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The machine develops - but not on our lines. The machine proceeds - but not to our goal. We only 
exist as the corpuscles that course through its arteries, and if it could work without us, it would 
let us die.
 —E.M. Forster, The Machine Stops

Since the computer is so fast, it needs a fast boss.
 —Donald Sanders, In Computers Today

It is the capability of  the computer for solving problems and making decisions that represents its 
real novelty and that poses the greatest difficulties in predicting its impact upon society.
 —Herbert A. Simon (Nobel Laureate)

A ship in port is safe, but that is not what ships are for. Sail out to sea and do new things.
 —Admiral Grace Hopper, Computer Pioneer 
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(v)

If you are curious about computers, if you want to know how they work and what they can do for you, and 
if we wonder what a computerized world of the future would be like, this book will help you - whatever 
your education and background.

Today there is an ever-increasing awareness and curiosity about computers among people in all walks 
of life. In today’s information age, knowledge of computer is a must. We feel mildly threatened by this new 
technology that is spreading fast, and have an inner urge to learn something about this new technology. 
Parents want their children to choose computer science as a subject in schools, youngsters enroll in large 
numbers in numerous computer professional classes and adults look for appreciation courses and books 
on computers.

While books on computer fundamentals are plenty in number, there are not many which give broad 
introduction to the computer covering its development, operation, applications and implications. This 
book is meant to fill this gap and is aimed at professionals, students and laymen who want to understand 
computers and network technology. While the presentation is kept simple, the coverage is wide - from 
the origins of computers to the prospects of future. Besides, the book well emphasizes on communication 
and computer networks. Moreover, Internet and Intranet have also been discussed up to a desirable depth.

Whether you are pursuing a career as an actuary, a social worker, an attorney, an accountant, a 
computer specialist, a sales manager, or virtually any other job, this book will prove to be beneficial. For 
most of you, this knowledge will be a fundamental prerequisite to performing your job.

This book is intended to serve for a variety of intermediate and advanced courses in computer science, 
computer application and computer engineering programmes including B.E./B.Tech., B.A/B.Com/B.
Sc. (Pass Course), B.Sc.(Computer Science), B.Sc.(IT), BCA, BCAII, MCA, MCAII, M.Sc.(Computer 
Science), M.Sc.(IT), M.Tech.(CSE/IT), MBA, LLB and so on.

When readers enjoy what they read, they remember it. The text’s friendly style encourages students to 
read and increase their comprehension.

I would like to point out in advance that this book has been written based on the work done by many 
people who have provided information directly or indirectly through their books, publications or lectures. 
However, references have been provided at the end of the book, from where the author has drawn material 
for use. 

I would appreciate it if you, the reader would notify me of any errors or omissions in the book. Also 
if you would like to suggest improvements or to contribute exercises, I would be glad to hear from you. I 
will do my utmost to ensure that they are corrected and serve your purpose most appropriately.

Key Features of the Book:
zz The complete spectrum of computer fundamentals starting from historical evolution of computers 

to its successful usage among common men.
zz Another important dimension of the book includes its opening from general concept of data 

communication to the extent of Internet & Intranet usage.

Preface
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zz The book also attempts to highlight the societal impacts of the computer technology.
zz The language used in the book is lucid, is easy to understand, and facilitates easy grasping of 

concepts.
zz The chapters have been logically arranged in sequence.
zz The book is written in a reader-friendly manner both for the students and the teachers.
zz Most of the contents presented in the book are in the form of bullets, organized sequentially. This 

form of presentation, rather than in a paragraph form, facilitates the reader to view, understand 
and remember the points better.

zz The explanation is supported by diagrams, pictures and images wherever required.
zz Adequate exercises have been given at the end of the every chapter.

Readership
This book attempts to serve for a variety of intermediate and advanced courses in computer science, 
computer applications and computer engineering programmes including B.E./B.Tech., B.A/B.Com/B.
Sc. (Pass Course), B.Sc.(Computer Science), B.Sc.(IT), BCA, BCAII, MCA, MCAII, M.Sc.(Computer 
Science), M.Sc.(IT), M.Tech.(CSE/IT), MBA, LLB and so on.

