Contents

Preface )
Chapter 1
An Introduction to Computers

S B 1 e T [T 4T o 1
1.2 Information TEChNOIOGY ......cevviiiiiiiiiiiiieiiiieeeeeeeeeeeee et areraaees 2
1.3  Comparison of Computer with Human Being ...........coovvvvviviiiiiiciinnnnee. 2
1.4 Characteristics of COMPULETS ......cooiiiiiiiiiiiiiiiiiieiieeeeeeeeeeeeeeeveveeeaees 3
1.5 Limitations of COMPULEIS........ceviiiiiiiiiiiiiiiieieeeeeeeeeeeeee e 4
1.6 Information Processing and the Electronic Digital Computer .............. 5
1.7 Components of the COMPULETS..........oeviiiiiiiiiiiiiiiieiieeeeeeievveeeeeeeaaees 6
1.8 REQISIEIS .. e 9
1.9  BUS ArChItECIUre .....ooiiiiiiiii e 9
T1.10  INSTrUCHON Set...eeiiiiiiii e 11
1.10.1  Classification of Instruction Set................ccooeei . 11
1.11  Computer APpliCAtioNS ...........eviiiiiiiiiiiiiii s 12
1111 Computer Gaming ...........eeeeveeeeiiiiiiiiiiieee e eesireeeeeee e e 12
1.11.2  Multimedia and Animation ... 16
1113 E-BUSINESS .o 17
1.11.4  Health Care oo, 19

1.11.5 Use of computers in Remote Sensing &
Geographic Information System............cccccvvviiiiiiiiiiiinnnnn, 20
1.11.6  BioinformatiCs......ccooeiieeieeeeeee 23

1.11.7 Meteorology and Climatology.........ccccccceeriiiiiiiiiinieeeinns 25



Contents (viii)
Chapter 2
History of Computer
2.1 Early Methods of Calculation............cccccoovvviiiiiiiiiiiiiee, 27
2 A\ o - Lo 1= S 27
2.21 The Russian ADacCUS ..............euvuiiviiiiniiiiiiiiiiiiiiiaanes 27
2.2.2 The Chinese ADACUS ...........uuuviruriuuiiiiiiiiiiiinieieiienenenennnaennes 28
2.2.3 The Japanese ADacCUS.........cccceevviiiiiiiiiieeeccee e, 28
2.3 Napiers BONES .......oooviiiiiiiiiiiiiiiieieeeeeeee e 29
2.4 Pascal’'s Mechanical Calculating Machine.......................ccccc. 29
2.5 Leibnitz’s Machine ... 29
2.6 Babbage Analytical ENGIiNe.............oeiiiiiiiiiiiiiiieeeee e 30
2.7 Hollerith’s Card Machine ..............ouviiiiieiiiiiee e 30
2.8 The Analytical Engine by Babbage............ccccvvviiiiiiiiiiiciiicii e, 30
2.9 First Electro Mechanical Computer ............ccccccvvieviiiiieeeee 31
2.10 First Electronic Computer: ENIAC ..., 31
211 EDSAC ..ot a e e e e e annes 32
212 EDVAC .ot a e 32
213 UNIVAC .t e e e e e e e e e e e e e e annnes 33
214 IBM B50 ..ot e e e e e e nnes 33
2.15 First Generation of Computer...........cccovvviiiiiiiiieeeee 33
2.16 Second Generation of Computer..............cccccciiiiiiiiiiiiieeeeeee 34
2.17 Third Generation of Computer...........c.cccceviiiiiee 35
2.18 From Vacuum Tube to MiCroproCesSsOor .........ccuuueeiiiiiieeeeiiiiieeeeeeeeeenns 39
2.19 Fourth Generation of Computer............ccooovvviiiiiiieeeeee 39
4 O B | Ter o] o] foTo= ==Y o = NP 40
2.21 Fifth Generation of Computer...........cccccciiiiiiiiiieeeeeeeee, 41
Chapter 3
Classification of Computers
3.1 Analog, Digital and Hybrid Computers ............cccccceiiiiiiiiiiiiies 84
3.2 Classification of Computers Based on Size..............ccccccevviviiniinnnnn. 46

