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Date class encapsulates day, month and year information.

Employee class encapsulates employee name, birthday and hire date.

Composition demonstration.
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thi = reference used implicitly and explicitly to enable an object to
manipulate its own data and invoke its own methods. (Part 1 of 2)
thi s reference demonstration.

static members are accessible to all objects of a class.

static member demonstration.

const and readonly class member demonstration.

Indexers provide subscripted access to an object’s members.
Assembly TimeLibrary contains class Time3.

Simple Class Library.

Assembly TimeLibrary used from class AssemblyTest.
Class View of class Timel (Fig. 8.1) and class TimeTest (Fig. 8.2).
Object Browser when user selects Object from Timel . cs.

Object-Oriented Programming: Inheritance
Inheritance examples.

Inheritance hierarchy for university Communi tyMembers.
Portion of a Shape class hierarchy.

Point classrepresents an x-y coordinate pair.

PointTest class demonstrates class Point functionality.
Cirele class contains an x-y coordinate and a radius.
CircleTest demonstrates class Circle functionality.
Cirecle2 class that inherits from class Point.

Point2 classrepresents an x-y coordinate pair as protected data.
Cireale3 class that inherits from class Point 2.
CircleTest3 demonstrates class Cirele3 functionality.
Point3 class uses properties to manipulate its private data.
Circle4 class that inherits from class Point3, which does not
provide protected data.

CircleTest4 demonstrates class Circle4 functionality.
Cylinder class inherits from class Circle4 and overrides
method Area.

Testing class Cylinder.

Point4 base class contains constructors and finalizer.
Cirecle5 class inherits from class Point3 and overrides a
finalizer method.

Order in which constructors and destructors are called.

Object-Oriented Programming: Polymorphism
Point classrepresents an x-y coordinate pair.

Cirecle class that inherits from class Point.

Assigning derived-class references to base-class references.
Abstract Shape base class.

Point2 class inherits from abstract class Shape.

Cirecle2 class that inherits from class Point 2.

Cylinder2 class inherits from class Circle2.
AbstractShapesTest demonstrates polymorphism in
Point-Circle-Cylinder hierarchy.
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abstract class Employee definition.

Boss class inherits from class Employee.
CommissionWorker class inherits from class Employee.
PieceWorker class inherits from class Employee.
HourlyWorker class inherits from class Employee .
EmployeesTest class tests the Employee class hierarchy.
Interface for returning age of ohjects of disparate classes.
Person class implements IAge interface.

Tree class implements IAge interface.

Demonstrate polymorphism on objects of disparate classes.
IShape interface provides methods Area and Volume and
property Name.

Point3 class implements interface IShape.

Circle3 class inherits from class Point3.

Cylinder3 class inherits from class Circle3.
Interfaces2Test uses interfaces to demonstrate polymorphism
in Point-Circle-Cylinder hierarchy.

Bubble sort using delegates.

Bubble-sort Form application.

Overloading operators for complex numbers.

Using operator overloading.

Exception Handling

Exception handlers for FormatException and
DivideByZeroException.

Demonstrating that £inal 1y blocks always execute regardless of
whether or not an exception occurs.

Excepticn properties and stack unwinding.
ApplicationException subclass thrown when a program
performs illegal operations on negative numbers.
SquareRootTest class thrown an exception if error occurs
when calculating the square root.

Operators checked and unchecked and the handling of
arithmetic overflow.

Graphical User Interface Concepts: Part 1
Sample Internet Explorer window with GUI components.
Some basic GUI components.

Components and controls for Windows Forms.

Common Form properties and events.

Event-handling model using delegates.

Events section of the Properties window.

Simple event-handling example using visual programming.
List of Form events.

Details of C1ick event.

Class Control properties and methods.

Anchoring demonstration.
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136
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15.13

15.14
13.15
13.16
13.17
13.18
15.19

Manipulating the Anchor property of a control.
Docking demonstration.

Class Control layout properties.

Label properties.

TextBox properties and events. (Part 1 of 2)
But ten properties and events.

Program to display hidden text in a password box.
GroupBox properties.

Panel properties.