Contents
Chapter 1: Historical Evolution of Data Processing and Computing
Chapter 2: Computers and Their Classification
Chapter 3: Number Systems and Their Interconversions 
Chapter 4: Computer Codes and Their Types
Chapter 5: Input and Output Devices
Chapter 6: Memory and Mass Storage Devices
Chapter 7: Software and Operating System Concepts
Chapter 8: Programming Languages and Program Development
Chapter 9: Data Communication and Related Concepts
Chapter 10: Computer Networks and Internet
Chapter 11: Computer Applications

(Nasib Singh Gill)

Computer Fundamental.indd   6 28-07-2015   11:54:06



(vii)

Contents

Preface ..................................................................................................................................................... v

Chapter 1: Historical Evolution of Data Processing and Computing ............................................ 1
1.1 Introduction .................................................................................................................... 1
1.2 Information Processing System ..................................................................................... 1
1.3 Data Processing and Information Cycle ........................................................................ 2
1.4 History of Computing .................................................................................................... 4
1.5 Dark Age (5000 B.C. - 1890 A.D.) ................................................................................ 4
 1.5.1 Fingers ............................................................................................................ 4
 1.5.2 Abacus (5000 B.C) ......................................................................................... 5
 1.5.3 Napier’s Bones (1617) .................................................................................... 5
 1.5.4 Oughtred’s Slide Rule (1632) ......................................................................... 5
 1.5.5 Schickard’s Calculator (1623) ........................................................................ 5
 1.5.6 Pascal’s Calculator ......................................................................................... 5
 1.5.7 Leibnitz’s Steppard Reckoner ........................................................................ 6
 1.5.8 Jacquard’s Loom (1801) ................................................................................. 6
 1.5.9 Colmar’s Arithmometer (1820) ...................................................................... 6
 1.5.10 Babbage’s Difference Engine (1823) ............................................................. 6
 1.5.11 Babbage’s Analytical Engine (1833) .............................................................. 7
1.6 Middle Age (1890-1944) ................................................................................................ 7
 1.6.1 Hollerith’s Tabulating Machine ...................................................................... 7
 1.6.2 Atanasoff Berry Computer (ABC) ................................................................. 7
1.7 Modern Age (Since 1944) .............................................................................................. 8
 1.7.1 Mark I (1944) ................................................................................................. 8
1.8 Computer Generations ................................................................................................... 8
 1.8.1 First Generation (1946-1959) ......................................................................... 8
 1.8.2 Second Generation (1959-1965) .................................................................. 11
 1.8.3 Third Generation (1965-1971) ..................................................................... 13
 1.8.4 Fourth Generation (1971-1985).................................................................... 15
 1.8.5 Fifth Generation (Beyond 1985 and Till-Date) ............................................ 17
1.9 Evolution of Computing Systems ................................................................................ 20
Exercises........... ...................................................................................................................... 28

Chapter 2: Computers and Their Classification ............................................................................. 30
2.1 Introduction .................................................................................................................. 30
2.2 Computer  ..................................................................................................................... 30

Computer Fundamental.indd   7 28-07-2015   11:54:07



viii Handbook of Computer Fundamentals

2.3 Characteristics of a Computer  ..................................................................................... 32
2.4 Classification of Computers  ........................................................................................ 33
 2.4.1 Analog Computers ........................................................................................ 34
 2.4.2 Digital Computers ........................................................................................ 34
 2.4.3 Hybrid Computers ........................................................................................ 34
 2.4.4 Difference between Analog and Digital Computers ..................................... 34
2.5 Basic Anatomy of Digital Computer ............................................................................ 35
2.6 Working of Digital Computer ...................................................................................... 38
 2.6.1 Arithmetic and Logic Unit (ALU)................................................................ 38
 2.6.2 Control Unit (CU) ........................................................................................ 38
 2.6.3 Central Processing Unit (CPU)  ................................................................... 39
2.7 Classification of Digital Computers ............................................................................. 40
 2.7.1 Supercomputer.............................................................................................. 41
 2.7.2 Mainframe Computers .................................................................................. 43
 2.7.3 Minicomputers ............................................................................................. 45
 2.7.4 Microcomputer ............................................................................................. 46
2.8 Reasons of Popularity of Microcomputers .................................................................. 50
Exercises........... ...................................................................................................................... 51