3.2.1  Mainframe COMPULErS..........covviiiiiiiiiiiiiieiieeeeeeeeeeeeeee e, 46



Contents (ix)
3.2.2 Mini Frame ... 47
3.2.3  MiCro COMPULETS .....uuuviiiiiiiiiiiiiiiiiiiie e ennnnes 48
3.2.4  Super COMPULET......coviiiiiieeiieeeeeeeeeee et 51
Chapter 4
The System Concept

4.1 INtrodUCHION ..o e 53
4.2 HAIAWAre .....oooiiiiiiiiiiieieeeeeeeee ettt eeeeneneneees 53
4.3 SOMWAIE ... 54
4.3.1 System Software ...........ccoeeii 54
4.3.2 Application Software...........ccccceeeiiiiiiiii 54
N 1 ] o 10 G D Lo [ 55
441 Keyboard........coueeiiiiiiiii 55
4.4.2 Light Pen .o 57
Q4.3 IMOUSE.. . 57
444  JOYSHCK ..ot 58
445 TrackballS.........iiiiiii e 59
A48 SCANNEIS ... 59
4.4.7 Optical Character Reader (OCR) ......cccooevveiiiiiiiiiiiienen, 60
4.4.8 Optical Mark Readers (OMR).........ccooeeeeeiiiiiiiiiii. 60
4.4.9 Optical Bar Code Readers .........ccooeeeeeiiiiiiiiii 60
4410 Magnetic Ink Character Readers (MICR)...........cccccoevinnnes 60
4411 CCD Camera.....cccuuuiiiiieiiieeeieee e 61
g S =1 T ] £ PP RRRRR 61
4.5 OUIPUE DEVICES ... e 61
4.5.1 Softcopy Versus HardCopy.........ccoovuiiiiieeiiiiiiiiiiiiiieceeen 61
4.5.2 Display Screen or MONitor.........ccoooeeieeiiiiii e, 62
4.5.3 Video Display Unit (VDU) ......ccceeeiiiiiiiiiiiiieee e 63

4,54 Paper Output Devices: Printers, Plotters &
Multifunction DevViCes ...........eeevveeiiiiiiiiiiieee e 67
4.6 Units of Measurement for Storage...........ooocuviiiiiiiiiiiiiiiie e 72
S (o) - Yo [ B LNV [t Y 73

4.7.1 Primary Storage ..o 73



Contents (x)
4.7.2 Secondary Memory or Secondary Storage ....................... 74

T A T ol (o o] o)V B 1< << 75

4.7.4 Hard DisK.....cccuueiiiiieeeeeeceee e 78

4.7.5 CD-ROM. ... 78

4.7.6 Digital Video Disk (DVD) .....ccoveeeiiiiiiiiiiiieeee e 80

4.7.7 MagneticC Tape.....cocuuiiiiiiiiiieeeee e 81

478 PN DriVe. . 81

4.7.9  USB .ot 82

Chapter 5
Fundamentals of Operating System

5.1  Definition and Need of Operating System ........................c 83
5.2 Function of Operating System ..............ccccc e 83
5.3 Useful Terms of Operating System ...........cccoiiiiiiiiiiiiiiiiee 84
5.3.1  Multi-Programming ...........ccceeeeiiiiiiiiiiinee e 84