Creating a Panel with scrollbars.

Using @roupBoxes and Panels to arrange But tons.
CheckBox properties and events.

Using CheckBoxes to change font styles.
RadiocButton properties and events.

Using RadicButtons to set message-window options.
PictureBox properties and events.

Using a PictureBox to display images.

Mouse events, delegates and event arguments.
Using the mouse to draw on a form.

Keyboard events, delegates and event arguments.
Demonstrating keyboard events .

GUI for Exercise 12.4.

GUI for Exercise 12.5.

GUI for Exercise 12.6.

Graphical User Interfaces Concepts: Part 2
Expanded and checked menus.

Visual Studio NET Menu Designer.

MainMenu and Menul tem properties and events.

Menus for changing text font and color.

LinkLabel control in the design phase and in running program.
LinkLabel properties and events.

LinkLabels used to link to a folder, a Web page and an application.

ListBox and CheckedListBox on a form.

ListBox properties, methods and events.

String Collection Editor.

ListBox used in a programto add, remove and clear items.
CheckedListBox properties, methods and events.
CheckedListBox and ListBox used in a program to display a
user selection.

ComboBox demonstration.

CaomboBox properties and events.

CaomboBox used to draw a selected shape.

TreeView displaying a sample tree.

TreeView properties and events.

TreeNode properties and methods.
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15
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TreeNode Editor.

TreeView used to display directories.

ListView properties and events.

Image Collection Editor window for an ImageLi st component.
ListView displaying files and folders.

Tabbed pages in Visual Studio .NET.

TabContrel with TabPages example.

TabPages added to a TabControl.

TabContreol properties and events.

TabkContrel used to display various font settings.

MDD parent window and MDI child windows.

SDI and MDI forms.

MDI parent and MDI child events and properties.

Minimized and maximized child windows.

MenuItem property MdiLi st example.

LayoutMdi enumeration values.

MDI parent-window class.

Child class for MDI demonstration.

Class FrmInheritance, which inherits from class Form, contains
a button (Learn More).

Visual Inheritance through the Form Designer.

Class FrmVisual Test, which inherits from class

Visual Form.FrmInheritance, contains an additional button.
Custom control creation.

Programmer-defined control that displays the current time.
Custom-control creation.

Project properties dialog.

Custom control added to the ToolBox.

Custom control added to a Form.

Multithreading

Thread life cycle.

Thread-priority scheduling.

Threads sleeping and printing.

Producer and consumer threads accessing a shared object without
synchronization.

Producer and consumer threads accessing a shared object with
synchronization.

Producer and consumer threads accessing a circular buffer.

Strings, Characters and Regular Expressions
String constructors.

String indexer, Length properties and CopyTo method.
String test to determine equality.

StartsWith and EndsWith methods.

GetHashCode method demonstration.

Searching for characters and substrings in strings.
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159
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Substrings generated from strings.
Concat static method.

String methods Replace, ToLower, ToUpper, Trim and ToString.

StringBuilder class constructors.
StringBuilder size manipulation.

Append methods of StringBuilder.
StringBuilder's AppendFormat method.
StringBuilder text insertion and removal.
StringBuilder text replacement.

Char’s static character-testing methods and case-conversion methods.

Card class.

Card dealing and shuffling simulation.

Character classes.

Regular expressions checking birthdays.

(Quantifiers used regular expressions.

Validating user information using regular expressions.
Regex methods Replace and Split.

Graphics and Multimedia

System.Drawing namespace’s classes and structures.
GDI+ coordinate system. Units are measured in pixels.
Color structure static constants and their RGE values.
Color structure members .

Classes that derive from class Brush.

Color value and alpha demonstration.

ColeorDial og used to change background and text color.
Fent class read-only properties.

Fontsand FontStyles.

An illustration of font metrics.

FontFamily methods that return font-metric information.
FontFamily class used to obtain font-metric information.
@raphics methods that draw lines, rectangles and ovals.

Demonstration of methods that draw lines, rectangles and ellipses.

