrome or color display) 

The keyboard driver 

The printer parallel interface driver 

The floppy diskette driver (for one or two drives) 

The fixed disk driver 

For these standard drivers, you needn’t use the DEVICE function 

because they are automatically loaded along with PC-DOS. 

However, if you want to use the “Extended Screen and Keyboard 

Control” features described in your IBM Personal Computer Disk Operating 

System manual, you need to specify ANSI.SYS as the device driver file; 

this file is provided on your PC-DOS Version 2.0 distribution 

diskette (but not on earlier versions of DOS). The sequence 

“DEVICE = ANSI.SYS” replaces the standard screen and keyboard device 

driver parameters with the extended functions. 

Installing Your Own Device Drivers 

You can also specify a custom device driver. This, however, is 

something that would be done only by system programmers and 
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application developers, since writing custom device drivers is rather 

involved. If you have a custom device-driver file, then specify it with the 

DEVICE function. You can also specify more than one device driver, by 

including a DEVICE statement (one per line) for each device-driver file 

to be loaded. 

The FILES Function 

The FILES function is used to specify the number of files an 

applications program can have open at any given time. This function is 

put into the CONFIG.SYS in the following statement: 

FILES=n 

where n can range from | to a maximum of 99. The default value for 
this is 8 which normally is more than enough for most applications 
programs. If you often run a program that performs operations on many 
files, such as a data-base manager, you may increase the amount you 
think you’ll need by using this function. 

So then, what’s so special about the FILES function? To begin with, 
when an applications program submits to PC-DOS a request to open, 
read from, write to, and close a file, the applications program needn’t 
establish a special file-control block (FCB). PC-DOS is capable of 
handling all these requests within its own memory area. The applications 
program submits to PC-DOS a simple ASCII string (consisting of the 
disk-drive specifier, the complete directory pathname, and the filename) 
when it opens or creates a file. 

PC-DOS in turn takes care of locating the file and returning a 16-bit 
binary value to the applications program, the memory address of the file. 
This 16-bit binary value is called a handle. When the applications 
program has made requests for several files, it will have a corresponding 
number of handles to use and can in turn instruct PC-DOS which file 
will be accessed next. So, in reality, the number you assign to the FILES 
function actually determines the maximum number of handles PC-DOS is 
permitted to establish. 

If, while running an applications program that operates on several 
files, you get an error message indicating that there are insufficient 
“handles,” you should use the FILES function to increase the number of 
handles. 
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More Files and Less Memory 

When the FILES function is specified in CONFIG.SYS, it increases 
the resident memory portion of PC-DOS by 39 bytes for each additional 

handle (or file) above the default value of 8. As a result, the memory 

available to applications programs will be reduced by this amount. You 

should carefully consider the optimum number of handles in light of the 

amount of system memory that is lost before using the FILES function. 

The SHELL Function 

The SHELL function is used in the CONFIG.SYS file to specify the 

name and location of a top-level command processor that PC-DOS will 

use instead of the standard COMMAND.COM file. The SHELL function 

is put into CONFIG.SYS in the following statement: 

SHELL=d: pathname filename. ext 

where d: is the disk drive on which the file is located, pathname is the 

directory path PC-DOS uses to search for the file, and filename is the file 

containing the alternate command processor. The .ext is the filename 

extension and may be omitted when it is the .COM extension. 

The SHELL function serves an experienced system programmer who 

has created an alternate top-level command processor and wishes to use 

it instead of the standard COMMAND.COM file. 

Summary 

In this chapter, we talked about how to configure certain startup 

parameters that PC-DOS will use when it is first loaded into the system’s 

internal memory. This is accomplished by modifying the text file called 

CONFIG.SYS and specifying within it certain functions or commands 

that PC-DOS will recognize and execute each time it is loaded into 

memory by either a power-up, or the keyboard sequence, 
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Review Questions and Answers 
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True-or-False Questions 

1. When PC-DOS Version 2.0 is first loaded into memory, it 

automatically searches the boot disk drive for two files: 

AUTOEXEC.BAT and CONFIG.SYS. 

9. The CONFIG.SYS file is a text file which is used to contain certain 

parameters for the PC-DOS operating system itself, different from some 
of the standard parameters. 

