Table of Contents

Introduction Xv
Chapter 1: Introduction to Java 1
11  Introducing Object-Oriented Programming.........ccoueeeeeecenseeserseesesssesssesssessecssecenns 2
111  Explaining OOP Concepts
1.2 EVOIULION OF JAVA et s
121 INErOAUCING JAVA...o et esse et sesse st ssssessenns
13  Comparing Java with C++
14 FEALUIES Of JAVA .ot b
LA  SIMPIErreere ettt 8
LA2  SEOUME.ietttecst ettt et 8
143 POTtADIE .ot
144  Robust..........
145  Multithreaded
146  Platform INAePENENt ... 9
147 DISHDULE ..o st 10
148  DYNAMICu ittt et sssessebsessses st sttt sese e saset st bsenines 10
1.5  Exploring New Features of Java SE 8.0......c.ccoenrimiinneiecnecinecirecirecieeisse e ieeesecessesesenns 10
1.6 Introducing the Java ENVIFONMENT ..ottt ceseessesssessssessesnns 11
1.6.1  Explaining Java Development Kit (JDK).....coccovvureurruneenermneinecenseeneeieeieeesesseenns 12
1.6.2  Explaining Java Platform CoOmMpPoNents.........coccveenecereeeneeeeenecenecenecireeieesssesneens 12
1.6.3  Types Of JAVa Programs..........eeeemcenseeseeseiseensessse e cssssssessssssessssssssans 14
1.7  Developing a Simple Java Program........necncnsenseinseiseisesessesssessseessssssssnns 15
171 Writing the Java Program........iesiseiseise e sssessecsssssessssssesnns 15
1.7.2  Saving the Java Program ... ssesessssssssessssssesnns 17
1.7.3  Compiling the Java Program.........seseseseiseisesseessecesssssssenns 18
1.74  Executing the Java Program ... secsecssssesseenns 19
SUMMANY ..ottt saeeens
Key Terms
REVIEW EXEICISE ..ottt es ettt et
True or False
Multiple Choice Questions
Descriptive QUESTIONS ........ccuiueureiriieeieireiecieiseieeeseise st ssesssessesssessessesssesesaees 22
Chapter 2: Fundamental Concepts in Java Programming 25
21 WOrking With Java TOKENS........cccvvwereerecerectseiiseiese sttt sssesssess ettt sesssesssessees 25