5.3.2  MUII-ProCesSsiNg......cccuuuiiiiiiieeiiiiiiieeeee e 85

5.3.3 Time Sharing Technique ............cccvviiiiiiiiis 85

534 ReaAl TIME ...uuuiiiiiiiiiiiiiiiiiiiii e 85

5.4 MS-DOS ... e 86
5.5 Types of Operating SYstem ... 86
551 Single User O.S.......ciiiiiiiiiieeeee e 87

552 Multi-User O.S. ... 87

5.5.3 Character User Interface (CUI) ..........ovvvvivvriiniiiiniiiiiinnnnne, 87

5.5.4 Graphical User Interface (GUI).........cccvvvvvviiviiiiiniiiiiiininnne, 87

5.6 BOOtNG PrOCESS ......uiiiiiiiiiiiiiiieie e 87
5.6.1  Warm BoOotiNg........cocuuiiiiiiieee e 87

5.6.2 Cold BOONG.......coiiiiiiiiiiiiie e 88

5.7 Resource Management ...........ccoooiii i 88
5.7.1 Process Management ...........coooviiiiiiiieiieeciiiie e, 88

5.8  DeadlOCK.......ccceiieiiieeeieee e 93
5.8.1 Deadlock Prevention .................eeeeeeiueeiiieiiiiiiiiieees 93

5.8.2 Deadlock AvoidancCe.............coeeeeiieeiieeiiieiiiiiiiieiieeeeeeeeeeeeee 95

5.8.3 Deadlock Detection ................eevuvimiiiiiiiiiiiiiiiiiiiiiiiiiieiiieennes 96

5.8.4 Recovery from DeadlocK...........ccuiiiiiiiiiiiiiiiiiiiis 96



Contents (xi)

5.9 File Management.......cccoooiiiiiiiii e 97
5.9.1 Obijectives for a File Management System........................ 99
5.9.2 Methods of File Allocation ............cccccvvviiiiiiiieee 99
5.10 Memory Management.........ccooeeiiiieiiiiiii e 100
5.10.1 Contiguous AlloCatioN.............evvvviiiiiiiiiiiieiiiieiieeeeveereees 100
5.10.2 Non Contiguous Allocation ............ccccceeeeiiiiiiiiiiiiieeeeees 101
Chapter 6
Microsoft Office
6.1 Microsoft Word ... 102
B.1.1  TOOIDAIS ...t 102
6.1.2 Creating and Opening Documents..........ccccceeeeeiiieiiieennn. 104
6.1.3 Editinga Document............coooriiiiiiiiii e, 105
6.1.4 Page Formatting.........cccceveeiiiiiiii 112
6.2  Power Point 2000 ... 113
6.2.1 Creating and Opening a Presentation..............cccccccuuunes 114
6.2.2  CommON TaSsKS .....uuuu e 117
8.3 MS EXCEI .o 123
B.3.1  FEAMUIES ... 124
6.3.2  SHUCIUIE.....oueeiiiiee e 124
6.3.3 Managing NUMDErs ...........cccccoiiiiiiiiiiiiie e 124
6.3.4 Filtering a Database ...........cccccooniiiiiin 126
B.3.5  GraphiCsS...uuuuuuiuiii e 126
6.3.6 Adding / Deleting a Data Series ........cccccuvvveniineniinninnnnnnns 127
6.3.7 Data Analysis .......coovvviiiiiiiiiecc e, 127
6.3.8 Creating Pivot Tables..........ccccooiimiiiiii, 127
6.3.9  Macro ApplicationS ...........ueuuuiieeiiiiiiees 128
Chapter 7
Programming Concepts
7.1 Decision Tables ... 130
7.1.1  Advantages of Decision Tables........ccccccccvrrrrrirriirrnennnnne. 134

7.1.2 Disadvantages of Decision Table........ccccccccvvrrirrrrernnnnnnne. 135



Contents (xii)
7.2 FlowChars ... 135
7.2.1  Flowchart Symbols...........coooiiiiiiiiiiieeeees 136
7.2.2 Rules for making a Flowchart.............cccccovviiiiiiiiinnnnnnnne. 138