3. The CONFIG.SYS and AUTOEXEC.BAT files both do the same 
thing as far as PC-DOS is concerned. 

4. Within CONFIG.SYS, you can specify whether the BREAK 

function will be turned off or on. 

5. When the BREAK function is turned off, it means that you 
probably won’t be able to stop a program using the keyboard sequence 

while PC-DOS is performing a screen, keyboard, disk, or 
printer operation. 

6. When the BREAK function is turned on, it means that PC-DOS 

has given you permission to take a coffee break. 

7. The number of disk buffers you specify using the BUFFERS 
function might improve the performance of PC-DOS and applications 
programs in general. 

8. A “buffer” is something that you use for padding around your 
computer so that it won’t get banged. 

9. The DEVICE function allows you to specify one or more special 
device drivers or to redefine standard device drivers. 

10. A “driver” in some ways can be equated to a person driving a 
bus, because it is up to the driver to control where the bus goes. 
Similarly, a driver in computer software is a section of a program which 
determines how PC-DOS will communicate with a particular hardware 
device interface. 

11. Several device drivers can be specified in the CONFIG.SYS file by 
repeating the DEVICE function on a line of its own for each driver. 
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12. The FILES function is used to specify to PC-DOS how many files 

an applications program is allowed to have open at any given time while 

it is running. 

13. When specifying a value with the FILES function, you are also 

determining the maximum number of handles PC-DOS is allowed to 

generate. 

14. In PC-DOS, a “handle” is what you can use to carry a program 

from one location to another. 

Answers to Questions 

1. True: It is this CONFIG.SYS file that makes it possible for you to 

configure your PC-DOS. 

9. True: You may insert your own parameters in the CONFIG.SYS 

file. 

3. False: These files contain different parameters that do different 

things. 

4. True: This is the keyboard function that stops a 

command in progress. 

5. True: See explanation to question 4. 

6. False: Obviously not. 

7. True: Since it is possible to hold one applications program in 

memory while working with another. 

8. False: Buffers hold data in memory. 

9. True: The DEVICE function permits you to specify special drivers 

or redefine standard drivers such as the display screen, keyboard, printer, 

or disk drives. 

10. True: This is a good comparison. 

11. True: This is accomplished by repeating the DEVICE statement 

on a line for each device-driver file to be loaded. 

12. True: For example, FILES = 3 in the CONFIG.SYS file will allow 

three files to be open at one time. 

13. True: The handle is a 16-bit binary value that lets the 

applications program know where each program file is located in 

memory — thus, there is one handle per open file in memory. 

14. False: See explanation to question 13 above. 

Configuring Your PC-DOS with CONFIG.SYS 185 



186 

Appendix — What 
PC-DOS Error 
massages Mean 

J Concens . 
Messages that pertain to Jeicee 
es that pertain to PC- DOS» 

Lecoiah the course of using PC-DOS on a day-to-day basis, you will 
encounter several types of messages displayed on your terminal by PC- 
DOS. Some of these messages represent error conditions caused perhaps 
because you typed in an incorrect or nonexistent command, or because 
PC-DOS encountered a fault on the disk. For the most part, these 

messages are self-explanatory. PC-DOS differs in this respect from some 
earlier operating systems which had very cryptic and uninformative error 
messages. 

In this appendix, we will list in alphabetical order some of the more 

commonly encountered error messages. Each entry contains a short 
explanation of what the message means and what the error condition is. 
Where possible, we'll suggest corrective procedures. 

Not all messages are described here. For this reason, you should refer 
to the IBM PC-DOS manual in the “Messages” section for the definitions 
of other, more obscure, error and warning messages. Although we 
mentioned that PC-DOS’s messages generally have clear meanings, you 
should nevertheless keep in mind the existence of this appendix, so that 
if you get stuck, you can refer to it. 

This appendix is divided into two parts. First, we’ll cover all error 
messages in alphabetical order that pertain to devices. Second, we'll list 



other messages that may or may not apply to a device and which usually 
refer to PC-DOS itself or a PC-DOS command. 

