b A/
WA ACUE YT A L R A AR S A Iy
......“.q....u.‘.:..__‘_:_..f ares
A Y Y A LA aret " N s ¢
Y AALULUAS N L L AN TR A A i
Ui AR ._....._.....:::.. ...‘.:.t.._... g AL OO At
Sing RS AR R FON R
ry it . .....:...... AL e gy P OO A0 11084 !
........._....... S, .....__........::.n..‘...... eseen R e T T RO DN
ST DO AR I TR FHAANOYS ALY AL AR A A YN A AR
.'. .....-_:::_._, SRR IV T X AN e AANAANG i ...:._af—»_._.‘...s .,..,...-._.:._.. WSOUONSARNTLT T L TP s ST 1L
O AL LI nene N "y Wy LR T T L A AL
A ..,_.m. ARSI LY (LSS AES iy R A YA AR oo AN ..._I:i..;.._:,.,.. S A
XA _..._.......“.......,.._...c,:: NSRRI R LT T A DO T T LA KRR T T T T A . iy
....-...&...-.,.»._,. _...,._:_. ...dn.,.,... _._..x. (L OYIYY e e o ..:._._..:....... .....\..... AT 4 v
Y et o e e : P L Mty Sn e MY e L1l
" R0 AU O RIS AR L TP
~...:.A.. 0 OO NS LS ST .
P } . >
et el it S
T YR ALOOSOOSRIENT T v ' Oy in
YT . R o )
NIRRT A L ARt ‘
' AAOCRRRREAA AL A
LAy froesne AL TYY MLULLARMLE TN AL AT TYY
LN TAL AR AAXBA N VEay ol v
\ .<.ﬂ._..__:_1.‘.,..,..:.._ PRAREIO A ST TITEN i AR LN
U Y T Y A \ A4 ' . A A
i : y OOy Vet e eyt ‘o ot e R
O A T P | COCAR ’ O AT TR O
K Ao ...._....,7....__3. et gy (0 OIS AT RN '
e fhiteesy AR | L | AN AR R Y ‘
W . ..,_..,.1 ] '
IRARTEES by e
hppeppanenrnsre Ry . X LA 00y { ,
LTI LS A A it t S ' Pl e Oy
Jraisielodiiaes A A R TS PO . A.._...,...,.._l..__.._f., e
AN CAve Lo L Ty T PR TR PR Vi v k )
ST LK AR LIRS e ' :
RO X EA R BT 1
e oy
NOCE PP MR ' Lpitrey . __.._.3.,. k )
N LR iy 0 e : ,,__,::.._......;_A.,”.;:::._. AR ,
oY A Y KARNZY Y X L5503 Y ' ALY RS
(O " i ' UL AN ) RN
SAOUINY T.,.—.v.... A AR AU T PR AR A R i N e ST
, PRLERY ' A | T N YT TIY I T T L4 A AR AR IAN Rl 1A TG , [presd
' Ot A L SO Ty ' Ly .......__;.;_,Z A '
A AT ) ) O AN L .
AAY g Pante ! o AR i o LN AR
‘ R0y gyt EEN B IAEL 1] i ; ey Sreayy AT LU
LA DA AA RN e R R T PN Y 3
R T 1 SO LRSS Hitnee SO AR A% My RO IS LYY Y Y ! * A
' N IRRARA K T . i) o \ ¢ T T X AICO0N Yy {110 iy
Pranens WALV PR S ) LA o L LA AR L e AT
e e e R . GO LI (AR IO ' R SN e Moy
.A.._A.......__,_.,A..... o “ SN YA L ST SO0 ' t BOSOEROEIT ROh RN LT X ST "
AN T o'e B L PR R ) RONOCR AR T
. ASOSOUEUCUELLLAA ‘ 3 VAT AR X goizate e AN Y
OO T PRI TR Y ety NG X N 1
RS AR h 1) ' L LL LTSRS
I A AR NAN A N
OO T Y A OGO RANLL
Y ' .; A R \ ¢
PR