211  Using Keywords



vi » Table of Contents

212  Using Identifiers
213 USING LILEIAIS ..ottt ettt et
214  Using Constants..........coeercnenecen.

215  Using Separators

216  Using Operators

2.2 Operator Precedence and Associativity....
2.3 Declaring Variabls...........ineenenerenecinectse et ssse st sess st ss e s seseens
24 INtrodUCING Data TYPES ..c.vveeeeeeereeirerireeireceseeeseetsessse ettt sssessse st sssess et sesssesssesssessessnens
241  Integer Data Types......comueen.
242  Floating-point Data Types
243 Character Data TYPE ......oeereeereeereeereeieeeseesseseseessesssesssessseesesssesssesssesssesssesssessesenes
244  The BOOIEAN Data TYPE .....oeereeereeeeeieeiseceseeiseeiseeissessse s csssssssssssessessssessesnns
25 CONLIOl StALEMENTS......ceeeeeeecie ettt sttt sttt st st
251  Using Selection StatemMents......c..coccceeeenneieeeneeenecireeireeiseiseiseiecsseesseceseesssenns
252 Using Iteration STatements.........ceieenieenceceineieneneineneciseiesseeeeessessesssessessces
253
Summary
KEY TEINS ...ttt e
REVIEW EXEICISE ..ottt es sttt et
TIUE OF FaISE c.orieeeeeeeee bbb
Multiple ChoiCe QUESTIONS ...ttt
Descriptive QUESTIONS ........ccuiueeeiriieeineirceeceeinerseetse et ssesssessesssessessessse e saees
Chapter 3: Working with Arrays, Strings, StringBuffer Class, and Wrapper Classes..... 61
31 WOIKING With AITAYS ...ttt st es et s 62
311  Using One-dimensional ArTay ........ceeeeenseenseeseisessesssesssesssessecssesssenns 62
312 Using Multidimensional Array ... sssessecssssssesnns 66
3.2 WOrKiNG With SEHNGS......covceeieecirecireeieciecse sttt cs ettt 69
321  Defining the String Class........coeeeineieiieisiseiseise e ssesnns 70
322 Operations ON StIHNG. ...ttt ssesssessesssessessesssessessens 70
3.23  Using Methods of the String Class.........ccocveneenieneeeneeineeieeieeseseieceseeenne 71
3.24  Comparing the equals() Method and == Operator..........cccooeeerrrrrenrerrnninnes 75
3.3 Using the StringBUFfer Class.........ooiiiirenecnecnecrecseeisseiseie e cenee 76
34 Using Command LiN€ ArgUMENTS ........ccveceeeeiermeeneeeceneeeneeireeisseisssssessesesssssssessessssssssnns 77
3.5 USING the WrapPer Classes........ccveeimeenerneeenecireceneeisesississssessessssssssssssssssssssssssssssessenns 78
SUMMIAIY ..ottt sttt ea sttt b sttt 79
KEY TEINS ...ttt e e 79
REVIEW EXEICISE ..ottt es sttt et 79

THUE OF FAISE ettt s et sn e st 79



Table of Contents <« vii

Multiple ChoiCe QUESTIONS ........cceeeceeierecineese ettt sssssesans 80
Descriptive QUESTIONS ........ccuiuiureiriieeieirciesieeiseseetse et esssessesssessessessse e seees 81

Chapter 4: Working with Classes, Objects, and Methods 85

Chapter 5:

41

42

43

44

45
4.6
47
4.8
49

WOTKING WIth ClaSSES .......cvueieeeeeeirecereciseisseeeseiiseeeseesse et sesssesssessse s st sesss s ssenes

411  Declaring and Using Classes........
412  Access Control and Modifiers
WOTrKing With ODJECES ..ot ssenes
421  The this Keyword.......ccccoovonrenrunneee.

4.2.2  The finalize() Method
EXPI@iNING CONSLIUCLONS. .....ou et
431  Defining Simple Constructors
432  Defining Parameterized Constructors
433  Overloading CONSTIUCTONS .......cuvueiueeeeeereeeeeneisseesseesseassesssessse e esssesssesssssssesseees
DeClaring MEthOdS ...
441  Methods Returning @ ValUe.........c.oenenreniceniieiseseseeeese e ssseees
442  Passing Arguments t0 MEthOAS ..........ovueineineeenieieseineseeese e eesseiaeens
443  Method OVerloading ...
Recursion in Java........cenneenecneenens

Working with Abstract Class
Working With NEStEA ClasSES.........vweeieeereiieineeineeeseeese et sssesssesssesssesssesssessssseaes
Working With the INNET Class.........oceeieiineineineneene st sesesesesesesssesesesssesssseeaes
Working with the ANoNymMOouUs INNEr Class..........oecveeeereeerneereerecireeesecireeisseisseiseie oo

TPUE OF FaISE c.ouiriette ettt sttt sttt
Multiple ChoiCe QUESTIONS........vuureeeeeereeereeeseeseesseese s sssesssesssesssesssesasenes
Descriptive QUESTIONS ..ottt sesese e ssesssese st saeeens