Those messages that begin with a letter are listed first (in alphabetical 
order), followed by those messages that begin with a number or some 
value that varies to reflect the error condition. They are listed in this 
manner so that you may easily refer to them. Next to each message, we 
have identified its source: whether it is generated by PC-DOS itself, and 
by which PC-DOS internal or external command. We have tried to 
explain each message as briefly as possible and have included details 
where necessary. 

Device Error Messages 

Let’s begin with error messages that are displayed when PC-DOS 
encounters a problem with a device connected to the computer. ‘These 
messages have a common format when displayed. Once you understand 
the format, you can determine the meaning of the specific message by 
checking this section. 

There are actually two variations of the format. The first is a “read” 
error pertaining to a device. When a read error occurs, PC-DOS could 

not accurately read the data from the device. The second is a “write” 
error. A write error reflects difficulty in writing (sending) data to a 

device, or, in the case of a disk, actually storing the data. The two formats 

are: 

type error reading device 
Abort, Retry, Ignore? 

and 

type error writing device 
Abort, Retry, Ignore? 

The type argument of the error message will reflect the nature of the 

error and will vary according to what happened. The device is the actual 

device to which the error message pertains. The device can be a disk 

drive, a printer, the device connected to the asynchronous 

communications port, or any other device you have connected to your 

computer. 

Different Versions of PC-DOS 

Not all device error messages defined here will occur in all versions of 

PC-DOS. For each entry, we have indicated the version of PC-DOS in 
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which it occurs. Generally, in PC-DOS Versions 1.0 and 1.1, device error 
messages apply only to diskette drives. PC-DOS Version 2.0 has the same 
diskette drive-related error messages as the previous versions. In 
addition, it has error messages that pertain to diskette drives or other 
devices installed in the system. 

Recovering from a Device Error Message 

Before we begin defining each type of device error message, let's 
explain what you can do to recover from an error condition. As shown in 
the message format, the message asks “Abort, Retry, Ignore?,” which 
means that you can type something on the keyboard to attempt to resolve 
the problem. 

For almost all types of device error messages, you can use the 
following recovery procedures. We have indicated in the individual 
message entries when there is an exception to these guidelines. When any 
device error message is displayed, PC-DOS waits for you to make one of 
the following responses: 

You may enter R for Retry. This will cause PC-DOS to instruct the 
program in operation to retry the read or write operation. Trying the 
operation again sometimes works because the error may be slight and 
may not recur. 

You may enter A for Abort. This will cause PC-DOS to stop the 
program in operation. This should be your second choice of action 
should the R response fail to complete the operation. 

If you don’t want to abort the operation after a retry, you can enter I 
for Ignore. This will retry the operation but will ignore any errors 
PC-DOS encounters. This response is not recommended because the 
data that is to be read or written is sometimes lost. 

In the following definitions of the device error messages, we identified 
the message only by type, that is, the text that would appear in the type 
field of the message. 

Bad call format 

Source: PC-DOS 

PC-Version: 2.0 

This means that the driver for specified device was passed an incorrect 
length request header. If this occurs, consult the dealer from whom the 
device driver was purchased. Refer to the device error message type Disk 
for more information. 
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Bad command 

Source: PC-DOS 

PC-Version: 2.0 

This means that the device driver for device has issued an invalid 

command to device. 

Bad unit 

Source: PC-DOS 

PC-Version: 2.0 

This means that the device driver for device has been passed an invalid 

sub-unit number. If this occurs, consult the dealer from whom the device 

driver was purchased. 

Data 

Source: PC-DOS 

PC-Version: 1.0, 1.1, 2.0 

This message is displayed by PC-DOS when it has detected an error 

while trying to read or write some data on a disk (all versions of PC- 

DOS) or some other device (PC-DOS 2.0 only). 

Disk 

Source: PC-DOS 

PC-Version: 1.0, 1.1, 2.0 

This message is displayed by PC-DOS when a disk read or write error 

has occurred, after the operation was repeated three times. ‘Two of the 

most common causes of this error are that: 

(1) you have inserted a double-sided diskette in a single-sided diskette 

drive; or 

(2), when using the DEBUG command, the second line of the 

message does not appear, meaning that you should press the 

key to redisplay the DEBUG Load or Write subcommand and then 

press the key. 