Ellipse bounded by a rectangle.
Positive and negative arc angles.
@raphics methods for drawing arcs.
Arc-method demonstration.
@raphics methods for drawing polygons.
Polygon-drawing demonstration.
Shapes drawn on a form.

Paths used to draw stars on a form.
Image resizing.

Animation of a series of images.
Container class for chess pleces.
Chess-game code.

Windows Media Player demonstration.
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lllustrations

Peedy introducing himself when the window opens.
Peedy’s Pleased animation.

Peedy’s reaction when he is clicked.

Peedy flying animation.

Peedy waiting for speech input.

Peedy repeating the user’s request for Seattle-style pizza.
Peedy repeating the user’s request for anchovies as an additional topping.
Peedy recounting the order.

Peedy calculating the total.

Microsoft Agent demonstration.

GUI for Eight Queens exercise.

Files and Streams
Data hierarchy.
C#’s view of an n-byfe file.
File class methods (partial list).
Directory class methods (partial list).
Testing classes File and Directory.
Regular expression used to determine file types.
Base class for GUIs in our file-processing applications.
Record for sequential-access file-processing applications.
Create and write to a sequential-access file.
Sample data for the program of Fig. 17.9.
Reading sequential-access files.
Credit-inquiry program.
Random-access file with fixed-length records.
Record for random-access file-processing applications.
Creating files for random-access file-processing applications.
Writing records to random-access files.
Reading records from random-access files sequentially.
Record-transaction class for the transaction-processor case study.
TransactionProcessorForm class runs the transaction-processor
application.
StartDial ogForm class enables users to access dialog boxes
associated with various transactions.
UpdateDial ogForm class enables users to update records in
transaction-processor case study.
NewDialogForm class enables users to create records in
transaction-processor case study.
DeleteDial ogForm class enables users to remove records from
files in transaction-processor case study.
Inventory of a hardware store.

Extensible Markup Language (XML)
XML used to mark up an article.

article.xml displayed by Internet Explorer.
XML to mark up a business letter.

737
738
738
739
740
740
741
741
742
742
755

759
760
761
761
762
766
772
774
titi
783
784
788
795
795
799
802
807
812

816

817

822

827

830
837

839
842
842



llustrations

184
18.5
18.6
18.7
18.8
18.9
18.10
18.11
18.12
18.13
18.14
18.15
18.16
18.17

18.18
18.19
18.20
18.21
18.22
18.23
18.24
18.25
18.26
18.27

19
19.1
19.2

19.3
194
19.5
196
19.7
19.8
19.9
19.10
19.11
19.12
19.13
19.14
19.15
19.16

19.17

XML namespaces demonstration.

Default namespaces demonstration.

Tree structure for Fig. 18.1.

XmlNodeReader used to iterate through an XML document.
DOM structure of an XML document illustrated by a class .
XPathNavigator class used to navigate selected nodes.
XML document that describes various sports .

XPath expressions and descriptions.

Document Type Definition (DTD) for a business letter.

XML document referencing its assoclated DTD.

XML Validator validates an XML document against a DTD.
XML Validator displaying an error message.

XML document that conforms to a Microsoft Schema document.
Microsoft Schema file that contains structure to which
bookxdr.xml conforms.

XML document that conforms to W3C XML Schema.

XSD Schema document to which bookxsd.xml conforms.
Schema-validation example.

XML document that does not conform to the XSD schema of Fig. 18.19.
XML file that does not conformto the Schema in Fig. 18.17.
XML document containing book information.

XSL document that transforms sorting.aml (Fig. 18.23) into XHTML.

X8SL style sheet applied to an XML document.
BizTalk terminology.
BizTalk markup using an offer Schema.

Database, SQL and ADO .NET

Relational-database structure of an Empl oyee table.

Result set formed by selecting Department and Lecation data
fromthe Empl oyee table.

Authors table from Books.

Data from the Authors table of Books .

Publishers table fromBoocks.

Data from the Publishers table of Books.

AuthorISBN table fromBooks.

Data from AuthorISBN table in Books.

Titles table fromBooks.

Data from the Titles table of Books.

Table relationships in Bocks.

SQL query keywords.

authorID and lastName fromthe Authors table.