Inheritance and Interfaces in Java 111

51

5.2
53

54

Understanding INNEMTANCE. .......c.ieeerreee et eene 111
511 Inheriting Data Members and Methods...........ccvnneneeneeneeneenecneenecinns 112
CoNSLrUCtOrs iN INNEIANCE .....oveeeeeeee e 113
MUIEIEVEl INNEITANCE ..ottt sttt st 114
531  Method OVEITIdING.....oneeerireeieeieeiseieseeneise et seseetess ettt sessseeesesesens 116
5.3.2  Handling Multilevel CONStIUCLOrS .......occvveereeereeireiereeireeineeeneeeseeesecereeeseeeseeesesenees 117
533  Using the super KEYWOId ...........ocneeneeeneeeneeineeineeineeeneseseeisesssesssesssesssessseseens 118
Using the fiNal KEYWOTd. ..ot ssse e sassssenns 119



viii » Table of Contents

55  Working with INterfaces in JAVa ... sseees 121
551  Creating INterfaces ...ttt ss sttt sesssesesesssens 121

552  Implementing INterfaces. ...t eeseseseessessseesseseens 122

5.5.3  Using Reference Variables of an Interface.......coovnenecnecnecnecnecnecnecns 123

554  INNeriting INTErfaCeS ... seseeen 124

555  Accessing Interface Variables ... 124

5.5.6  Comparison between Abstract Class and Interface ........c.ccccoecrivreernrinnnnnee. 125

5.6  Understanding Dynamic Method DiSpatCh...........corneeneeneineeneeneeneieneieseeeseseseeeens 126
5.7 Understanding the Java ODJECt Class........cocvvmeeeereeenremneenerneineeeseeeseesseeesesssesssesssesseens 128
SUMMIAIY ..ottt sttt si sttt ettt st 128

KEY TOINS ... et 128
REVIEW EXEICISE ...ttt ssesase ettt sttt 129

TPUE OF FaISE c.ouereeectte ettt et sttt st se e 129

Multiple ChoiCe QUESTIONS........cuereeeeeeereiereeeeeseesseieessseseseesse s sssesssesssesssessenes 129

Descriptive QUESTIONS ........ccuiureiiieeeireiciecireie sttt sssesesssessesaesens 131

Chapter 6: Working with Packages and Exceptions 137
6.1  Understanding Packages in JAVa ... cssecssessessessesnns 137
6.1.1  Creating @ Package.........ovueeenreeneeeeieieieeeeseesss e ssss e sse e 138

6.1.2  IMPOrting Packages .......ocvvueiieneieneeieeieeieeiseiseie s nne 140

6.1.3  Demonstrating ACCess ProteCtion.........cucveecriieeineeneineemeciniieneneineseceseeseaenene 141

6.14  STALIC IMPOIt..c.ciiicciiieciriireeet ettt ettt sise et 144

B.1.5  ClASSPALN coooeeeee et 145

6.2 JAR FIIES et 147
6.2.1  Creating @ JAR File .. et 148

6.3 Defining Java APl PaCKages.........cocuuiieneieneisieseineiseisse e sssss s 149
6.3.1  Thejava.lang Package ... esssesssesssesssssesessenes 150

6.3.2  The java.util PACKAgE ..o sesesseeen 151

6.4 HanNdliNg EXCOPLIONS. ...t 152
6.4.1  Understanding Exception and Error ... 153

6.4.2  EXCeption HandliNg ... 157

6.4.3  Handling Multiple EXCEPLIONS ..o eissesseens 165

644  TYPES Of EXCOPLIONS....ouiveieeieeceetiieie ittt 166
SUMMIAIY ..ottt sttt si sttt ettt st 169

KEY TOINS ...t s 170
REVIEW EXEICISE ...ttt ssesise st et 170

TPUE OF FaISE c.ouereeectte ettt et sttt st se e 170

Multiple ChoiCe QUESTIONS........vueuieeeeeereiereeeseeseesseissessse s sssesssesssesssessenes 171

Descriptive QUESTIONS ........ccuiumreiiieiriieeeciseie et sesese e sseeseessessesssesesssessesaeens 172



Table of Contents <« jx

Chapter 7: Working with Thread 175
7.1 AN OVEIVIEW Of TRIEAUS .....euueeeeeieeeeeite ettt s 175
7.2 DEfiNiNG @ ThIEAT ..o e 176