If, however, neither condition exists, it probably means that the diskette is 

faulty (bad format, faulty track or sector, etc.). 
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Caution 

When this message appears, do not change diskettes until 
you have used one of the corrective procedures (standard, or 

the ones discussed above). You may lose data. The loss may 
be inevitable but it’s worth trying the corrective procedures 
first. 

File allocation table bad, drive d 

Source: PC-DOS 

PC-Version: 1.0, 1.1, 2.0 

This message is a little different from the other device error messages in 
that it always refers to a specific disk drive. It means that an error in the 
file allocation table has been detected by PC-DOS, on disk drive d. You 

may respond to this message by following the standard procedures for 
device error messages. If the error occurs repeatedly, the disk is probably 
faulty and should be reformatted. 

Non-DOS disk 

Source: PC-DOS 

PC-Version: 2.0 

This means that the file-allocation table on the diskette in the specified 

drive (device) contains invalid data and needs to be reformatted. 

No paper 

Source: PC-DOS 

PC-Version: 2.0 

This means that the indicated printer (device) is out of paper or is not 

turned on. Replace the paper, or turn the printer on, and then press R 
for retry. 

Not ready 

Source: PC-DOS 

PC-Version: 1.0, 1.1, 2.0 

This means that for some reason the device was not ready when the 
operation you specified was issued. This could mean that power is not 
applied to the device, or that, in the case of a disk drive, no diskette was 
in the drive. 
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Read fault 

Source: PC-DOS 

PC-Version: 2.0 

This means that the device is not ready and cannot receive or transmit 

data. This can mean that the device is either not powered on, the drive 

does not contain a diskette, or the device is not properly configured for 

operation with PC-DOS. 

Sector not found 

Source: PC-DOS 

PC-Version: 1.0, 1.1, 2.0 

This message always refers to a disk drive. This message can mean that 

an attempt was made to use a double-sided diskette in a single-sided 

diskette drive. Refer to the message Disk error for more information. 

Seek error 

Source: PC-DOS 

PC-Version: 1.0, 1.1, 2.0 

This message always refers to a disk drive. Refer to the message Disk 

error for more information. 

Write fault 

Source: PC-DOS 

PC-Version: 1.0, 1.1, 2.0 

This message always refers to a disk drive. Refer to the message Disk 

error for more information. 

Write protect 

Source: PC-DOS 
PC-Version: 1.0, 1.1, 2.0 

This message always refers to diskette drives and means that PC-DOS 

tried to write data to the diskette but couldn’t because it was write- 

protected. Either use another non-write-protected diskette or remove this 

one, remove the tab covering the write-enable notch and reinsert the 

diskette in the drive. Refer to the message Disk error for more 

information. 
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Other Error Messages 
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This section covers some common types of error messages, which can 
refer to device faults, but usually pertain to PC-DOS itself or to a PC- 
DOS command. Where appropriate, next to each message, we have 
suggested corrective procedures. If they fail to correct the problem, you 
can look next in your IBM PC-DOS manual in the “Messages” section. 

Aux I/O error 

Source: PC-DOS 

PC-Version: 1.0, 1.1 

This message will be displayed by PC-DOS when an error occurs while 
using the Asynchronous Communications Adapter. The device may be 
connected incorrectly to the computer, it may be turned off, or it may be 

configured incorrectly for PC-DOS. 

Cannot load COMMAND, system halted 

Source: PC-DOS 

PC-Version: 2.0 

This means that while attempting to reload the command processor, PC- 
DOS determined that the area in which it keeps track of the available 
memory has been destroyed, or that the command processor could not 
be found in the path established by the COMSPEC environment 
statement. Restart PC-DOS. 

Cannot start COMMAND, exiting 

Source: PC-DOS 

PC-Version: 2.0 

PC-DOS has attempted to load a second copy of the command processor 
and found that either the FILES = statement in the configuration file 
(CONFIG.SYS) specified too few concurrently open files, or there was 
insufficient RAM memory to contain a new copy of COMMAND.COM. 
Look at the contents of CONFIG.SYS and make the corrections as 
necessary. 