Chapter 3: Number Systems and Their Interconversions ............................................................. 54
3.1 Introduction .................................................................................................................. 54
3.2 Basic Features of Digital Systems ............................................................................... 54
3.3 Number Systems .......................................................................................................... 55
 3.3.1 Binary Number System ................................................................................ 55
 3.3.2 Octal Number System .................................................................................. 56
 3.3.3 Decimal Number System.............................................................................. 57
 3.3.4 Hexadecimal Number System ...................................................................... 57
3.4 Interconversion of Number Systems ............................................................................ 59
 3.4.1 Binary to Decimal ........................................................................................ 59
 3.4.2 Decimal to Binary ........................................................................................ 61
 3.4.3 Decimal Fractions to Binary Fractions ......................................................... 63
 3.4.4 Mixed Decimal Numbers to Binary ............................................................. 64
 3.4.5 Decimal Numbers to Octal Numbers ........................................................... 65
 3.4.6 Octal Numbers to Decimal Numbers ........................................................... 67
 3.4.7 Octal to Binary ............................................................................................. 68
 3.4.8 Binary to Octal ............................................................................................. 69
 3.4.9 Decimal Numbers to Hexadecimal Numbers ............................................... 70
 3.4.10 Hexadecimal Numbers to their Decimal Equivalents .................................. 72
 3.4.11 Hexadecimal to Binary ................................................................................. 73
Exercises........... ...................................................................................................................... 74

Computer Fundamental.indd   8 28-07-2015   11:54:07



ixContents

Chapter 4: Computer Codes and Their Types ................................................................................ 76
4.1 Introduction .................................................................................................................. 76
4.2 Codes  ...................................................................................................................... 76
4.3 Weighted Binary Codes ............................................................................................... 77
 4.3.1 NBCD Code ................................................................................................. 77
 4.3.2 8421 Code .................................................................................................... 78
 4.3.3 2421 Code .................................................................................................... 78
4.4 Non-Weighted Binary Codes ....................................................................................... 79
 4.4.1 Excess-3 Code .............................................................................................. 79
 4.4.2 Gray Code..................................................................................................... 79
4.5 Alphanumeric Codes  ................................................................................................... 84
 4.5.1 ASCII ........................................................................................................... 85
 4.5.2 EBCDIC ....................................................................................................... 85
 4.5.3 Hollerith Code .............................................................................................. 87
 4.5.4 ISCII  ............................................................................................................ 87
 4.5.5 Unicode ........................................................................................................ 88
4.6 Error Detecting Codes .................................................................................................. 89
 4.6.1 Parity Bit Coding Technique ........................................................................ 89
 4.6.2 Check Sums Technique ................................................................................ 90
4.7 Error Correcting Codes ................................................................................................ 90
Exercises........... ...................................................................................................................... 92

Chapter 5: Input and Output Devices ............................................................................................. 95
5.1 Introduction .................................................................................................................. 95
5.2 Input Concepts ............................................................................................................. 95
5.3 Input Devices ............................................................................................................... 95
 5.3.1 Punched Cards and Card Readers ................................................................ 97
 5.3.2 Keyboards ..................................................................................................... 98
 5.3.3 Mouse ......................................................................................................... 100
 5.3.4 Joysticks ..................................................................................................... 102
 5.3.5 Trackballs ................................................................................................... 102
 5.3.6 Touch Screens ............................................................................................. 103
 5.3.7 Light Pens ................................................................................................... 103
 5.3.8 Touch Pad ................................................................................................... 104
 5.3.9 Digitizer ...................................................................................................... 104
 5.3.10 Voice Recognition ...................................................................................... 104
 5.3.11 Key to Magnetic Media .............................................................................. 106
 5.3.12 Financial Transaction Terminals................................................................. 107
 5.3.13 Machine Vision Systems ............................................................................ 107