721 The Main TAFEAM ...t 177

722 Extending the Thread Class........onenieneineineieeeseeenesesesesesssesssesssesseens 177

723 Implementing the Runnable Interface.........covnneninsenceneneseneineens 178

7.3 INStantiating @ ThIrEAT.......ovuvuieeerr e 179
74 Starting @ ThIEAU. ...t bbb 180
74.1  Starting and Running Multiple Threads .........ccoovnneneenenneeneeneeseeneeneens 181

7.5  Thread States and TranSitioNS..........ccveeeeereiereeneieeiseitieeieisse e e sssesens 183
751 THrEad STateS. ..ot 183

7.5.2  THread Prioriti€S c.ovieeeeereeeeeeeeeeiieeieeieessesssesesesese s s essessessse s s s sssss e esssens 184

7.5.3  Thread SChEUIET ...t 186

754  RUNNING @Nd YieldiNg ..o seseseeees 186

7.5.5  Sleeping and Waking Up.......cc.orenneneeenieneinineeeseseneesseeesessesssesssessssssesseens 187

756 JOINING ittt ettt 189

757 BIOCKING fOI /Ot 191

7.5.8  Thread TermMination......... e ssessssens 192

7.5.9  DRAUIOCKS.......oueereereereteeireeereeeeeiseiese e sese e ssse s ssse s 192

7.6 CoOde SYNCHIONIZATION ...t e 192
TB.1  LOCKS ettt sttt 193

7.6.2  Synchronized MethOds..........ocreneeneieiiseeseiseeseeeseese e seeees 194

7.6.3  SYNChronized BIOCKS........c.viuieieeiieciecici s 197

7.7 THread INTEraCtioN......o st 198
SUMMAIY ..ttt sttt si st ettt 201

KEY TOINS ...ttt s 201
REVIEW EXEICISE ..ottt ssesise et sttt 202

TPUE OF FaISE c.ouereeectte ettt et sttt st se e 202

Multiple ChoiCe QUESTIONS........vuureeeeeereeereeeseeseesseese s sssesssesssesssesssesasenes 202

Descriptive QUESTIONS ........ccuiueeiiieeireiceeciseie et sesese e ssesssesesssessesasens 204

Chapter 8: Working with Streams 209
8.1  INtrodUCLION TO STrEAM .....ouieiieriieee et e 209
8.2 INtrodUCLiON TO NIO ... b 210