Disk boot failure 

Source: PC-DOS 

PC-Version: 1.0, 1.1, 2.0 

This message means that there was an error while trying to load PC- 
DOS into memory. If you note that subsequent tries at starting the 
system also fail, use a backup PC-DOS diskette. 
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Error loading operating system 

Source: Startup 

PC-Version: 2.0 

This means a disk error occurred during an attempt to load an operating 
system from the fixed disk. If the problem repeats through several 
attempts, you should load PC-DOS from a diskette, and use the SYS 

command to copy PC-DOS to the fixed disk. 

EXEC failure 

Source: Commands 

PC-Version: 2.0 

This means PC-DOS encountered an error while reading a command 
from the disk, or the FILES= statement in the configuration file 

(CONFIG.SYS) specified too few concurrently open files. Edit the 
CONFIG.SYS file, increase value associated with FILES =, close the file, 

and restart PC-DOS. 

Incorrect DOS version 

Source: Commands 

PC-Version: 2.0 

This will display if you attempt to run a PC-DOS command that requires 

a different version of PC-DOS. This message should not occur unless you 

load PC-DOS Version 2.0, and then try to run PC-DOS commands that 

only pertain to PC-DOS Version 1.0 or 1.1. 

Intermediate file error during pipe 

Source: PC-DOS 

PC-Version: 2.0 

This is displayed when PC-DOS'’s piping function is used to create one or 

both of its intermediate files and the default drive’s root directory is full. 

It may also be returned when PC-DOS is unable to locate the piping files 

or when the disk contains insufficient free space to hold the data being 

piped. You should delete some of the files from the root or the current 

directory to make space and then reissue the command that failed. If the 

command still fails, you have probably deleted one or both of the piping 

files. The program should be corrected and then the command reissued. 
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Invalid COMMAND.COM in drive d 

Source: PC-DOS 

PC-Version: 1.0, 1.1, 2.0 

This message means that while PC-DOS was trying to reload the 
command processor, it found that the copy of COMMAND.COM on the 
diskette was a different version. This could occur, for example, if you had 

loaded one version of PC-DOS, and then used a COMMAND.COM file 

from a different version of PC-DOS. In response to this message, insert 
the correct diskette and press any key to continue. 

Invalid directory 

Source: PC-DOS and commands 

PC-Version: 2.0 

This means that one of the directories in the pathname you have 
specified does not exist. Re-enter the command and specify the correct 
directory or directories in the path. 

Invalid partition table 

Source: Startup 
PC-Version: 2.0 

This message is displayed while attempting to start PC-DOS from the 
fixed disk when the startup procedures detect invalid data in the disk’s 
partition section. To correct this, start PC-DOS from a diskette, and use 
the FDISK command to examine and correct the fixed disk’s partition 
data. 

Label not found 

Source: Batch 

PC-Version: 2.0 

This message is displayed when the batch GOTO command names a 
label which does not exist in the batch file. Open the batch file with a text 
editor (EDLIN or other), search for all GOTO commands, and make 
sure that the label in each GOTO statement has a corresponding label to 
which it can branch. 

Memory allocation error 

Cannot load COMMAND, system halted 

Source: PC-DOS 

PC-Version: 2.0 

This is displayed when a running program destroys the area where PC- 
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DOS keeps track of available memory. PC-DOS should be restarted. If 
the same program you wanted to run happens to create the problem 
again, it probably has an error, and so it shouldn’t be used. If the 
program in question is one which you have created, then debug it. If the 
problem occurs with all programs, you should restart the system with 
another copy of PC-DOS. 

No free file handles 

Cannot start COMMAND, exiting 

Source: PC-DOS 

PC-Version: 2.0 

This means that PC-DOS tried to load a second copy of the command 

processor and failed because there are too many files open. ‘To prevent 

this from occurring again, increase the value of the FILES= statement 

in the configuration file (CONFIG.SYS) and restart PC-DOS. 

Out of environment space 

Source: PC-DOS 
PC-Version: 2.0 

This means that PC-DOS tried to accept the SET command sequence 

just specified and was unable to expand the area in which the 

environment information is kept. This can occur when you use the SET 

command to add to the environment after loading a program which 

makes itself resident (such as PRINT, MODE, or GRAPHICS). Restart 

PC-DOS, and then use the SET command before any other program is 

run. 

Sector size too long in file filename 

Source: Startup 
PC-Version: 2.0 

This message is displayed upon system startup when the device driver 

named in filename specifies a device sector size larger than the devices 

previously defined to PC-DOS. 