I Sy e
i LU YR AR VN Ny Ax ATLA
SO LU A TN e
S Y% AR L L A RS AR O ) AN LTI TR L
AT Y ; AL ROy P ..._:mvm._...,.‘._.
Y ' Wity :_;:_;_......x ,.:::_:2..., Y N
teadi, O N I L P T O BrAsa . P b AR i e’
T e O I A A AR S T
R A R OO OO } OO0 oI ' RALTER R Y
TN ST ’ abih ..__‘:.:, I SR T IR Ll
Snates iy iaaa g, treaariit qrune . i) AR R IR ) LA
QR i AROUOTEN ‘ AN A N SR AR T PSR
ARSI | ,...“.,... 0 ...”..:__::.....,.... AN TIY T | :..........A....,.._....N.____.... . X
; OO A . AT AR A RGO ey
. ...::.._.1. prereeh RO L LT T ARSI RN I_I 2 __,:,
e A v ...\...:,...,, _I.._....... (i .._._::_._.... P .I......‘x.,..H..........__._...._. §ha 1
' A ’ AL N OO L esirgh AT LT Ve ey vy ekl
$ T L fentewh bees,y, " EOOAAA i O LA Y X I . adl
ANONET L1 ] 1 L RCAN :__....._.._.... poet (UL e : OASAR e i AR il
e Y et o = OO PRI ..:...._..._'.,_.. D LR AR gt :___..._...... SOOI UL ITTTIT L ARANA
,..,._.,M:.f UYL LA PO L AL AN ORI OO ' Lo relY A ..I...._.......Z.........:“.. it UL
v et N g e ' SEON AL DAL et oot L L L A A A LT L A Vil
ALY AR AL s
. y MO 142 ! Vit I ¥ 28
AR AN L OO0 ._._:::..I....,....,.. ARAOOCOU
ALY ] TY RN AR OOCCANNY _:_- (P L GOORBISOR FuL e
PRI OO AL b R T A AR AR / N
GOARNAAAALAARANY  EEr TYT TR TN Y ASAANYY) ! Lo,
e R e N P VUOSAOG0SY L " PO T O0E ‘i) —:..__..
N AAAARA DY) I AR OO e IAAARUT LA, el I 9 bira
b it AU T T LR s I AROON oty PUERTLAN "o S
AN R AR YY! O OO T RO Wit O OBNAR W My A . UL TR O 2 AR, !
W f l._.._.:Z.,.........Z.. _, AR b i) At ‘..........:_::...... R e A
AL T P ORI TR ORI (AARL (AT VR AN y ey g
7 . WATT A . T f ' iy then
..;...........:_.::.:._,_..,' :__._........:4::‘: R . s T e PP k! N ST
PR s 1 [ROORAXIN Sy e I LIV )
DOOCO Y A IO R AL P N ATt X J iy
D) LOUOOOREANY A s A A O T PR OOSAA " OF )
AL S RO ORI AREXO0 Y 0y, v,
PN i :__...,..:....:_:.......:....... ) Y ' vl win .»,._......_.. AR
LR yh Y v i
. 0GR j AR AR TN T AOOOE N Y ¥ X
S Pty N e e ' A b
AL LTS AR LTI LA AR \ AP
Rl an AR RU AN

. _ ,..
..:.::::........,....: \
AL AN e LTI

it LA a . .




e e

C for Electronics
and Computer
Engineering Technology

PRENTICE HALL, Englewood Cliffs, New Jersey 07632



Library of Congress Cataloging-in-Publication Data

Holsberg, Peter J.
C for electronics and computer enginecring technelogy / Peter J.
Holsberg.

. cm.

fSBN 0-13-109703-2

1. C (Computer program languagey . Titic.
QA76.73.C15C164 1990
005.13'3-—dc20

Editorial/production supervision and
interior desig:1: Maria McColligan

Cover design: Wanda Lubelska

Manufacturing buyer: Gina Chirco-Brennan

© 1990 by Prentice-Hall, Inc.
A Division of Simon & Schuster
Englewood Cliffs, New lersey (7632

All rights reserved. No part of this book may be
reproduced, in any form or by any means,
without permission in writing from the publisher.

Printed in the United States of America
1098765'43'21

ISBN 0-13-109703-2

Prentice-Hall International (UK) Limited, London
Prentice-Hall of Australia Pty. Limited, Sydney .
Prentice-Hall Canada Tnc., Toronto :
Prentice-Hall Hispanoimericana, S.A., Mexico
Prentice-Hall of India Private Limited, New Delhi
Prentice-Hall of Jepan, Inc., Tokyo

Simon & Schuster Asia Ple. Ltd., Singapore

Editcra Prentice-Hall do Riasil, Ltds. Rio de Janeir:



o Preface

Since their initial appearance in the late 1970s, microprocessors have revolutionized
the field of electronics. Because they are general-purpose logic elements that can
be programmed to do different tasks in different control systems, they have become
the design tool of almost every electronics designer.. For this reason, today’s
electronics engineering technology and computer engineering technology student
studies microprocessor-based systems in detail.