7.2.3 Where to use Decision Tables and
Where Flowcharts? ... 138
7.2.4 Examples of Flowcharts ..............ovvvviviiiiiieiieeiiiiiiiniinnninnns 139
7.2.5 Advantages of Flowcharts...........cccccoeiiiiniiiiiiiiis 140
7.2.6 Disadvantages of Flowcharts ..........ccccccoiniiiiiiiiiiinnnnnn, 141
7.2.7 Types of FIOWChaArtS ........ccooevviiiiiiiiiiiiieeiieeeieeeveevveeveeeiaes 142
7.2.8 Uses of Flowchars.........cccoiiiiiiiiiiiiiiieeeee s 143
7.3 AIGOrtRM ..o 143
7.3.1  Efficient Algorithms...........cooovviiiiiiiiiiiiieeieeeees 144
7.4  Pseudo COde.........cccooiiiiiiiiiiiic e 146
7.4.1 Logical Constructs in Pseudo-Code............cccuveveeeeeennnnnns 149
7.4.2 Advantages of Pseudo Code...........ccccceeiiiiiiiiiiiiiicnennnnn, 151
7.5 Programming Paradigms............coeeiiiiiiiiiiiiiieeeceeeeei e 151

Chapter 8
Programming Languages
8.1 Characteristics of Programming Language ......................c.oo. 154
8.2 Types of Programming Languages ............ccccceeeeeieiieiiie e, 154
8.2.1 Machine Languages.......cc.cceevveeeeiveiiiiieeeeeceiicee e e e eeeeeees 155
8.2.2 Assembly LanQuage.........ccceeeiiiiiiiiiiiiiieeie e 156
8.2.3 High Level Languages...........ccoouiiviiiiiiieiiiiiiiiiieeeeeeeen 158
8.2.4 Difference Between Assembly Languages and

High-Level Language ..........ooovvvviieeiiieiiiiiieieieeeeeeeeeeeeee 160

8.2.5 Brief Description of Some Popular
High-Level Languages ... 160
8.2.6 Fourth Generation Languages (4GLS) ........ccccvveveeeeennnnns 163
8.2.7 Difference Between 4GLs and High-Level Languages ...164
8.2.8 Fifth Generation: Natural Languages ...........ccccccceeeennnnns 164
8.2.9 Source Language and Object Language............cccccceonne. 165



Contents (xiii)
Chapter 9
Program Design

9.1 INtroducCtion.........ooo i 166

9.2 Task ANAIYSIS ... 167

9.3 Data Analysis and Input Design ...........ccccuviiiiiiiiiiiiiieeeeeee 169

9.4 DESIGNING...itiiiiiiiiiiieiee et 169

9.5 DataValidation ... 171

9.5.1 Input Validation............cccooiiiiiiiiicc e, 172

9.6 Codingthe Program .........cccccoiiiiiiiii 174

LS T A B 1= o0 T o | T IS 174

9.8 TypeS Of EIrOrs.....ccoooiiiiiieiieee 175

8 IR T 1= ] o 176
Chapter 10

Fundamentals of Programming in C++

10.1  Introduction 10 CH ....oiiiiiiiiiiiiiiiiiiiiieeeeeeeeee e 180

10.2 Procedure Oriented Vs Object Oriented Programming ................... 180

10.2.1  Procedure Oriented Programming ..........ccceeeeeeeeeieeeeennnnn. 180

10.2.2 Object Oriented Programming (OOPS) .......ccccvvveeeeeernnnns 181

10.3  C++ Programming BaSiCS..........uuvuiiiiiieiiiiiiiiiiriirireiissrsesssnesssssnnnnnnn. 182

T10.3.1  FUNCHON. .. 182

10.4  TYPE CONVEISION ..ottt 186

10.5  Arithmetic Operators............uuuuviiiiiiiiiiiiiiiiiiiiiiiieeeeeieeeereeereeereeeaneaas 186

10.5.1  Arithmetic Assignment Operator ..........ccccceeeeiiiciiiciinnnnnns 186

10.5.2 Increment Operators .........ccccevviiiiiiiiiiiieee e 187

10.5.3 Decrement Operator.........ccccoooiiiiioiiiiieieeeeeeee e 188

10.6  LoOPS and DECISIONS .......ceeveirieiiiiiiiiiiieiiiiieeeereeereeeereeereeesaeeneeennnennne 188

10.7 Relational Operators..............uuueueuiiiiiiiiiiiiiiiiieeieeeeeeeeeeneer———.. 188

10.7.1  Conditional Operator (?:).....ccccceveeiiiiiiiiinas 189

10.7.2  Logical Operator........cccocceeiiiiiieeieee e 189



Contents (xiv)