Syntax error 

Source: PC-DOS 

PC-Version: 2.0 

This message is displayed by PC-DOS whenever a command is entered 

incorrectly. Make sure you use the correct format when entering the 

command. 
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Index 
AUTOEXEC.BAT file, 158, 170-71 

BASIC, 10 
Backup copy, 3, 23, 60 

Batch commands, 156-70 
rules, 158 

Batch subcommands, 161-70 

Booting, 31-32 
Byte, 20, 38 

CD. See CHDIR 

CHDIR, 104 
CHKDSK, 74 
COLOR.COM, 18 
COMMAND.COM, 67 
CONFIG.SYS, 177-83 
CONFIG.SYS functions, 177-83 

BREAK, 178 
BUFFERS, 179 
DEVICE, 180-82 
FILES, 182 
SHELL, 183 

COPY, 8, 62 
CP/M-86, 5 
Characters, global, 44 
Clock Calendar, 22 

Clock-calendar board, 33 

Command, 36 

BACKUP, 87-90 
BREAK, 178 
CD. See CHDIR 

CHDIR, 104 
CHKDSK, 74 
CLS, 37 
COPY, 8, 62 
DATE, 36 
DEL, 72 
DIR, 8, 42, 68 
DISKCOPY, 59 
EDLIN, 10, 124-42 
ERASE, 72 
FDISK, 86-92 
FIND, 151-54 
FORMAT, 8, 23, 56-59 
MD. See MKDIR 
MKDIR, 103 
MODE, 18, 75 
MONO.COM, 18 
MORE, 154-56 
RD. See RMDIR 
RENAME, 71-72 
RESTORE, 90 
RMDIR, 116 
SORT, 149-51 
SYS, 76 
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TIME, 37 

TREE, 114 

TYPE, 9 
VER, 77 
VERIFY, 77, 79 

VOL, 77, 78 

external, 38, 78 

internal, 38 

Copying files, 8 
Current directory, 105 

DATE, 36 
DEL, 72 
DIR, 8, 42, 68 
DISKCOPY, 59 
Date, 33-34 

Default drive, 47 

Directory 
current, 105 

root, 102, 105 

subdirectory, 99 

tree-structured, 99 

Disk drives, 15 

ASB Gey Ds ald 

default, 36 
double-density, 16 

double-sided, 16 

dual-drive, 16 

external, 17 

fixed, 16, 83 
floppy, 16 

single drive, 16, 26 
single sided, 16 

single-drive, 16 
Diskette construction, 23 

Diskette 
source, 60 

target, 60 
Diskettes, 23 

compatibility, 25 
construction, 23 

formatting, 23 

handling, 24 
write-enable notch, 25 

Displays 
RGB (color), 18 
monochrome, 18 
television, 18 

Drive specifications, 40 
Drive specifier, 40 
Drive, default, 40, 47 

EDLIN, 10, 124-42 
backing up files, 134 
creating a file, 125-28 

editing a file, 128 

how to start, 126 

EDLIN commands 
A-Appending lines, 140 
C-Copying lines, 138 
D-Deleting, 133 

E-Ending, 128 

I-Insert, 127, 132 

L-Listing lines, 130 

M-Moving lines, 135 
n-Editing a line, 131 
P-Presenting lines, 134 

Q-Quitting an edit, 139 
R-Replace text, 137 

S-Searching, 136 

T-Transferring lines, 139 

W-Writing lines, 140 

ERASE, 72 

Error message, 75 
Error messages, 187-96 

device, 188 

other types, 193 
recovery from, 189 

FIND, 151-54 

FORMAT, 8, 23, 56-59 

Filename, 65 

Filenames, 37-40 

reserved, 41 

Files, 37-38 
hidden, 75 

Filters, 148 

Fixed disk, 83-93 

BACKUP, 87-90 

RESTORE, 90-91 
compared to floppy, 84 
cylinders, 91 

formatting, 93 
multiple operating systems, 85 
partitioning, 87, 91 
preparing, 87 

size, 84 

Formatting, 57, 61 

double-sided, 57 
fixed disk, 93 
single-sided, 57 
system, 57 
volume, 59 

Function keys, 19 

Global characters, 44 

Hard disk. See Fixed disk 

IBMBIO.COM, 67, 77 
IBMDOS.COM, 67, 77 



Initializing Diskettes, 8 

Keyboard, 19, 48-50 

Keys 
Ctrl, 49 

function, 50 

special, 49 

standard, 48 

MD. See MKDIR 
MKDIR, 103 
MODE, 18, 75 
MONO.COM, 18 
MORE, 154-56 
Memory, 20 
Modem, 22 