Computer Fundamental.indd   9 28-07-2015   11:54:07



x Handbook of Computer Fundamentals

 5.3.14 Source Data Input ....................................................................................... 108
 5.3.15 Magnetic-Ink Character Recognition (MICR) ........................................... 108
 5.3.16 Magnetic Strips .......................................................................................... 108
 5.3.17 Optical Recognition .................................................................................... 109
 5.3.18 Scanners...................................................................................................... 109
 5.3.19 Terminals .....................................................................................................111
 5.3.20 Voice/Speech Recognition System ............................................................. 112
 5.3.21 Speech Recognition .................................................................................... 112
 5.3.22 Point-of-Sale Terminal ............................................................................... 114
5.4 Output Concepts ......................................................................................................... 114
5.5 Hard Copy Devices .................................................................................................... 115
5.6 Soft-Copy Devices ..................................................................................................... 116
5.7 Output Devices ........................................................................................................... 116
5.8 Types of Output Devices ............................................................................................ 116
5.9 Monitors  .................................................................................................................... 117
5.10 Types of Computer Monitors ..................................................................................... 117
 5.10.1 CRT Monitor .............................................................................................. 117
 5.10.2 Flat Panel Displays  .................................................................................... 117
5.11 Classification of Monitors on the Basis of Signals .................................................... 119
 5.11.1 Digital Monitors ......................................................................................... 119
 5.11.2 Analog Computers ...................................................................................... 119
5.12 Features of Monitors .................................................................................................. 119
5.13 Video Standards ......................................................................................................... 121
5.14 Sound Cards and Speakers ......................................................................................... 122
5.15 Printers  .................................................................................................................... 122
5.16 Categories of Printers ................................................................................................. 123
 5.16.1 Character Printers ....................................................................................... 123
 5.16.2 Line Printers ............................................................................................... 125
 5.16.3 Page Printers ............................................................................................... 127
5.17 Plotter  .................................................................................................................... 129
 5.17.1 Drum Plotter ............................................................................................... 130
 5.17.2 Flatbed Plotter ............................................................................................ 130
 5.17.3 The Inkjet Plotter ........................................................................................ 131
 5.17.4 LED Plotter  ............................................................................................... 131
5.18 Projector  .................................................................................................................... 132
 5.18.1 Multimedia Projector .................................................................................. 132
 5.18.2 Handheld Projector ..................................................................................... 132
5.19 Terminals .................................................................................................................... 133
 5.19.1 Smart Terminal or Fat Client ...................................................................... 133

Computer Fundamental.indd   10 28-07-2015   11:54:07



xiContents

 5.19.2 Dumb Terminal or Thin Client ................................................................... 133
5.20 Audio  .................................................................................................................... 133
5.21 Voice Synthesis .......................................................................................................... 134
Exercises........... .................................................................................................................... 134

Chapter 6: Memory and Mass Storage Devices ........................................................................... 137
6.1 Introduction ................................................................................................................ 137
6.2 Characteristics of Memory Systems .......................................................................... 137
6.3 Memory Hierarchy ..................................................................................................... 140
6.4 Desirable Characteristics of Memory Unit ................................................................ 141
6.5 Types of Memory ....................................................................................................... 141
6.6 Core Memory ............................................................................................................. 142
6.7 Semiconductor Memory ............................................................................................. 143
6.8 Types of Semiconductor Memories ........................................................................... 144
 6.8.1 Random Access Memory (RAM) ............................................................... 144
 6.8.2 Read Only Memory (ROM) ....................................................................... 146
 6.8.3 Applications of ROMs ............................................................................... 149
 6.8.4 Non-volatile RAM (NVRAM) ................................................................... 149
 6.8.5 Thin Film Memory ..................................................................................... 149
 6.8.6 Magnetic Bubble Memory.......................................................................... 150
 6.8.7 Holographic Memory ................................................................................. 150
6.9 Magnetic Disks .......................................................................................................... 150
 6.9.1 Disk Organization and Formatting ............................................................. 150
 6.9.2 Sector Method  ........................................................................................... 151
 6.9.3 Cylinder Method  ....................................................................................... 151
 6.9.4 Characteristics of Magnetic Disk Systems ................................................. 151
 6.9.5 Classification of Magnetic Disks ................................................................ 153
6.10 Magnetic Drum .......................................................................................................... 159
6.11 Magnetic Cards and Strips ......................................................................................... 159
6.12 Zip Disk  .................................................................................................................... 159
6.13 Jaz Disk  .................................................................................................................... 160
6.14 Super Disk .................................................................................................................. 160
6.15 Optical Disks .............................................................................................................. 160
6.16 Magnetic Tapes .......................................................................................................... 164
6.17 Magnetic Tape vs Magnetic Disk ............................................................................... 170
6.18 Virtual Memory .......................................................................................................... 171
6.19 High Speed Memory .................................................................................................. 171
6.20 Cache Memory ........................................................................................................... 172
Exercises........... .................................................................................................................... 173