8.2.1  ESSeNtials iN NIO ...t s ssse s sss e esssens 210
8.2.2  BUFFEIS coee ettt sttt 211
8.2.3  CRANNEIS ..ot 212

8.24 Charsets aNd SEIECLOIS........o..vveeeeeeeeeeeeeee ettt res et s e eenses 213



X P Table of Contents

8.3

84

85

8.6

87
8.8
8.9
8.10
811

8.12

8.2.5  Enhancements in NIO With Java 8. 214
Working With Stream Classes..........oeeeereeireieneeineeeneeeneeeseeeseeese s sssesssesssesssesssesssessssssnes
83.1  The InputStream Class...................
83.2  The OutputStream Class
8.3.3  ThEe REAEN ClASS ....coueereereeeeecieiie i
8.34  THE WILEr ClasS. ... cuieereeeeeeeeeeireeeseeieeseeeseseseseseesse st s sesssesss s ssse s s s sssesssnns
8.3.5  The InputStreamReader Class........coureeeeerreeriemeenneeneesseeesessseeeseseeeseesssesseens 217
8.3.6  The OutputStreamMWIILEr Class .......c.ovreerrereeeeeeeeemneeeesseessessseessessseeseesssessenns 219
8.3.7  The ByteArraylnputStream Class .......c.oenreereeereemnermneesneennessnesesesesesssesssesseens 220
8.3.8  The ByteArrayOutputStream Class.......comeereeereeereieemneensessneesnesesesesesesesseeens 221
WOIKING WIth FIlES.......coceecieciece ettt 223
841 USING the File Class......c.vvueieeeeereereiireiseieieseeeseeesesesessse e sssesssesssesssssssssssssssessseens 223
84.2  Using the FileREAdEr Class .......c.cvuereerreeeeenieneiseeeseieseeeseeesesssesssesssessssssessenns 226
84.3  UsiNg the FIlEWIILEr Class.........coerreereeereeereisienneiieeesesssessseeesesssesesssessesssesseens 226
844  The FilelnputStream Class ... essesssesssssssesseens 228
84.5  The FileOutputStream Class.......coeeeereeeneimneeniesseinneesseessesssessssesssesssesseens 229
WOrking With BUFFEIS ..ottt 231
85.1  Using the BufferedReader Class.........cocumnreeneeeieneeneenneeneieneeeseseseeeeessesseeens 231
8.5.2  Using the BufferedWriter Class........ccoeneeereeeneeneieenneineieseeesesesessesessesseens 233
Working With Character AITaYs ...t cesesssesssesssssssssssesnns 233
8.6.1  Using the CharArrayReader Class........omeneeneeenerseemneesnessneesseeesesssesssesseeens 234
8.6.2  Using the CharArrayWIriter Class......cooeeereeneeseeneesesssesssesssesesesssesseens 235
Working with the PrintWriter Class.........cocviineecneinecrecneesseeeise e 237
Working with the StreamTokenizer Class.........cocenenneenecenecneenecrseiseeisseisesse e 239
Implementing the Serializable INterface........covnnneeneenrerre e 241
Working with the CoNnSole Class ...t esseesssessesssesans 244
Printing with the FOrmatter Class......... e sesesssesesesesessseseens 246
8111 Using the System.out.printf() Method ... 246
8.11.2 Using the String.format() Method..........cocoovnenineeniininssserese s 247
8.11.3 Formatting Dates Using the String.format() Method.........ccocoveunrinirniience. 248
8114 Using the java.util.Formatter Class........ournreneiseenieneineeseieseeeseseseieeens 248
Scanning Input with the SCaNNEr Class.........cocirreineineireee e 249
SUMMAIY ..ottt ettt ss st ettt st 250
KEY TOINS ...t e 250
REVIEW EXEICISE ..ottt ssesase sttt et 251
TPUE OF FaISE c.ouereeectte ettt et sttt st se e 251
Multiple ChoiCe QUESTIONS........vueuieeeeeereiereeeseeseesseissessse s sssesssesssesssessenes 251

Descriptive QUESTIONS ........ccuiueeiiieeireiceeciseie et sesese e ssesssesesssessesasens 253



Table of Contents <« Xi

Chapter 9: Collection Classes 257
9.1 COllECtiON INTEITACES.......o e 257
9.1 1 The List INTEI ACE ...t 258

9.12  The QUEUE INTEITACE ..ottt seen 259

9.2 Classes Of COlECLION ...t 260
921 The ADSraCtLiSt Class ........ovierieereeereeereemiiseieneeeseeesesesesssesssesssesssesssesssesssssssessseees 261

9.2.2  THe ArTayList Class .......oc.vvureeeeereeereeesceneineesseeeseessesssesssesssesssesssesssesssssssssssssssessseens 262

9.2.3  The LINKEALISt ClasS......c.ovueieeeeeieeeieeieeieisseisseiseese e seeese s ssseens 264

0.3 LEGACY CLASSES ...eureereereereeereieeeeeeiseiseese s bbb 266
9.3 1 THE VECLON ClaS5 ... euuieereeriereeeeeieieeeieesesssessseseseesse s s esssessssssse s s s ssss s esssens 267