ORI o o o 1= SN 190

TR 700 B o) ol 0T o S 190

10.8.2  WhHIlE LOOP . 191

10.8.3  dOWhIlE€ LOOP «.eunnee e 192

10.8.5 If Statement.......ooooiiiiii 194

10.8.6 Nested if within Loop Statement...........ccccceeeeiiiiiiiiinnnnns 194

10.9  The switch Statement ... 196

1010 SHUCIUIES ..ceeiiieeieeeee et e e e e e e e e e e e ennes 199

TO 1T FUNCHONS ..ottt aneeneennnees 203

(O N 4 - N RPN 207

10.12.1  Multidimensional Arrays ..........oooccuieeeeeeeiiiiiiiiiiieeee e 209

10.12.2  Arrays of Structures. ... 210

Chapter 11

Object Oriented Programming in C++

11.1  Introduction to Object Oriented Programming............cccccccecuunnnnnnnns 212

11.2  ODbjects and ClasSES..........uuurreiriiiiiiiiiiiiiiiiireiierreerrerrrrr———————. 213

11.3  Scope Resolution Operator ...............uveviiiviiiiiiiiiiiiiiiiiiieiieeeeeeennn, 218

11.4  Function OVerloading .............eevvieiiieiiieiiiiieieeirereeererererrrrrrer————. 220

11.5 Constructors and Destructors..........cccceeviiiiiiiiiiiee e 222

11.5.1  CONSIrUCIOrS .....ccoeeiiiiei e 222

11.5.2  DeStrUCIOrS ....cccoeiiiiieiieeeee e 226

11.6  Friend FUNCHONS ..o 226

117 INNEMHIANCE ....uie e 230

11.7.1 Derived Class and Base Class........cccccccevviiiiiiiieenennnnns 231

11.7.2 Abstract Base ClassS.........ccccvvuieeiiiiiiiiiici e 233

11.7.3 Levels of Inheritance ..........cccccceeeiiiiiicce e, 234

11.8  Virtual FUNCHONS ..o 234

Chapter 12

Data Structures
2% I [ 0 (o Yo U] (oY o FUUT RPN 237



Contents (xv)
12.2  Common Data StruCtUreS ..........evvviiiiiiiiiiiiiiiiiiieeeeeveeeeveeeveeeeeeeneeeneees 238
7RG N 1T T (U o3 11 = 239
12,4  CyCliC SHIUCIUIE ....veeiiiiiiiieieieieieeeeee e ereeeneeenneennnes 239
125 SHACK e ———————— 240
12.6  Infix, Postfix and PrefiX ... 243
L2 A N ¢ - |V 247