Computer Fundamental.indd   11 28-07-2015   11:54:07



xii Handbook of Computer Fundamentals

Chapter 7: Software and Operating System Concepts ................................................................ 177
7.1 Introduction ................................................................................................................ 177
7.2 Software Types ........................................................................................................... 177
 7.2.1 Programming Software............................................................................... 178
 7.2.2 System Software ......................................................................................... 178
 7.2.3 Application Software .................................................................................. 178
 7.2.4 Other Software Types ................................................................................. 178
 7.2.5 Miscellaneous Software Types ................................................................... 179
7.3 Language Translators ................................................................................................. 180
 7.3.1 Compiler ..................................................................................................... 180
 7.3.2 Interpreter ................................................................................................... 181
 7.3.3 Assemblers ................................................................................................. 182
7.4 System Utility Software ............................................................................................. 182
 7.4.1 Editor .......................................................................................................... 183
 7.4.2 Loader ......................................................................................................... 183
 7.4.3 Monitor ....................................................................................................... 183
 7.4.4 File Manager............................................................................................... 184
 7.4.5 Locator and Linker ..................................................................................... 184
 7.4.6 BIOS ........................................................................................................... 184
7.5 Application Software ................................................................................................. 185
 7.5.1 General-purpose Application Packages ...................................................... 186
 7.5.2 Application-specific Packages .................................................................... 186
 7.5.3 Customised Application Packages.............................................................. 187
7.6 Operating System ....................................................................................................... 187
 7.6.1 Control Programs ....................................................................................... 189
 7.6.2 Processing Programs .................................................................................. 189
 7.6.3 Characteristics of Operating System .......................................................... 190
 7.6.4 Desirable Features of Operating System .................................................... 190
 7.6.5 Booting (or Bootstrapping) ........................................................................ 190
 7.6.6 Family of operating systems....................................................................... 190
7.7 Functions of Operating System .................................................................................. 192
 7.7.1 Main Functions ........................................................................................... 192
 7.7.2 Basic Roles of Operating System ............................................................... 192
 7.7.3 OS as an Extended Machine ....................................................................... 192
 7.7.4 OS as a Resource Manager ......................................................................... 193
7.8 OS Related Common Glossary .................................................................................. 193
7.9 Classification of Operating Systems .......................................................................... 195
 7.9.1 Single-user, single task Operating System ................................................. 195
 7.9.2 Single-user, multi tasking Operating System ............................................. 195

