
Preface xxi

Before You Begin xxxii

Part 1: Introduction 1
1 Introduction to Computers and

the Internet 2
1.1 Introduction 3
1.2 What Is a Computer? 7
1.3 Computer Organization 7
1.4 Machine Languages, Assembly Languages

and High-Level Languages 8
1.5 History of the Internet and World Wide Web 10
1.6 World Wide Web Consortium (W3C) 11
1.7 Web 2.0 12
1.8 Personal, Distributed and Client/Server Computing 13
1.9 Hardware Trends 14
1.10 Key Software Trend: Object Technology 15
1.11 JavaScript: Object-Based Scripting for the Web 16
1.12 Browser Portability 17
1.13 C, C++ and Java 17
1.14 BASIC, Visual Basic, Visual C++, C# and .NET 18
1.15 Software Technologies 18
1.16 Notes about Internet & World Wide Web How to Program, 4/e 20
1.17 Web Resources 20

2 Web Browser Basics: Internet Explorer
and Firefox 28

2.1 Introduction to the Internet Explorer 7 and Firefox 2 Web Browsers 29
2.2 Connecting to the Internet 29
2.3 Internet Explorer 7 and Firefox 2 Features 30
2.4 Customizing Browser Settings 36
2.5 Searching the Internet 37
2.6 Keeping Track of Your Favorite Sites 40
2.7 File Transfer Protocol (FTP) 40
2.8 Online Help 42

Contents



x Contents

2.9 Other Web Browsers 44
2.10 Wrap-Up 44
2.11 Web Resources 44

3 Dive Into® Web 2.0 50
3.1 Introduction 51
3.2 What Is Web 2.0? 52
3.3 Search 55
3.4 Content Networks 60
3.5 User-Generated Content 61
3.6 Blogging 64
3.7 Social Networking 67
3.8 Social Media 71
3.9 Tagging 74
3.10 Social Bookmarking 76
3.11 Software Development 77
3.12 Rich Internet Applications (RIAs) 80
3.13 Web Services, Mashups, Widgets and Gadgets 82
3.14 Location-Based Services 85
3.15 XML, RSS, Atom, JSON and VoIP 87
3.16 Web 2.0 Monetization Models 88
3.17 Web 2.0 Business Models 89
3.18 Future of the Web 93
3.19 Wrap-Up 96
3.20 Where to Go for More Web 2.0 Information 97
3.21 Web 2.0 Bibliography 97
3.22 Web 2.0 Glossary 104

Part 2: The Ajax Client 117
4 Introduction to XHTML 118
4.1 Introduction 119
4.2 Editing XHTML 120
4.3 First XHTML Example 120
4.4 W3C XHTML Validation Service 123
4.5 Headings 123
4.6 Linking 124
4.7 Images 127
4.8 Special Characters and Horizontal Rules 130
4.9 Lists 132
4.10 Tables 135
4.11 Forms 139
4.12 Internal Linking 146
4.13 meta Elements 149
4.14 Wrap-Up 150
4.15 Web Resources 151



Contents xi

5 Cascading Style Sheets™ (CSS) 159
5.1 Introduction 160
5.2 Inline Styles 161
5.3 Embedded Style Sheets 162
5.4 Conflicting Styles 165
5.5 Linking External Style Sheets 168
5.6 Positioning Elements 170
5.7 Backgrounds 174
5.8 Element Dimensions 176
5.9 Box Model and Text Flow 177
5.10 Media Types 181
5.11 Building a CSS Drop-Down Menu 184
5.12 User Style Sheets 186
5.13 CSS 3 189
5.14 Wrap-Up 190
5.15 Web Resources 190

6 JavaScript: Introduction to Scripting 197
6.1 Introduction 198
6.2 Simple Program: Displaying a Line of Text in a Web Page 199
6.3 Modifying Our First Program 202
6.4 Obtaining User Input with prompt Dialogs 207

6.4.1 Dynamic Welcome Page 207
6.4.2 Adding Integers 211

6.5 Memory Concepts 214
6.6 Arithmetic 215
6.7 Decision Making: Equality and Relational Operators 217
6.8 Wrap-Up 223
6.9 Web Resources 223