12.7.1  Multi-Dimensional Arrays .......ccccceeeveeeeiiiiiee e 248

12.7.2 Advantages and Disadvantages.............ccccoecuviirieeeeinnnns 249

12.7.3  Types Of ArTay ...cccooiiiiiiiiiieeeee e 250

(2R T T T T 253

12.8.1  Circular QUEBUE ..........uu s 254

12,9 LISt coiiiiiieeee e e e aeeas 255

12.9.1  LiNKed LiSt ....oeiiiiieeeeeeeeeee e 257

12.9.2  Circular Linked ListS .........ooiiiiii e 262

12.9.3 Linked LiStS VS. ArTays .......cccooiiiiiiiiiiiiieeee e 264

P20 T I =T PSP 265

12.10.1  Structural Definition of Binary Trees.........................o.. 268

12.10.2  BiNAry TrEES ...oeiiiiiiiiiiieeee et 269

12.10.3 Binary Search Tree ..o 269

12104 B-Tre ettt 270

12.10.5 AVL Tree/Height Balanced Tree ..............ccccceeeeein. 272

12.10.6  M-Way Search Trees ......cccoevieiiieiiieiiiiiieeee e, 273

12.10.7 Threaded Binary Tree ........ccccoviiiiiiiiiiiiiieeieeeeceeee 274

17500 Tt N 1 - o o SRR 275

1212 SOMING -ttt e e e e 277

12121 MErge SOMM ... 277

12.12.2  INSErtioN SOM......ccooiiiitieeeeee e 278

12.12.3  QUICK SOI.....eiiiiiiie et 279

12124  Two-way Merge SOrt ... 282

Chapter 13

Computer Networks

1S T80 T [ 1o T [0 T3 11 o 283



Contents (xvi)
13.2  Types Of NEtWOIK........ouuiiiiiiiiiiiiiiiiiiiiieiieieeeee v 285
13.2.1  Server Based Network .........ccccooviiiiiiiiiie e, 285

13.2.2 Local Area Network (LAN).......ooooiiiiiiieeeeeeeeeee 285

13.2.3 Wide Area Network (WAN).......occiiiiiiiiceeee s 286

13.2.4 Metropolitan Area Network (MAN) ......cccoeeveiiiiiiiiiiiiiennn, 287

13.2.5 Wireless NetWork .........cooovviiiiiiiiiiiiiicce e, 287

13.2.6  INterNet ... 288

13.2.7  INtranet ... .. 289

13.3 Some Features of Networking .............evuvvvieiiiieeieriiiieiiiiieiieveevinnnnnnns 289
13.4 Advantages Of NEtWOrKS............uuviiiiiiiiiiiiiiiiiiiiiiieiieeerreessseereeennnnann, 289
13.5 Local Area Networks (LANS) .......ovvviiiiiiiiiiiiiiiiievveivvievvveeveeevneennnennnes 290
13.5.1  Types Of LAN....ooi i 291

13.5.2 Components of LAN ......oooiiiiiiiiiiccccccecccccccceccce e, 293

13.5.3 Topology of LAN. ... 296

13.6 Factors Affecting Communications among Devices............cccuuueee. 302
13.7 Direction of Transmission FIOW ...........cccccooiiiiiiiiiiiiee e 303
13.8  Transmission MOAES ........ccovvuiiiiiiiiiiiiie e 304
13.9  SWILCHING .. 305
13.9.1  Circuit SWItChing.......ccciviiiii e 305

13.9.2 Message SWiItChing .......cccooeiiiiiiiiiiiiiiiccccccceceee e, 305

13.9.3  Packet SWItching .......ccccooeeiiiiiiicece e, 306

1310 ATV e e e e e e 307
13.11  Wide Area NetWOrK.......ooooiiiiiiiiiiiiiiiiie ettt 307
13.11.1  Type of Wide Area Networks...........ccccceeeiiiiiiiiiiieeeeennns 307

13.12  Transmission Media .........ccooeiiiiiiiiiiiiiii e, 308
13.12.1  Magnetic Media.........ccoevviiviiiiiii e 308

13.12.2  Twisted Pair.......cooooiiiiiie e 309

13.12.3 Coaxial Cable......ccccooiiiiiiiiici e 310

13.12.4  Fiber OptiCS...ccooeeiiieiiieee e, 311

I Tt T 1] I | USSP 313
13.14 OSI Reference Model .........cooooiiiiiiiiiiiii e, 313
13.15  TCP/IP ProtOCOL........uuviiiiiie ettt 316



Contents (xvii)
13.16  WED BIrOWSEN ....en e e e e e eeees 321
13.17  INtErNEt SEIVICES......coieiiiee e 321

13171 E-Mail e, 321
180172 B P 321
13.17.3  TeINet e, 322
13.17.4  WWW e, 322
13.17.5  E-COMMEICE ...ccovvieiiiiieeeeeeeee e 322