Computer Fundamental.indd   12 28-07-2015   11:54:07



xiiiContents

 7.9.3 Multi-user Operating System ..................................................................... 196
 7.9.4 Multi-access Operating System .................................................................. 196
 7.9.5 Multiprocessing Operating System ............................................................ 196
 7.9.6 Multitasking and Multithreading Operating System .................................. 197
 7.9.7 Real-time Operating Systems (RTOS) ....................................................... 197
 7.9.8 Distributed Operating Systems ................................................................... 198
 7.9.9 Embedded Operating System ..................................................................... 198
7.10 Forms of Data Processing .......................................................................................... 199
 7.10.1 Batch Processing ........................................................................................ 199
 7.10.2 On-line Processing ..................................................................................... 199
 7.10.3 Real-time Processing .................................................................................. 199
 7.10.4 Distributed Data Processing ....................................................................... 199
7.11 Operating System Choices ......................................................................................... 199
 7.11.3 UNIX .......................................................................................................... 203
 7.11.4 LINUX ....................................................................................................... 203
7.12 Mobile Operating Systems ......................................................................................... 203
 7.12.1 Symbian OS ................................................................................................ 203
 7.12.2 Windows Mobile OS  ................................................................................. 203
 7.12.3 Palm OS ...................................................................................................... 204
 7.12.4 Mobile Linux .............................................................................................. 204
 7.12.5 MXI ............................................................................................................ 204
 7.12.6 Android ....................................................................................................... 205
7.13 User Interface ............................................................................................................. 205
 7.13.1 CUI (Command User Interface) ................................................................. 205
 7.13.2 GUI (Graphical User Interface) .................................................................. 205
 7.13.3 Common Features of GUI .......................................................................... 206
 7.13.4  Components of GUI  ................................................................................. 207
 7.13.5  CUI Vs GUI Operating Systems ............................................................... 208
Exercises........... .................................................................................................................... 208

Chapter 8: Programming Languages and Program Development ............................................. 211
8.1 Introduction ................................................................................................................ 211
8.2 History of Programming Languages .......................................................................... 211
 8.2.1 1940s .......................................................................................................... 212
 8.2.2 1950s and 1960s ......................................................................................... 212
 8.2.3 1967-1978 ................................................................................................... 213
 8.2.4 1980s .......................................................................................................... 214
 8.2.5 1990-2000 ................................................................................................... 214
 8.2.6 Current Trends ............................................................................................ 215
8.3 Machine Language ..................................................................................................... 215

Computer Fundamental.indd   13 28-07-2015   11:54:07



xiv Handbook of Computer Fundamentals

8.4 Assembly Language ................................................................................................... 215
8.5 High Level Language (HLL) ..................................................................................... 216
8.6 Generation Of Programming Languages ................................................................... 216
 8.6.1 First-Generation Language: Machine Language ........................................ 217
 8.6.2 Second Generation Language: Assembly Language .................................. 219
 8.6.3 Third Generation Languages (3GLs):High-Level Languages (HLLs)....... 220
 8.6.4 Fourth Generation Languages (4GLs): Very High Level  
  Languages (VHLLs) ................................................................................... 222
 8.6.5 Fifth Generation Languages (5GLs): Natural Languages .......................... 225
8.7 Classification of Programming Languages ................................................................ 225
 8.7.1 Software languages..................................................................................... 225
 8.7.2 Procedure-oriented Programming Languages ............................................ 226
 8.7.3 GUI Based Languages ................................................................................ 228
 8.7.4 Object Oriented Programming Languages ................................................. 230
 8.7.5 Web Languages .......................................................................................... 232
8.8 Problem Solving With Computers ............................................................................. 233
8.8 Concept of Programming ........................................................................................... 234
 8.8.1 Computer Program ..................................................................................... 235
 8.8.2 Characteristics of a Good Program ............................................................ 235
8.9 Programming Paradigms ............................................................................................ 236
 8.9.1 Unstructured Programming ........................................................................ 236
 8.9.2 Structured Programming ............................................................................ 236
 8.9.3 Procedural Programming ............................................................................ 237
 8.9.4 Modular Programming ............................................................................... 238
8.10 System Design Techniques ........................................................................................ 238
 8.10.1 Top Down Design ....................................................................................... 238
 8.10.2 Bottom Up Design ...................................................................................... 239
8.11 Computer Program Life Cycle ................................................................................... 239
 8.11.1 Data Handling and Declaration .................................................................. 240
 8.11.2 Types of Data  ............................................................................................. 240
 8.11.3 Algorithm ................................................................................................... 240
 8.11.4 Step-Form Algorithms ................................................................................ 247
 8.11.5 Flowchart .................................................................................................... 247
 8.11.6 Basic Control Structures ............................................................................. 255
 8.11.7 Nassi-Schneiderman Diagram .................................................................... 256
 8.11.8 IPO Charts  ................................................................................................. 258
 8.11.9 Pseudocode ................................................................................................. 258
 8.11.10 Hierarchy Charts ........................................................................................ 260
 8.11.11 Trace Table ................................................................................................. 261