7 JavaScript: Control Statements I 234
7.1 Introduction 235
7.2 Algorithms 235
7.3 Pseudocode 236
7.4 Control Structures 236
7.5 if Selection Statement 239
7.6 if…else Selection Statement 240
7.7 while Repetition Statement 245
7.8 Formulating Algorithms: Counter-Controlled Repetition 246
7.9 Formulating Algorithms: Sentinel-Controlled Repetition 250
7.10 Formulating Algorithms: Nested Control Statements 256
7.11 Assignment Operators 260
7.12 Increment and Decrement Operators 261
7.13 Wrap-Up 265
7.14 Web Resources 265



xii Contents

8 JavaScript: Control Statements II 278
8.1 Introduction 279
8.2 Essentials of Counter-Controlled Repetition 279
8.3 for Repetition Statement 281
8.4 Examples Using the for Statement 286
8.5 switch Multiple-Selection Statement 290
8.6 do…while Repetition Statement 295
8.7 break and continue Statements 297
8.8 Labeled break and continue Statements 299
8.9 Logical Operators 302
8.10 Summary of Structured Programming 306
8.11 Wrap-Up 311
8.12 Web Resources 311

9 JavaScript: Functions 321
9.1 Introduction 322
9.2 Program Modules in JavaScript 322
9.3 Programmer-Defined Functions 324
9.4 Function Definitions 324
9.5 Random Number Generation 329
9.6 Example: Game of Chance 334
9.7 Another Example: Random Image Generator 341
9.8 Scope Rules 342
9.9 JavaScript Global Functions 345
9.10 Recursion 346
9.11 Recursion vs. Iteration 349
9.12 Wrap-Up 350
9.13 Web Resources 351

10 JavaScript: Arrays 362
10.1 Introduction 363
10.2 Arrays 363
10.3 Declaring and Allocating Arrays 365
10.4 Examples Using Arrays 365
10.5 Random Image Generator Using Arrays 373
10.6 References and Reference Parameters 374
10.7 Passing Arrays to Functions 375
10.8 Sorting Arrays 378
10.9 Searching Arrays: Linear Search and Binary Search 380
10.10 Multidimensional Arrays 386
10.11 Building an Online Quiz 390
10.12 Wrap-Up 393
10.13 Web Resources 393

11 JavaScript: Objects 403
11.1 Introduction 404



Contents xiii

11.2 Introduction to Object Technology 404
11.3 Math Object 407
11.4 String Object 409

11.4.1 Fundamentals of Characters and Strings 409
11.4.2 Methods of the String Object 410
11.4.3 Character-Processing Methods 411
11.4.4 Searching Methods 413
11.4.5 Splitting Strings and Obtaining Substrings 415
11.4.6 XHTML Markup Methods 417

11.5 Date Object 419
11.6 Boolean and Number Objects 425
11.7 document Object 426
11.8 window Object 427
11.9 Using Cookies 432
11.10 Final JavaScript Example 436
11.11 Using JSON to Represent Objects 444
11.12 Wrap-Up 445
11.13 Web Resources 445

12 Document Object Model (DOM):
Objects and Collections 458

12.1 Introduction 459
12.2 Modeling a Document: DOM Nodes and Trees 459
12.3 Traversing and Modifying a DOM Tree 462
12.4 DOM Collections 473
12.5 Dynamic Styles 475
12.6 Summary of the DOM Objects and Collections 481
12.7 Wrap-Up 482
12.8 Web Resources 483

13 JavaScript: Events 487
13.1 Introduction 488
13.2 Registering Event Handlers 488
13.3 Event onload 491
13.4 Event onmousemove, the event Object and this 492
13.5 Rollovers with onmouseover and onmouseout 497
13.6 Form Processing with onfocus and onblur 502
13.7 More Form Processing with onsubmit and onreset 505
13.8 Event Bubbling 507
13.9 More Events 509
13.10 Wrap-Up 510
13.11 Web Resources 511

14 XML and RSS 515
14.1 Introduction 516
14.2 XML Basics 516



xiv Contents

14.3 Structuring Data 519
14.4 XML Namespaces 526
14.5 Document Type Definitions (DTDs) 529
14.6 W3C XML Schema Documents 533
14.7 XML Vocabularies 540

14.7.1 MathML™ 540
14.7.2 Other Markup Languages 544

14.8 Extensible Stylesheet Language and XSL Transformations 544
14.9 Document Object Model (DOM) 553
14.10 RSS 570
14.11 Wrap-Up 578
14.12 Web Resources 578

15 Ajax-Enabled Rich Internet Applications 588
15.1 Introduction 589
15.2 Traditional Web Applications vs. Ajax Applications 590
15.3 Rich Internet Applications (RIAs) with Ajax 592
15.4 History of Ajax 594
15.5 “Raw” Ajax Example Using the XMLHttpRequest Object 594
15.6 Using XML and the DOM 600
15.7 Creating a Full-Scale Ajax-Enabled Application 604
15.8 Dojo Toolkit 617
15.9 Wrap-Up 626
15.10 Web Resources 627