" While the microprocessor integrated-circuit chip has the advantage of being
able to replace many individual, less capable chips, it has caused engineers, tech-
nologists, and technicians to need to know something about programming. Pro-
gramability is the feature of the microprocessor that permits it to perform dlfferently
in different systems.

For ten years or more, engineers, technologists, and technicians wrote control
programs in “‘assembly language,” a microprocessor-specific language that permits
control of the microprocessor hardware. However, as systeras design became more
complex and the number of different kinds of microprocessors grew rapidly, prac-
titioners realized that assembly language programming had become very expensive
on large complex systems. Further, maintenance of the programs for that system
became more difficult if the original programmer-engineers had changed jobs. So
they began to look for so-called “higher-level langi ages” that would give them the
control over the microprocessor that they had with assembly language, but would
allow programming to be easier to do and to maintain than assembly language
programs. They found C.

C s a general-purpose programming language that has modern data structures
and control flow, and also allows programming at the “bit level” so necessary for
microprocessor-based control systems. It was developed in the 1970s and has
become available on computers of every conceivable size in the last five years.
This book is intended to teach you enough to make you familiar. with the so-called
“personal computer,” the art of programming to solve problems, and some of the

ix



fundamental features of the C programming language. When you finish, you will
know enough to be able to solve the kinds of technical problems you face in the
first two years of your professional education. If you would like to become a truly
proficient C programmer, you will need to take a traditional “Programming in C”
course.

I would like to acknowledge the help I received from reviewers, both profes-
sional and amateur alike. I was flattered by their kind remarks and pleased with
the detailed suggestions they made. I would especially like to thank a young
programmer— Lisa Holsberg, my daughter—and my two EE135 classes of the fall
1988 semester. And I would be remiss in not mentioning the encouragement I
received from my sons, Alan Holsberg and Bill Vandegrift, and my wife, Cathy
Ann Vandegrift. ItistoherIdedicate thisbook. Toall, Isay asincere “Thanks!”.

Peter J. Holsberg
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Computers and Programming

1-1 INTRODUCTION AND OBJECTIVES

The purpose of this book is to help you learn enough about computers and pro-
gramming so that you will be able to write simple programs that help you solve
problems as you study electronics engineering technology (EET) or computer en-
gineering technology (CET). The skills you learn will be valuable to ycu in your
career, because most engineers and technologists are involved with computers in
their jobs. One of the things they may be involved in is programming. Many
people who started out with a strong interest in computer hardware and electronics
circuits have become interested in writing programs because of the kinds of chal-
lenges and rewards that are associated with software.

Programs fall generally into two broad categories: systems and applications.
Systems programs include things you have probably not heard of because they are
the programs that make a computer system easier for us to use. They include text
editors, operating systems, input/output schedulers, compilers, interpreters, assem-
blers, and more. Applications programs include most of the programs that you
have heard of or have even used: games, word processors, banking systems, store
credit card systems, income tax programs, inventory programs, and so on, and
what engineers and technologists call control programs. Control programs are
what engineers and technologists write to control systems— from relatively common
things such as microwave ovens, TV sets, and VCRs to exotic items such as au-
tomotive antiskid brakes and aircraft navigation systems.

An Electronic System

As an example of a system that uses a control program, consider the microwave
oven (see Fig. 1-1). The microwave oven contains an electronic circuit that controls
both the temperature of the microwave heating element and the time that the
heating element ison. The heart of the circuit is a microprocessor, a programmable
electronic device. The fact that it is programmable means that the manufacturer

1



Figure SLmicrowave oven.

of the microwave oven can chang: "w'w the oven works simply by changing the
program that this microprocessor (~*'.) runs. There is usually no need to develop
an entirely new electronic circuit board for next year’'s model.

Although we do not know th dctails of the microwave oven program, we
can determine what kinds of things 5t mukes the MPU do. Since the oven has a
keyboard, the prograni must conta:n instructions that tell the MPU how to get
information from that keyboard. The vven also has a small display. so the program
must contain instructions on what ¢ display and how to display it. And the
program must instruct the MPU how (o keep track of the time that has clapsed
since the user pushed the oven’s “‘Start” button. In short, the program tells the
MPU how to control the hardware- - keyboard, display, timer. cooking element.
and so on. Before you can write such a program, you will nced to learn about
MPU-based hardware and the instructions for a particular MPU.