9.3.2  The Properti€s Class ........eeereeeseeieiseinseisessessse e ssesssssssssssssssssssssssssns 269

94 The ENUMEIAtION ..ot st 271
94.1  Java Enumeration as @ Class TYPE ......cocueerreerreeeeeeseeseemesssesssesssesssssssesssens 272

9.4.2  Enumeration INheriting ENUM ..o eieiseens 273

94.3  The EnumEration INtErface......c.covenreneeeneeenieeeeeseseeisesesese s esssesesesseees 274
SUMMAIY ..ttt sttt si sttt ettt st 274

KEY TOINS ... et 274
REVIEW EXEICISE ..ottt sttt ssesise sttt ettt 275

TPUE OF FaISE c.ouereeteee ittt ettt sttt sttt ns et 275

Multiple ChoiCe QUESTIONS........ceereeieieeiereeeseiseesseissessse s s essesssesssessenes 275

Descriptive QUESTIONS ..ottt ssestsese st sasens 277

Chapter 10: Networking with Java.net 279
10.1  Introduction t0 NetWOIKING ..ot 279
10.2 Networking Enhancements in Java SE 8........cvneneieneieieeneeeseeesesssesesesesesssesseens 280
10.3  Client-Server NEtWOIKING ..ot s sesesesssesssesssesssessse s s seens 281
LO.4  PrOXY SEIVETS ..ottt sseeist ettt esst ettt sttt e 281
10.5 DOmMain NAME SEIVICE ....cuuvuiiieeeiriieiineiriineeseeistiesesetseiesese et sseeisessesssessesseessesessssseessessces 282
10.6 Understanding Networking Interfaces and Classes in the java.net Package.......... 282
10.7  INtErNEt AAArESSING ... cveuieeeeeeeereiereireeeieieseeese et sese e 284
10.7.1 Understanding the INetAddress Class..........ooeerreneeneeseeseeneeenereseeeseeenees 285

10.7.2  Caching INETAAAIESS ..ottt ss st sesssessseseees 287

10.7.3  FaCtOry MEtNOM. ...ttt sesessse sttt sttt ssessees 288

10.8  Understanding SOCKELS iN JAVA......c.ovuueieereeereeireiniiieieseesseeese e sssesssesssessesssesssesssessnenes 289
10.8.1 Understanding the SOCKEt Class.........couurereereeineeeeeeneeineeereeereeeneeereeeseeeeeesesenees 289

10.9  Understanding the URL Class .........oerereeereeeieeeneieseessesesesssesssesesesssesssssssesssesssesssessneees 293
10.10 Understanding the URI Class..........oc.ereereereeeneuneeeineeeseeesesesesesesssesssessessesssesssssssesssessnenns 294

10.10.1 URI Syntax and COMPONENTS........cweewerreereeereeeeesnenesensseesseeesesssesssesseessesssssssessnens 294



Xii » Table of Contents

10.11 WOrking With Datagrams............ecveeereeeneemneeseenneesseesseeesesssesesesssessessesssesssssssesssssssesssesssesns 295
10.11.1 Understanding the DatagramSocket Class...........cocverereeereeereeeneeeneeeneeeneeenens 295
10.11.2 Understanding DatagramPacket Class

KEY TEITNS .o
Review Exercise........c.cccovueunee.
True or False
Multiple ChoiCe QUESTIONS. ...ttt sttt sess bbb
Descriptive Questions

Chapter 11: Introduction to Object Orientation and Modeling Concepts.............. 305
11.1 Object Orientation
L1111 IAONTIY ettt sttt sttt sttt
1112 ClaSSHICAtION ..ttt ettt se st sttt sttt
11.1.3  Polymorphism
1114 INNEIANCE ettt ettt sttt sttt ittt

11.2 Object-Oriented Development
11.3 Object-Oriented Themes

1131 ADSIACHION... ettt ettt sttt ettt

11.3.2  ENCAPSUIGLION ..ottt sttt sttt sesssess s

11.3.3  Modularity....

L1134 SYNEIGY ittt tise ettt ettt
11.4 Concepts of Modeling and Modeling as a Design Technique..........c.ccoveneeereeeneeenen. 310
11.5 The Three Models......