Monitors, 18 
Multiple levels, 9 

Names 

device, 41 
reserved device, 41 

Numeric keypad, 19 

Operating system, 67 

PC-DOS 
error messages, 187-96 
fundamental functions of, 7 

need for, 2 
versions of, 5-7, 77 

volume, 78 
Pascal, 5 

Pathname, 99, 103, 107-13 

constructing, 108 
details, 115 
effective, 117 

travelling between, 108 

using COPY with, 110 

Piping, 147, 151 
Printers 

Epson FX-80, 21 
IBM 80-CPS Graphics Printer, 21 
IBM 80-CPS Matrix Printer, 21 

Epson MX-80, 21 
Program 

FDISK, 91-92 

RD. See RMDIR 
RENAME, 71-72 
RESTORE, 90 
RMDIR, 116 
Redirection, 146 

Reset the system, 32 

Root, 103 

Root directory, 102, 105 
utilities, 117 

SORT, 149-51 

SYS, 76 
Scroll control, 69 

Sectors, 6 

Standard input, 146 
Standard output, 146 
Subcommands, 161-70 
ECHO, 161 
FOR, 169 
GOTO, 164 
IF, 164 
PAUSE, 162 
REM, 162 
SHIFT, 167 

Subdirectories, 99, 103-7 

removing, 116 

System program, 77 
System unit, 15 

TIME, 37 
TREE, 114 
TYPE;.93 70 
Text file, 70 

Time, 33-35 
Tracks, 6 
Tree-structured directory, 99 

UCSD p-System, 5 

VER, 77 
VERIFY, 77, 79 
VOL, 77, 78 
Volume labels, 59 

Wildcards, 44, 65 
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Other Plume/Waite books on the IBM PC: 

(] BASIC PRIMER for the IBM® PC and XT by Bernd Enders and Bob Petersen. 
An exceptionally easy-to-follow entry into BASIC programming that also serves as 
a comprehensive reference guide fo the advanced user. Includes thorough cover- 
age of all IBM BASIC features: color graphics, sound, disk access, and floating 
point. (254957—$16.95) 

] PASCAL PRIMER for the IBM® PC by Michael Pardee. An authoritative guide to 
this important structured language. Using sound and graphics examples, this book 
takes the reader from simple concepts to advanced topics such as files, linked lists, 
compilands, pointers, and the heap. (254965—$17.95) 

(] ASSEMBLY LANGUAGE PRIMER for the IBM® PC and XT by Robert Lafore. 
This unusual book teaches assembly language to the beginner. The author's unique 
approach, using DEBUG and DOS functions, gets the reader programming fast 
without the usual confusion and overhead found in most books on this fundamental 
subject. Covers sound, graphics, and disk access. (254973—$21.95) 

[_] BLUEBOOK OF ASSEMBLY ROUTINES for the IBM® PC and XT by Christo- 
pher L. Morgan. A collection of expertly written “cookbook” routines that can be 
plugged in and used in any BASIC, Pascal, or assembly language program. In- 
cluded are graphics, sound, and arithmetic conversions. Get the speed and power 
of assembly language in your program, even if you don’t know the language! 

(254981—$19.95) 

Buy them at your local bookstore or use this convenient 
coupon for ordering. 

NEW AMERICAN LIBRARY 
P.O. Box 999, Bergenfield, New Jersey 07621 

Please send me the PLUME BOOKS | have checked above. | am enclosing $ 

(please add $1.50 to this order to cover postage and handling). Send check or money 

order—no cash or C.O.D.’s. Prices and numbers are subject to change without notice. 

Name 

Address. 

City. State. = Zip Code 

Allow 4-6 weeks for delivery 
This offer subject to withdrawal without notice. 
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