Since so much of the electronics industry uses MPUs. vou need to have some
skills in writing programs to be successful after you are graduated. In this book,
you will learn how to write genera! programs. In later courses, you will learn
about MPU-based hardware devices. and then about writing programs to control
them. In their last MPU course. the students at my college eventually design a
traffic light system for a busy intersection; the system allows for every possible
combination of “‘delayed green,” turning lanes, day/night cycles, and so on. They
use a microprocessor and MPU-based hardware connected to a variety of lights,
switches, and timers, and write the program that controls the system.

We will begin by writing applications programs that will be useful in your
“Circuits I’ course. . Later in your schooling, as you learn more and more about
electronics, you will also learn more and more about controi programming. This
experience will not make you a professional programmer. If you wanted to be a
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professional programmer, you probably would have majored in compuier science,
not enginecring technology. My goal is to provide you with the tools that let you
writc the programs that you will nced to solve problems relating to CET/EET.
The C Language

I have chosen the programming language called C as the programming language
for this book. My reasons were these:

1. Now that a standard has been published by the American National Standards
Institute (ANSI), programs written in C can be used on any computer (i.e.,
they are portable.

2. C has many of the characteristics of a so-called higher-level language (HLL).
These allow a programiner to write working programs without knowing a lot
about computers.

3. C has many of the characteristics of a so-called lower-level language. These
"allow a programmer to use features of the computer hardware as they are
necded. This feature will be important to us when we write control programs.

The particular C we use is published by Borland International and is called
Turbo C, version 2.0. Although any C that conforms to the 1989 ANSI standard
for C may be used, 1 chose Turbo C because I think that you will find the Turbo
C “Integrated Development Environment™ very easy to use. However, there is
nothing in 99 percent of the programs in this book that depends on your using
Turbo C. Turbo C runs on any computer that is compatible with the IBM PC.

Objectives

Upon successful completion -of this chapter, you will be able to:

e State the name of the language we will use to solve problems on a PC in EET
and CET |

{
e Feel confident that you are not going to be forced to become a computer
programmer

¢ State and explain that a PC has a CPU (also called an MPU), volatile main
memory, nonvolatile secondary memory, a keyboard, and a screen

Explain that information consists of programs or data values
Explain that a program is a list of instructions for a computer
State that Turbo C has an editor, a compiler, and a linker built in
Use #include in a program

Use comments (/*. . .*/) in a program

.Use main() in a program

Use puts() in a program

Know what a string is

Know what a newline is

\
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e Know what an escape sequence is
e Use braces in a program

Note: do not be concerned if some of the terms mentioned above are new to
you. They are either part of the C language or technical terms, and will be
explained in the text.

1-2 PROGRAMMING

Programming is the art of getting a computer to do what you want it to do. As
an EET/CET, you will want a computer to do many things for you.

For example, in your first electronics circuits course, you will be required to
solve a number of circuits problems. These will involve writing one or more
equations, supplying values for some of the unknowns, and solving for others.
Analyzing these circuits is the engineering technology aspect; plugging in the num-
bers and cranking out the answer is something that a junior high school student
with a calculator can do. If you can.program the computer to accept your equations
and values, it will do the junior high school work for you. The advantage of having
the computer do the tedious work of multiple calculations is that it can do them
much more accurately and quickly than you can.

There are applications for computers in the EET/CET world that are even
simpler than doing circuit calculations. For example, one of the first things that
you will be asked to learn in your circuits course is a table of engineering prefixes
and corresponding powers of 10 (e.g., “micro” means “10-°").- If you write a
program that will print the entire table, you will have a handy reference when you
need it. .

Figure 1-2 shows a very simple C program. You will see a detailed expla-
nation of this program later in this chapter, but it will be easier to talk about C
programs if you see one before we got too far along. Feel free to guess at what
each line does; you may be surprised at how correct you are!

/* my first C program! */
#include <stdio.h>

main ()
{
puts ("\n\nhello, world!\n");
} Figure 1-2 A simple C program.

1-3 COMPUTERS

Our focus is on the microcomputer or personal computer (PC). You may already
have some experience using PCs, but in writing this book, I have assumed that
you have no experience. I will tell you everything that I believe you need to
know.

4 Computers and Programming Chap. 1



Here is a partial list of some of computers that are considered to be PCs:

1. The IBM PC, PC-XT, PC-AT, models of the PS/2, and so on. ‘

2. Computers that behave just like these IBM computers; these include com-
puters manufactured by Zenith, Epson, Compaq, Tandy, Toshiba, NEC,
AT&T, Hewlett-Packard, AST Research, and others, as well as many “off-
brands” manufactured in the United States and in the Far East. These are
frequently called compatibles or clones, but I will call these PCs, too.