Computer Fundamental.indd   14 28-07-2015   11:54:07



xvContents

 8.11.12 Decision Table ............................................................................................ 262
 8.11.14 Program Debugging ................................................................................... 265
 8.11.15 Program Documentation............................................................................. 266
8.12 Program Development Process .................................................................................. 268
 8.12.1 Program Definition ..................................................................................... 269
 8.12.2 Program Design .......................................................................................... 269
 8.12.3 Coding ........................................................................................................ 269
 8.12.4 Debugging .................................................................................................. 269
 8.12.5 Program Testing.......................................................................................... 271
 8.12.6 Documentation and Program Maintenance ................................................ 272
Exercises........... .................................................................................................................... 273

Chapter 9: Data Communication and Related Concepts ............................................................ 277
9.1 Introduction ................................................................................................................ 277
9.2 Data Communication ................................................................................................. 277
9.3 Forms of Data Transmission ...................................................................................... 278
9.4 Modem and its Types ................................................................................................. 279
 9.4.1 Acoustic Modem ........................................................................................ 280
 9.4.2 External Direct-connect Modem ................................................................ 280
 9.4.3 Internal Direct-connect Modem ................................................................. 280
9.5 Communication Channels .......................................................................................... 281
 9.5.1 Wire Cable .................................................................................................. 281
 9.5.2 Microwave .................................................................................................. 283
 9.5.3 Fiber Optics ................................................................................................ 284
 9.5.4 Communication Satellites........................................................................... 285
 9.5.5 Laser Beams ............................................................................................... 286
 9.5.6 RADAR ...................................................................................................... 287
9.6 Data Transmission Modes .......................................................................................... 288
9.7 Communication Channel Configurations ................................................................... 288
 9.7.1 Point-to-point Configuration ...................................................................... 288
 9.7.2 Multi-point Configuration .......................................................................... 289
9.8 Channel Sharing ......................................................................................................... 289
 9.8.1 Multiplexing ............................................................................................... 289
 9.8.2 Concentration ............................................................................................. 291
 9.8.3 Controlling ................................................................................................. 292
9.9 Front-End Processors ................................................................................................. 292
9.10 Data Transmission ...................................................................................................... 292
 9.10.1 Channel Bandwidths .................................................................................. 292
 9.10.2 Methods of Data Transmission ................................................................... 293
Exercises........... .................................................................................................................... 294

