EARSON B

RAMEZ ELMASRI | SHAMKANT B. NAVATH

This edition is manufactured in India and is authorized for sale only in
India, Bangladesh, Bhutan, Pakistan, Nepal, Sri Lanka and the Maldives.

Circulation of this edition outside of these territories is UNAUTHORIZED

Scanned by TapScanner



Scanned by TapScanner



xvi Brief Contents

chapter @ The Relational Algebra and Relational
Calculus 173

chapter 7 Relational Database Design by ER- and
“  EER-to-Relational Mapping 225

chapter B SQL-99: Schema Definition, Constraints,
" Queries, and Views 243

chapter O Introduction to SQAL Programming
Techniques 301

mpart 3
Database Design Theory and Methodology m

chapter 1 O Functional Dependencies and Normalization
for Relational Databases 337

chapter 11 Relational Database Design Algorithms
and Further Dependencies 381

Epart 4

Data Storage, Indexing,
and Physical Design m

Scanned by TapScanner



B e e R R

! Arimt € Falaliciall I"‘ili

chapte: 1 6 Physical Database Design and
Tuning 595 1

" part 5

Transaction Processing Concepts m

hapt - '
chapter 1 7 lntroductlon to Transaction Processing
Concepts and Theory 611

chapter 1 5 Concurrency Control Techniques 643
chapter 1 O Database Recovery Techniques 671

= part 6

Object and Object-Relational Databases m
chapter 20 Concepts for Object Databases 701

chapter 2 1 Object Database Standards, Languages,
and Design 729

chapter 22 Object-Relational and Extended-Relational
Systems 765

= part Z

Further Topics: Security, Advanced Modeling,
and Distribution =

chapter 23 Database Security 797

chapter 24 Enhanced Data Models for Advanced
Applications 825

chapter 25 Distributed Databases and Client-Server
Architectures 875

Scanned by TapScanner



D
-
C
- @©
O
)
o
©
—
>
O
ke,
Q
-
C
©
O
V)




Scanned by TapScanner



Scanned by TapScanner



Scanned by TapScanner



Nxiy

Lontents

d Fourth Normal Form 398

11.3 Multivalued Dependencies an 404

' m
11.4 Join Dependencies and Fifth Normal For

11.5 Inclusion Dependencies 405

11.6 Other Dependencies and Normal Forms
11.7 Summary 409
Review Questions 409

406

Exercises 410
Laboratory Exercises 412
Selected Bibliography 413

chapter 12 Practical Database Design Methodology
and Use of UML Diagrams 415

12.1 The Role of Information Systems in Organizations 416
12.2 The Database Design and Implementation Process 421

12.3 Use of UML Diagrams As an Aid to Database
Design Specification 440

12.4 Rational Rose, a UML-Based Design Tool 449

12.5 Automated Database Design Tools 455
126 Summary 458

Review Questions 459
Selected Bibliography 461

®Epart 4

Data Storage, Indexing,

Query Processin
and Physical Design @ .

13.1 Introduction 466

13.2 Secondary Storage Devices
13.3 Buffering of Blocks 475

13.4 Placing File Records on Disk

469

477

y

Scanned by TapScanner



Scanned by TapScanner



Cortanis wwwii

188 ﬁrfmﬂmw of Data herms and Multiple Granmarity Locking 861
186 Using Locks for Concurrency Control n trlayea 885

187 Onher Concurrency Control lesues 8686

18.8 Summary 667

Review Questions feR
Evercices 8RO
Selected Bibliogrgph-y 870

chapter 1 9 Database Recovery Techniques 671

19.1 Recovery Concepts 672

18.2 Recovery Techniques Based on Deferred Update 678
19.3 Recovery Techniques Based on Immediate Update 683
18.4 Shadow Paging 684

18.5 The ARIES Recovery Algorithm 686

19.6 Recovery in Multidatabase Systems 689

18.7 Database Backup and Recovery from Catastrophic Failures 691
19.8 Summary 691

Review Questions 692

Exercises 694

Selected Bibliography 697

= part 6
Object and Objeét-Relational Databases B

chapter 20 oncepts for Object Databases 701
20.1 Overview of Object-Oriented Concepts 703
20.2 Object Identity, Object Structure, and Type Constructors 705
711

20.3 Encapsulation of Operations, Methods, and Persistence
20.4 Type and Class Hierarchies and Inheritance 716
20.5 Complex Objects 720

20.6 Other Object-Oriented Concepts
20.7 Summary 725

Review Questions 726

Exercises 727

Selected Bibliography 727

722

Scanned by TapScanner



Xxviii Contents

1 oObject Database€ Standards, Languages,

2
chapter - nd Design 799

21.1 Overview of th
21.2 The Object Definition Languad

91.3 The Object Query Language OOF e
914 Overview of the C++ Language Bin

ign
21.5 Object Database Conceptual Des!g

21.6 Summary 762
Review Questions 763

Exercises 764
Selected Bibliography 764

chapter 24 Object-Relational and Extended-Relational

Systems 765

22.1 Overview of SQL and lts Object-Relational Features

22.2 Evolution of Data Models and Current Trends
of Database Technology @ 773

22.3 The Informix Universal Server 775
22.4 Object-Relational Features of Oracle 8 786

22.5 Implementation and Related Issues for Extended Type Systems 788

22.6 The Nested Relational Model 790
22.7 Summary 792

766

Review Questions 793
Selected Bibliography 793

Epart 7

Further Topics: Securi
and Distribution =

ty, Advanced Modeling,

A

Scanned by TapScanner



Scanned by TapScanner



Contents

Review Questions 006
Exercises 008
Selected Bibliography 910

= part H

Emerging Technologies W

chapter 26 web Database Programming Using PHP 915

26.1 Structured, Semistructured, and Unstructured Data 916

26.2 A Simple PHP Example 921

26.3 Overview of Basic Features of PHP 923

26.4 Overview of PHP Database Programming 930

26.5 Summary 934

Review Questions 935

Exercises 936
Laboratory Exercises 936
Selected Bibliography 937

chapter 27 XML: Extensible Markup Language 939

27.1 XML Hierarchical (Tree) Data Model 940

27.2 XML Documents, DTD, and XML Schema 941

27.3 XML Documents and Databases 950
27.4 XML Querying 957

27.5 Summary gsg9
Review Questions 960
Exercises 960

Selected Bibliography 961

e,

Scanned by TapScanner



Scanned by TapScanner



Scanned by TapScanner