3. The Apple Ile, Macintosh, and other Apple computers.

The Commodore 64 and 128 and the Amiga.

5. The Atari family. '

.

A PC usually has a microprocessor as its CPU (central processing unit—the
“brains” of a computer); memory; a typewriter-like keyboard; a video display
screen; some form of ‘“‘mass storage,” also called ‘“secondary memory” —for ex-
ample, one or more disk drives; and perhaps’a printer. The CPU, memory, and
disk drives are usually inside the case that houses the computer. The keyboard
and screen are usually external to that case. If keyboard and screen are in one
housing, it is called a video display terminal (VDT).

The CPU

The CPU'’s job is to execute a program’s instructions. That is, if an instruction
tells the CPU to take the number found in a specified place in memory (called the
“Jocation’”) and add it to the number found in another specified memory location,
the CPU will examine the first location, copy the number stored there onto an
electronic scratchpad, examine the second location, copy its number, add it to the
first number, and write the result on the electronic scratchpad. The CPU has a
built-in arithmetic-logical unit (ALU) that handles calculations. .

All computers have CPUs. In some machines, the CPU is a microprocessor,
so for those machines, we can refer to the ‘“brains’’ as either the CPU or the MPU.
The microprocessor is a miracle of electronics packaging techniques. It contains
a vast number of simple electronic circuits interconnected to form a complex device,
all on a chip of silicon.

The Memory

Memory is the place in the PC where information is stored. It is like the notebook
you might use in a laboratory; the notebook contains the instructions for doing the
lab experiment and has places for you to write the measurements you took during
the experiment. Computer information.is divided into two categories: data and
program. Data are the pieces of information that are processed by the CPU. For
example, the prefix “‘micro” and the number 10~6 are two pieces of information
that would be part of a table of information for relating engineering prefixes and
powers of 10. Processing these particular pieces of information might require
nothing more than simply sending them to the screen for display. Other data may
need calculations performed. For example, the number of hours you worked last
weekend and the number representing your hourly pay rate can be considered as
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dota Hems. For them. processing would include multiplying ther 1ogcther o
determine your gross pay. A program. as I have said, s @ hist of instructiors for
the CrU tu cxecute.  But it is mere than that. A program is a compieve list of
stiuciiens thai tell the CPU exactly how to perform a given task.  Like the MPU.
a PC’s main memory is ciectronic and miplemented on chips, usually called RAM.
{Note: RAM was at one tume a proper acrenym, but today is simply the name
given to main memory.)

Mass Storage

Mass storage is needed because main memory—thc memory that is in the same
hox as the CPU—is volatile. That is, when we turn off the power to the computer,
cverything that was contained in RAM 1is lost. The next time we turn on the
power, random valucs—calied garbage—-will be written into cvery memory lo-
cation, so any programs or data we had in memory before are lost forever. Because
of the volatility of main memory, we need to have some nonvolatile secondary
memory (i.e.. mass storage) to retain the results of cur hard work. This almost
always is some kind of magnetic disk. As you know from your expericnce with
audiocassette recorders, magnetism is relatively permanent, so when a recorder
magnetizes spots on a disk, they will stay magnetized until they are erased or
remagnetized. Computer disks are relatively inexpensive and hold a ot of infor-
mation, so we can safely store large amounts of data and/or many programs on a
disk. For example, the computer I am using to write this book has drives for two
“floppy™ disks and two “hard” disks. A disk drive and a disk are related like a
cassette deck and a cassette. The disk is the medium on which information is
stored, while the drive is the device that reads and writes the information on the
disk. Just as an LP record revolves past a nearly stationary pickup arm, a disk
revolves past the drive’s read/write heads. On PCs, disk drives are lettered starting
at “A”. Conventionally, “A” and “B” are floppy disk drives, while “C’" is a hard
disk. Your school’s computers may differ.

One of my floppy disk drives can handle a disk that is 5.25 inches in diameter;
such a disk can-hold about 360,000 (360K—“K” means “1024"") “‘characters’ of
information; a character is a letter or digit or punctuation mark. Figure 1-3 shows
a 5.25-inch floppy disk. Just like an audiocassette, the floppy disk uses a very
flexible plastic material (hence the name “floppy disk’’) embedded with magnet-
izable material. This material is the disk itself (sometimes called ‘‘the medium™)
and is permanently housed in a protective jacket, usually heavy black paper. NEVER
attempt to remove the plastic disk from this jacket! The jacket has openings that
give the read/write heads of the drive access to the disk as it rotates inside the
jacket. NEVER touch the disk through any of these openings! Every disk you
buy comes in a paper sleeve. Keep the disk in there when it is not in a drive.
.. The sleeve will protect the medium from fingers, pencils, and so on.