Computer Fundamental.indd   15 28-07-2015   11:54:07



xvi Handbook of Computer Fundamentals

Chapter 10: Computer Networks and Internet .............................................................................. 297
10.1 Introduction ................................................................................................................ 297
10.2 Computer Network ..................................................................................................... 297
 10.2.1 Need of Computer Network ....................................................................... 297
 10.2.2 Key Issues in a Computer Network ............................................................ 298
10.3 Types of Computer Network ...................................................................................... 299
 10.3.1 Local Area Network (LAN) ....................................................................... 299
 10.3.2 Wireless LAN (WLAN)  ............................................................................ 302
 10.3.3 Wide Area Networks (WAN) ...................................................................... 302
 10.3.4 Metropolitan Area Network (MAN) .......................................................... 305
 10.3.5 Storage Area Network (SAN)..................................................................... 305
 10.3.6 Campus Area Network (CAN) ................................................................... 306
 10.3.7 Personal Area Network (PAN)  .................................................................. 306
 10.3.8 Desk Area Network (DAN)  ....................................................................... 307
10.4 Integrated Services Digital Network (ISDN) ............................................................. 308
10.5 Public Switched Telephone Network (PSTN) ........................................................... 309
10.6 Public Switched Data Network (PSDN) .................................................................... 309
10.7 Value Added Networks .............................................................................................. 310
10.8 Network Topologies ................................................................................................... 310
 10.8.1 Star Topology ............................................................................................. 311
 10.8.2 Ring Topology ............................................................................................ 311
 10.8.3 Bus Topology.............................................................................................. 312
 10.8.4 Mesh Topology ........................................................................................... 312
 10.8.5 Tree Topology ............................................................................................. 313
 10.8.6 Hybrid Topology ........................................................................................ 314
 10.8.7 Fully-Interconnected Network ................................................................... 314
 10.8.9 Collapsed-Star Network ............................................................................. 316
10.9 Network Cabling  ....................................................................................................... 316
 10.9.1 Unshielded Twisted Pair (UTP) Cable ....................................................... 316
 10.9.2 Unshielded Twisted Pair Connector ........................................................... 317
 10.9.3 Shielded Twisted Pair (STP) Cable ............................................................ 317
 10.9.4 Coaxial Cable ............................................................................................. 318
 10.9.5 Coaxial Cable Connectors .......................................................................... 319
 10.9.6 Fiber Optic Cable ....................................................................................... 319
 10.9.7 Wireless Transmission Media ..................................................................... 320
 10.9.8 Other Technologies ..................................................................................... 322
10.10 Network Protocols ..................................................................................................... 323
10.11 Applications of Computer Networks ......................................................................... 325
10.12 Internet  .................................................................................................................... 326
10.13 Evolution of the Internet ............................................................................................ 327
10.14 Applications of the Internet ....................................................................................... 328

Computer Fundamental.indd   16 28-07-2015   11:54:07



xviiContents

10.15 Getting Connected to the Internet  ............................................................................. 330
10.16 Electronic-Mail .......................................................................................................... 332
 10.16.1 E-mail Address ........................................................................................... 332
 10.16.2 E-Mail Attachment ..................................................................................... 332
 10.16.3 How Does E-Mail Work? ........................................................................... 332
 10.16.4 Advantages of E-Mail ................................................................................ 333
 10.16.5 Limitations of E-Mail ................................................................................. 333
 10.16.6 Free E-Mail Account .................................................................................. 333
10.17 Search Engine ............................................................................................................ 334
 10.17.1 Components of Search Engines .................................................................. 335
 10.17.2 Finding Information Using Search Engine ................................................. 336
Exercises........... .................................................................................................................... 338

Chapter 11: Computer Applications   .............................................................................................. 342
11.1 Introduction ................................................................................................................ 342
11.2 Computer in Desktop Publishing ............................................................................... 343
11.3 Computer Aided Design and Manufacturing ............................................................. 345
11.4 Computer in Project Management ............................................................................. 347
11.5 Computer Application in Sports ................................................................................. 348
11.6 Computers for Data Analysis ..................................................................................... 350
11.7 Computer Applications in Military ............................................................................ 351
11.8 Computers in Design and Research Work ................................................................. 352
11.9 Point of Sale Terminals .............................................................................................. 353
11.10 Financial Transaction Terminals ................................................................................ 353
11.11 Computers with Visions ............................................................................................. 355
11.12 Computers in Artificial Intelligence ........................................................................... 357
11.13 Computers in Banking Application ............................................................................ 359
11.14 Computers in Education .............................................................................................. 360
11.15 Computers in Inventory and Quality Control ............................................................ 363
11.16 Computers in Marketing ............................................................................................ 363
11.17 Computers in Medicine and Health Care ................................................................... 364
11.18 Computers in the Arts ................................................................................................ 367
11.19 Computers in Entertainment and Amusement ........................................................... 369
11.20 Robotics  .................................................................................................................... 370
11.21 Industrial Control and Instrumentation ...................................................................... 372
11.22 Computers in Communications .................................................................................. 372
11.23 Real-Time and On-Line Applications ........................................................................ 373
11.24 Applications Unlimited .............................................................................................. 373
Exercises........... .................................................................................................................... 373

Index   .................................................................................................................................................. 377

Computer Fundamental.indd   17 28-07-2015   11:54:07