Part 3: Rich Internet Application
Client Technologies 635

16 Adobe® Flash® CS3 636
16.1 Introduction 637
16.2 Flash Movie Development 638
16.3 Learning Flash with Hands-On Examples 640

16.3.1 Creating a Shape with the Oval Tool 642
16.3.2 Adding Text to a Button 644
16.3.3 Converting a Shape into a Symbol 645
16.3.4 Editing Button Symbols 647
16.3.5 Adding Keyframes 648
16.3.6 Adding Sound to a Button 649
16.3.7 Verifying Changes with Test Movie 650
16.3.8 Adding Layers to a Movie 651
16.3.9 Animating Text with Tweening 652
16.3.10 Adding a Text Field 654
16.3.11 Adding ActionScript 655

16.4 Publishing Your Flash Movie 656



Contents xv

16.5 Creating Special Effects with Flash 657
16.5.1 Importing and Manipulating Bitmaps 657
16.5.2 Creating an Advertisement Banner with Masking 658
16.5.3 Adding Online Help to Forms 661

16.6 Creating a Website Splash Screen 669
16.7 ActionScript 675
16.8 Wrap-Up 675
16.9 Web Resources 676

17 Adobe® Flash® CS3: Building an
Interactive Game 683

17.1 Introduction 684
17.2 Object-Oriented Programming 686
17.3 Objects in Flash 686
17.4 Cannon Game: Preliminary Instructions and Notes 688
17.5 Adding a Start Button 689
17.6 Creating Moving Objects 689
17.7 Adding the Rotating Cannon 694
17.8 Adding the Cannonball 696
17.9 Adding Sound and Text Objects to the Movie 699
17.10 Adding the Time Counter 700
17.11 Detecting a Miss 702
17.12 Adding Collision Detection 703
17.13 Finishing the Game 706
17.14 ActionScript 3.0 Elements Introduced in This Chapter 707

18 Adobe® Flex™ 2 and Rich Internet
Applications 711

18.1 Introduction 712
18.2 Flex Platform Overview 713
18.3 Creating a Simple User Interface 714
18.4 Accessing XML Data from Your Application 725
18.5 Interacting with Server-Side Applications 739
18.6 Customizing Your User Interface 748
18.7 Creating Charts and Graphs 752
18.8 Connection-Independent RIAs on the Desktop:

Adobe Integrated Runtime (AIR) 760
18.9 Flex 3 Beta 761
18.10 Wrap-Up 761
18.11 Web Resources 761

19 Microsoft® Silverlight™ and Rich Internet
Applications 770

19.1 Introduction 771
19.2 Platform Overview 772



xvi Contents

19.3 Silverlight 1.0 Installation and Overview 772
19.4 Creating a Movie Viewer for Silverlight 1.0 773

19.4.1 Creating a User Interface In XAML Using Expression Blend 773
19.4.2 Using Storyboards 775
19.4.3 Creating Controls 776
19.4.4 Using JavaScript for Event Handling and DOM Manipulation 785

19.5 Embedding Silverlight in HTML 793
19.6 Silverlight Streaming 794
19.7 Silverlight 1.1 Installation and Overview 798
19.8 Creating a Cover Viewer for Silverlight 1.1 Alpha 798
19.9 Building an Application with Third-Party Controls 807
19.10 Consuming a Web Service 812

19.10.1 Consuming the HugeInteger Web Service 815
19.11 Silverlight Demos, Games and Web Resources 820
19.12 Wrap-Up 823

20 Adobe® Dreamweaver® CS3 830
20.1 Introduction 831
20.2 Adobe Dreamweaver CS3 831
20.3 Text Styles 835
20.4 Images and Links 841
20.5 Symbols and Lines 842
20.6 Tables 843
20.7 Forms 846
20.8 Scripting in Dreamweaver 849
20.9 Spry Framework for Creating Ajax Applications 850
20.10 Site Management 852
20.11 Wrap-Up 852
20.12 Web Resources 852

Part 4: Rich Internet Application
Server Technologies 857
21 Web Servers (IIS and Apache) 858
21.1 Introduction 859
21.2 HTTP Transactions 859
21.3 Multitier Application Architecture 863
21.4 Client-Side Scripting versus Server-Side Scripting 864
21.5 Accessing Web Servers 865
21.6 Microsoft Internet Information Services (IIS) 865