The other disk drive is for a 3.5-inch disk; one of these can hold twice as
much information as a 360K 5.25-inch disk. Figure 1-4 shows a 3.5-inch floppy
disk. Its floppy medium is housed in a hard plastic jacket and has a sliding metal
cover for read/write head access. The disk has no need for a separate sleeve.

In about the same physical space volume as a floppy disk drive, each of my
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Protective enveiope

Write-protect notch
Hole for the disk spindle.
|__ The disk spins around the

spindle when inside the
disk drive.

|__ Index hole to locate
the start position

I— Actual floppy disk
surface that passes
under the disk drive’s
read/write head

Figure 1-3 A 5.25-inch floppy disk. Dologite/Mockler, USING COMPUTERS,
2/e, © 1989, p. 59. Reprinted by permission of Prentice-Hall, Inc., Englewood
Cliffs, N.J.
hard disks can store about 24,000,000 characters! Hard disks and their drives are
usually integral; that is, the media cannot be removed from the drive. This permits
the hard disk drive designer to design a system that not only holds much more
information than a similar-sized floppy disk drive, but it ca also be many, many
times faster in reading and writing. However, this makes the hard drive system

3%

Write-protect hole

3%

Metal cover slides to the side to
permit the réad/write heads of
the drive to access the medium.

Figure 1-4 A 3.5-inch floppy disk.
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more sensiiive to vibration. Don’t bang on a computer or drop your books on
the table.

To ase a 5.25-inch floppy disk (scmetinies calied a “diskette™) | remove it
from its sleeve. place it into tue tloppy disk drive. and close the docr. {The 3.5-
inch disk has no sleeve, and opening and clesing the drive deor is automatic

Then you can either type commands that witl transfer miormution from rain
memory to the disk, or vice versa, or you cait use a program that wilj tiansier
informaticn automaticaliy. When the tan.der is compieted. remove the ‘o
from the drive, put it back into its protective sieeve, and put it somewhere vafe.
That means away from coffee spilis, cigaretie smoke, magnetic ficlds. arithing that
would bend the disk, and so on.

Before a tloppy disk caii be put into se:vice for the first tiac. 105 be
initialized, or “formatted.” Unlike an sudic cousetie or a VOR tane. vov cunnot
just put a diskette into the drive and write iniormation to it—you nust foramal
first. Formatting a diskette divides the sutface into a fixed number of cocsostric
“tracks” (like the rings on a dort board) and then slices each travh iner Thed
unumber of sectors (like the stices of a pizt. Next, the formatting provran: tips oy
- location numbers (and some other information) en each sector; these permi the
" computer to find information written to the dizkette.  When the computer se-us
to tetrieve some information from disk it looks in a table to find out wheio oo
the track number and the sector number) the information is stored. o0 o
commands the drive to move the read/write hzads to that track. and wien e
proper sector passes under the read/write heads, the drive reads the inforniciion
from: that sector. Formatiiug also rengo. s certain informearion fioan the disl., so
for all practical purposes. anvthing you had stored on the aisk wiii ne 1osi. so be
carciul before you format auny tloppy—-insicwd of 1t boing the new one you just
bought, it may be the one that has your lub projects on it!

Originally, floppy disks were 8 inches in diameter.  Advances i the pro-
duction of magnetic media led to the 5.25-inch floppy disketie, and more recently.
to the 3.5-inch floppy microdiskette. Amazing!y, as the floppv has grown physically
smailer. its capacity has risen. For example. the original &inch floppy disk could
hold only 250,000 characters. Table I1-1 shows the evotution of floppy disks. "M
means K77 or 1,048,576.

Hayid disk drives (also called ““fixed disks™) contain “platters’ that can be as
small as 3.5 inches or as large as 14 inches in dwineter.  However. platters are
gerierally not removable from their drives. <o you will probably never see éne.

TABLE 1-1 EVOLUTION CF FLOPPY

DISKS
Diameter
({n4) Number of characters
8 250,000 (250K)
5:25 360,000 (360K)
5.25 1,200,000 (1.2M)
- 35 720,000 (720K
T35 1,440 50C (1.44M)
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