Chapter 14

Computer Security
1 3 T 0o T4 T o 10 (=T A VAT U TP 323
14.1.1  Classification of Viruses ..........ccceeeeiiiiiiiiiiiiciiiieeiieiinn. 323
14.1.2 Effects of VIFrUSES ....coooeeiiieieieieccc e, 325
14.1.3 Detection of VIrUS ........iiiiiiiiiiciicccceeccccccceceecce e, 326
14.1.4  Avoiding Bait Files and Other Undesirable Hosts ........... 326
14.2  Anti-Virus SOftWAre.........uvvviiiiiiiiiiiiiiiiiiiiiiiiiieieaevirer e 328
14.3  ViruS REMOVA ......ccoiiiiiiiiee e 330
14.3.1  Operating System Reinstallation.............cccoccoiiiiiieninnnnn, 330
T4 4 THOJAN e 330
(S T A o o 1 SN 331
L I Y = Tor o B VA | U OSSP 331
14.7 Difference Between A Virus and A Worm..........cccccuveveeeninnnnnnnnnnnnnns 331
T4.8  SPYWAIE ... 332
14.8.1  Antispyware Software...........ccccooviiiiiiiiiiiiiieeen 332
14.9  Information Theft ... 333
14.9.1  Credit Card Number Theft.........ccooooiiiiiiie, 333
14.9.2  ATM SPOOfiNG..ciiiiieiiiiiiiiiiiiee e 333
14.9.3  PIN Capturing....ccccooiiiiiiiiiiieeee e 334
14.9.4 Database Theft.......ccooooiiiiiiiiiicccee e, 334
14.9.5 Electronic Cash ..., 334
L3 O] o To To [T PSPPIt 334
1411 HACKING. . e 335



Contents (xviii)

1412 POMNOGraphy ..o 336

14.12.1  Child Pornography...........ccccoceiiiiiiiiiiiiiieeeeeeeen 337

T14.12.2  CaULION . 337

1413 FIreWall c.ooooooie ettt nnennnne 337

T413.0  TYPS e 338

1414  Cyber Law in INAi@........coooiiiiiiiiiiiiee e 340

14.15  Computer EthiCS .....ooviiiiiiiiiiieeieeeeeeee e 340

Chapter 15

Data Base Management System

15.1  INtrOUCHION ....ceiieii e 343

15.2 Limitations of File System to Handle Database...............cccccceeene 344

15.3 Need of Data Modeling.........oocviiiiiiiiiiiceee e 345

15.4  Data MOdelS .......coooi e 346

15.4.1  Hierarchical Model.............cccccooiiiiiiiieeen 347

15.4.2 Network Model ..., 348

15.4.3 Relational Model.........cccooooiiiiiiiiieececeeceeceeee e, 350

15.4.4  Entity-Relationship (E-R) Model ..........cccccciiiiiiiiinninnnn. 351

15.4.5 Object Oriented Models.........cceeeeriiiiiiiiiiiiiiecee 355

15.5 DBMS (Database Management Systems)..........ccccccviiiiiiiiinieeennnne 356

15.5.1  Database.........coooeiiiiiiiiiiiii 356

15.5.2  Primary KeY....oooouiiuiiii it 357

15.5.3  FOreign KeY ...ooooeeeiiiii et 358

15.5.4 Data Definition Language (DDL) .........cccceviiiiiiiiiiennnenenn. 359

15.5.5 Data Manipulation Language (DML) ..........cccccuviiiieenennnn. 359

15.5.6 DBMS Architecture..........cooooiiii e 359

15.5.7 Data IndependencCe.........cooevvviiiiiiiiiiieecee e 361

15.5.8 Data Dictionary.......ccccooeiviiiiiiiiiii e 362

15.5.9 Users of ADBMS ... 362

15.5.10 Database Administrator (DBA).........ccccciiiiiiiiiiiieineennnns 363

15.6  An Introduction 10 SQIL ......ccoiiiiiiiiii e 363



Contents (xix)

Chapter 16

Cloud Computing

(T T == (U Y 369

16.2  Service MOUEIS ......uuiiiiiiiiiiiiiiiiiiie e 370

16.3  Deployment MOdEIS.........cooviiiiiiiiiiici e 371

16.4  Pros and CONS.......ueuviiiiiiiiiiiiiiiiiteiieeeeeeeesaaeseeaeeeeeseeresssressensnrrenrnrnnee 371
TB.4. 1 PrOS e 371
16.4.2  CONS cooiiieeeeeee et 372




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 10%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