21.6.1 Microsoft Internet Information Services (IIS) 5.1 and 6.0 865
21.6.2 Microsoft Internet Information Services (IIS) 7.0 868

21.7 Apache HTTP Server 870
21.8 Requesting Documents 872
21.9 Web Resources 873



Contents xvii

22 Database: SQL, MySQL, ADO.NET 2.0
and Java DB 879

22.1 Introduction 880
22.2 Relational Databases 881
22.3 Relational Database Overview: A books Database 882
22.4 SQL 885

22.4.1 Basic SELECT Query 885
22.4.2 WHERE Clause 886
22.4.3 ORDER BY Clause 888
22.4.4 Combining Data from Multiple Tables: INNER JOIN 890
22.4.5 INSERT Statement 891
22.4.6 UPDATE Statement 892
22.4.7 DELETE Statement 893

22.5 MySQL 894
22.6 Instructions for Installing MySQL 894
22.7 Instructions for Setting Up a MySQL User Account 895
22.8 Creating a Database in MySQL 896
22.9 ADO.NET Object Model 896
22.10 Java DB/Apache Derby 898
22.11 Wrap-Up 898
22.12 Web Resources 898

23 PHP 905
23.1 Introduction 906
23.2 PHP Basics 907
23.3 String Processing and Regular Expressions 917

23.3.1 Comparing Strings 917
23.3.2 Regular Expressions 918

23.4 Form Processing and Business Logic 922
23.5 Connecting to a Database 929
23.6 Using Cookies 933
23.7 Dynamic Content 939
23.8 Operator Precedence Chart 948
23.9 Wrap-Up 950
23.10 Web Resources 950

24 Ruby on Rails 956
24.1 Introduction 957
24.2 Ruby 957
24.3 Rails Framework 964
24.4 ActionController and ActionView 966
24.5 A Database-Driven Web Application 969
24.6 Case Study: Message Forum 974

24.6.1 Logging In and Logging Out 974
24.6.2 Embellishing the Models 978



xviii Contents

24.6.3 Generating Scaffold Code 980
24.6.4 Forum Controller and Forum Views 981
24.6.5 Message Controller and Message Views 986
24.6.6 Ajax-Enabled Rails Applications 990

24.7 Script.aculo.us 995
24.8 Wrap-Up 1003
24.9 Web Resources 1003

25 ASP.NET 2.0 and ASP.NET Ajax 1009
25.1 Introduction 1010
25.2 Creating and Running a Simple Web Form Example 1011

25.2.1 Examining an ASPX File 1012
25.2.2 Examining a Code-Behind File 1014
25.2.3 Relationship Between an ASPX File and a Code-Behind File 1015
25.2.4 How the Code in an ASP.NET Web Page Executes 1015
25.2.5 Examining the XHTML Generated by an ASP.NET Application 1016
25.2.6 Building an ASP.NET Web Application 1017

25.3 Web Controls 1025
25.3.1 Text and Graphics Controls 1025
25.3.2 AdRotator Control 1030
25.3.3 Validation Controls 1035

25.4 Session Tracking 1046
25.4.1 Cookies 1047
25.4.2 Session Tracking with HttpSessionState 1055

25.5 Case Study: Connecting to a Database in ASP.NET 1062
25.5.1 Building a Web Form That Displays Data from a Database 1063
25.5.2 Modifying the Code-Behind File for the Guestbook Application 1072

25.6 Case Study: Secure Books Database Application 1074
25.6.1 Examining the Completed Secure Books Database Application 1074
25.6.2 Creating the Secure Books Database Application 1078

25.7 ASP.NET Ajax 1102
25.8 Wrap-Up 1106
25.9 Web Resources 1107

26 JavaServer™ Faces Web Applications 1118
26.1 Introduction 1119
26.2 Java Web Technologies 1120

26.2.1 Servlets 1120
26.2.2 JavaServer Pages 1121
26.2.3 JavaServer Faces 1122
26.2.4 Web Technologies in Netbeans 1122

26.3 Creating and Running a Simple Application in Netbeans 1123
26.3.1 Examining a JSP File 1124
26.3.2 Examining a Page Bean File 1126
26.3.3 Event-Processing Life Cycle 1130
26.3.4 Relationship Between the JSP and Page Bean Files 1131



Contents xix

26.3.5 Examining the XHTML Generated by a Java Web Application 1131
26.3.6 Building a Web Application in Netbeans 1133

26.4 JSF Components 1140
26.4.1 Text and Graphics Components 1140
26.4.2 Validation Using Validator Components and Custom Validators 1145