11.5.1 Class Model

11.6 Relationship among the Models

Key Terms......cccoocneunee.
Review Exercise
TIUE OF FAISE ..ottt st anas
Multiple Choice Questions

Descriptive QUESTIONS ........ccuiureiiieireicieciseie st seseseie e ssesssesesssessesasens
Chapter 12: Class Modeling and Advanced Class Modeling 319
121 Concepts of ObJECt aNd ClaSS......ovieereereeereeererieeeieseeiseiese e esssesssesssessse s seeees 319

L1211 ClASS NAMIE ...ttt st s et r s as s s e e ssenenen 320



Table of Contents <« Xxiii

1212 Class AttIDULES ...ttt ettt sttt sesess s 321

1213 Attribute VISiDIlILY ...ttt ettt 321

1214 Attribute CONSEIaINTS.....c.coveeeceecereciecirect ettt sttt et st 322

12.1.5  Class Operations LiSt.........oreerireceneeeneeeneeineeeseeenesesesesesssesssesssesssesssessseessesssees 322

12.1.6  StatiC OPErations.....c..cveeeeuiueeuriieesceeeeireeeeiseisessseeseiessseisessesseessessesssessessssessesseces 323

122 ASSOCIAtIONS AN LINKS ...ovvereeeeieeieeieeteieeieesieeeeeese st se et ess s sseees 324
1221 BiNAry ASSOCIAtION. .....ccvevucuiieeiriierieeieeiseieciseise st ssseiessessesesease st ssessesesseses 325

12.2.2 N-ary ASSOCIATION ...ttt ettt sase e seees s saeees 325

12.2.3  RECUISIVE ASSOCIATION.......curimieiirineireie ettt eesesiseae et ssesase e seees 325

1224  Qualified ASSOCIALION ..ottt snses 326

12.25  ASSOCIAtION DIFECLIONS ......cuuvumeeiirirecireirericieseireeeceseie e sise st ssesssesesseen 326

1226 AsSOCIation MUIIPIICILY ....cveuevereeeecerecirecireeeeiiseireet ettt 327

12.2.7  ASSOCIALION ClASS ..cuevrverierecerecireeireeiseeesees et stseet st sessessse st sttt st sesssesssessens 328

123 AQGIEgatiON....c.ccccueecceiieiieirtiseieeiseisesseetst et eise ettt et 329
1231 COMPOSITION coucceriiriiiiriierieireiseeeeiseie et senseeese et sseease et sa st sese e ssees 329

12.3.2 Difference between Aggregation and Composition............coeeveeerecereeereeennes 329

124 Generalization and INNEIILANCE ... seeeen 330
12,5 ADSErACE ClASS ..ouvvereeriereieeeieeieceseeeeeiseeese e e st sess s ss st bs s seenen 330
126 MUIIPIE INNEITANCE ..oovereeeeeee et ss s 331
127 MELAAATA vttt s bttt a s 332
12.8  CONSTIAINTS ..ottt es s ssn s sseee 332
129 Derived Data and PaCKAgES ........cocvweeeeneeeeimeeseeneesseeesesesesesssssessessssssesssesssssssssssssnenns 333
SUMMAIY ..ttt ettt ss st et ettt s 334

KEY TOINS ...ttt e s 334
REVIEW EXEICISE c.venveerireerieeieie ettt sttt ss e snnsnnsns 334

TPUE OF FaISE oottt ettt sttt st ns et 334

Multiple ChoiCe QUESTIONS........vuereeeeeeeiereeeseeseesseisse e ssse s esssesssesssesaeses 335

Descriptive QUESTIONS ........ccuiueeiiieiriieeecireie et esese e ssestsese st saesens 336