26.5 Session Tracking 1153
26.5.1 Cookies 1154
26.5.2 Session Tracking with the SessionBean Object 1166

26.6 Wrap-Up 1176
26.7 Web Resources 1177

27 Ajax-Enabled JavaServer™ Faces
Web Applications 1187

27.1 Introduction 1188
27.2 Accessing Databases in Web Applications 1189

27.2.1 Building a Web Application That Displays Data from a Database 1189
27.2.2 Modifying the Page Bean File for the AddressBook Application 1198

27.3 Ajax-Enabled JSF Components 1201
27.4 AutoComplete Text Field and Virtual Forms 1202

27.4.1 Configuring Virtual Forms 1203
27.4.2 JSP File with Virtual Forms and an AutoComplete Text Field 1204
27.4.3 Providing Suggestions for an AutoComplete Text Field 1208

27.5 Google Maps Map Viewer Component 1210
27.5.1 Obtaining a Google Maps API Key 1211
27.5.2 Adding a Map Viewer Component to a Page 1211
27.5.3 JSP File with a Map Viewer Component 1212
27.5.4 Page Bean That Displays a Map in the Map Viewer Component 1216

27.6 Wrap-Up 1219
27.7 Web Resources 1220

28 Web Services 1225
28.1 Introduction 1226
28.2 Java Web Services Basics 1228
28.3 Creating, Publishing, Testing and Describing a Web Service 1228

28.3.1 Creating a Web Application Project and Adding a Web
Service Class in Netbeans 1229

28.3.2 Defining the HugeInteger Web Service in Netbeans 1229
28.3.3 Publishing the HugeInteger Web Service from Netbeans 1234
28.3.4 Testing the HugeInteger Web Service with Sun Java System

Application Server’s Tester Web page 1234
28.3.5 Describing a Web Service with the Web Service

Description Language (WSDL) 1238
28.4 Consuming a Web Service 1239

28.4.1 Creating a Client in Netbeans to Consume the HugeInteger

Web Service 1239
28.4.2 Consuming the HugeInteger Web Service 1242



xx Contents

28.5 SOAP 1248
28.6 Session Tracking in Web Services 1249

28.6.1 Creating a Blackjack Web Service 1250
28.6.2 Consuming the Blackjack Web Service 1254

28.7 Consuming a Database-Driven Web Service from a Web Application 1265
28.7.1 Configuring Java DB in Netbeans and Creating the

Reservation Database 1265
28.7.2 Creating a Web Application to Interact with the

Reservation Web Service 1268
28.8 Passing an Object of a User-Defined Type to a Web Service 1273
28.9 REST-Based Web Services in ASP.NET 1283

28.9.1 REST-Based Web Service Functionality 1284
28.9.2 Creating an ASP.NET REST-Based Web Service 1288
28.9.3 Adding Data Components to a Web Service 1291

28.10 Wrap-Up 1294
28.11 Web Resources 1295

Part 5: Appendices 1303
A XHTML Special Characters 1304

B XHTML Colors 1305

C JavaScript Operator Precedence Chart 1308

D ASCII Character Set 1310

E Number Systems 1311
E.1 Introduction 1312
E.2 Abbreviating Binary Numbers as Octal and Hexadecimal Numbers 1315
E.3 Converting Octal and Hexadecimal Numbers to Binary Numbers 1316
E.4 Converting from Binary, Octal or Hexadecimal to Decimal 1317
E.5 Converting from Decimal to Binary, Octal or Hexadecimal 1318
E.6 Negative Binary Numbers: Two’s Complement Notation 1319

F Unicode® 1325
F.1 Introduction 1326
F.2 Unicode Transformation Formats 1327
F.3 Characters and Glyphs 1328
F.4 Advantages/Disadvantages of Unicode 1328
F.5 Unicode Consortium’s Website 1329
F.6 Using Unicode 1330
F.7 Character Ranges 1334

Index 1338


	Statement1: © 2008 Pearson Education, Inc., Upper Saddle River, NJ.  All rights reserved. This material is protected under all copyright laws as they currently exist. No portion of this material may be reproduced, in any form or by any means, without permission in writing from the publisher.

For the exclusive use of adopters of the book Internet and World wide Web How to Program, Fourth Edition,
by Deitel and Deitel. ISBN 0-13-175242-1.
	Deitel: © 2008 Pearson Education, Inc., Upper Saddle River, NJ. All Rights Reserved.