Chapter 13: State Modelling 339
L1301 EVENES ettt ettt 339
13,2 SHAEES. ettt 340
1321 COMPOSItE STALE ..ottt ettt ssees 342

13.3  Transitions and CONAILIONS.........c.vveueereerieineeenieneieieseeese e sssesssesssessse s s ssesens 342
134 STAte DIagram. . ettt ss sttt sttt 344
13.41 Examples of @ State Diagram.......oeeneereeneeeneeereeeneeeseeesesssessseessessssssseseens 345

13.5  State Diagram BENaVIOr.........oirieeieieiseeineesseeesesese e sssessssssssssssssss s sesssenns 346



Xiv » Table of Contents

KEY TOINS ...t e 346
REVIEW EXEICISE ...ttt ettt sttt sttt 347

TPUE OF FaISE c.orerieetee ettt ettt sttt ne et 347

Multiple ChoiCe QUESTIONS........vuereeeeeeeiereeeseeseesseisse e ssse s esssesssesssesaeses 347

Descriptive QUESTIONS ........ccuiueuiiimeireieieciseie st esise e ssesssesesesessesaeens 348

Chapter 14: Interaction Modeling 351
141 USE CASE MOUEIS ..ottt b 351
1411 Elements of Use Case MOGEL........ocveneeneinnceneeineeneeeneeeneeineeeseeiseeeseseseeesesenens 352

14.1.2 Relationships in Use Case MOGEL........cocrereneeereeeneeeneeeneeineeerecereeeseeeseseseeenens 354

1413  Examples of Use Case Diagram.......oueereeeneeeneeeneeeneeeneeeseesseesseessesssesssessens 356

1414 Guidelines for Use Case MOEL..........cooreneneineeeneeneenenecneeneceneeireeeseeeneeenees 357

14.1.5 Benefits of Use Case MOl ... eeesesesesesesenens 358

142 SEQUENCE MOEL......ouieiieiieeei et 358
L1421 SCENAMIO ettt ettt ettt 358

1422  SeqUENCE DIagIam .....oceniieemeieiseieceseinesseceseiessseasessessesesessesssessesscssssessnses 359

1423  Guidelines for SEQUENCE MOEL. ...t 363

14.24  Procedural SeQUENCE MOEL.........vweiieieiriireeieineiirereireeese e eseeeseeeseneees 363

14.3  ACHIVITY MOGEI .ottt 364
143.1 Component of Activity DIiagram .......oeeneeneeneeeneeeneeeneeeseeesesssesesesenens 365

1432  Concepts in ACtiVity DIiagram......cuecninernereeneeeeneinesseineeeseseiseseseseisesseces 367

1433 A Generic ACtiVity DIiagram......ceecniinernceneinereeineiesiseinesseeisessessesesessessces 368

1434  An Executable Activity Diagram ........oeeeneeneeeneeeneeesesesesssessesssssenens 369

14.3.5 Guidelines for ActiVity MOGEL.........c.ovreneneeineeineneneenecnereeeseeireeeseseseeesesenens 370

144  Collaboration DIagram.........oeeeeeeniemeenneesseessesssesssesssesesesssessesssessssssssssssssssssssssessseens 370
1441 Examples of Collaboration Diagrami........c..ccrenrneinsisrennisnsensinsssssensssnsennes 371

14.4.2 Guidelines for Drawing a Collaboration Diagram..........cvnenecereeneeenees 371

145 Difference and Similarities between Sequence and Collaboration Diagram......... 372
SUMMAIY ..ttt sttt si st ettt 373

KEY TOINS ...t s 373
REVIEW EXEICISE ..ottt ettt ssesase ettt et 373

TPUE OF FaISE oottt ettt sttt ne et 373

Multiple ChoiCe QUESTIONS........cuereeeeeeereiereeeeeseesseieessseseseesse s sssesssesssesssessenes 374

Descriptive QUESTIONS ..ottt ssesasese st sasens 375

Index 379