Titles with copyrights after 1999 from table Titles.

Authors from the Authors table whose last names start with D.
Authors from table Authors whose last names contain i asthe
second letter.

Authors from table Authors in ascending order by lastName.
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lllustrations

Authors from table Authors in descending order by lastName.
Authors from table Authors in ascending order by 1astName and
by firstName.

Books from table Ti t1es whose titles end with How to Program

in ascending order by title.

Authors from table Authors and ISBN numbers of the authors’
hooks, sorted in ascending order by lastName and £irstName.
TitleAuthor query of Books database.

Portion of the result set produced by the query in Fig. 19.22.
Authors after an INSERT operation to add a record.

Table Authers after an UPDATE operation to change a record.

Table Authers after a DELETE operation to remove arecord.
Accessing and displaying a database’s data.

Execute SQL statements on a database.

Modifying a database.

Application that writes an XML representation of aDataSet toa file.
XML document generated fromDataSet in DatabaseXMLWriter.

ASP .NET, Web Forms and Web Controls

Web server/client interaction. Step 1: The GET request,

GET /books/downloads.htm HTTP/1.1.

Client interacting with Web server. Step 2: The HTTP response,
HTTP/1.1 200 OK.

Three-tier architecture.

ASPX page that displays the Web server’s time.

Code-behind file for a page that displays the Web server’s time.
HTML response when the browser requests WebTime . aspx.
Creating an ASP.NET Web Application in Visual Studio.
Visual Studio creating and linking a virtual directory for the
WebTime project folder.

Solution Explorer window for project WebTime.

Web Forms menu in the Toolbox.

Design mode of Web Form designer.

HTML mode of Web Form designer.

Code-behind file for WebForml . aspx generated by Visual Studio NET.

@ridLayout and FlowLayout illustration.
WebForm.aspx after adding two Labels and setting their properties.
Web controls commonly used in ASP.NET applications.

Web controls demonstration.

AdRotator class demonstrated ona Web form.

Code-behind file for page demonstrating the AdRotator class.
AdvertisementFile used in AdRotator example.
Validators used in a Web Form that generates possible letter
combinations from a phone number.

Code-behind file for the word-generator page.

HTML and ECMAScript sent to the client browser.
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ASPX file that presents a list of programming languages.
Code-behind file that writes cookies to the client.

ASPX page that displays book information.

Cookies being read from a client in an ASP NET application.
HttpCookie properties.

Options supplied on an ASPX page.

Sessions are created for each user in an ASP NET Web application.

HttpSessionState properties.

Session information displayed in a Li stBox.

Session dataread by an ASP NET Web application to provide
recommendations for the user.

Guest-book application GUI.

ASPX file for the guest book application.

Code-behind file for the guest book application.

Log in Web Form.

ASCX code for the header.

Code-behind file for the log-in page of authors application.

ASPX file that allows a user to select an author from a drop-down list.

Database information input into a DataGrid .
ASPX page with tracing turned off.

Tracing enabled on a page.

Tracing information for a project.

ASP .NET and Web Services

ASMX file rendered in Internet Explorer.

Service description for a Web service.

Invoking a method of a Web service from a Web browser.
Results of invoking a Web-service method from a Web browser.
SOAP request for the HugeInteger Web service.
HugeInteger Web service.

Design view of a Web service.

Adding a Web service reference to a project.

Add Web Reference dialog.

Web services located on localhest.

Web reference selection and description.

Solution Explorer after adding a Web reference to a project.
Using the HugeInteger Web service.

Blackjack Web service.

Blackjack game that uses Blackjack Web service.

Alrline reservation Web service.

Airline Web Service in design view.

ASPX file that takes reservation information.

Code-behind file for the reservation page.
TemperatureServer Web service.

Class that stores weather information about a city.

Receiving temperature and weather data from a Web service.
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lllustrations

Class that stores equation information.

Web service that generates random equations .
Returning an object from a Web-service method.
Math tutor application.

Networking: Streams-Based Sockets and Datagrams

Server portion of a client/server stream-socket connection.
Client portion of a client/server stream-socket connection.
Server-side portion of connectionless client/server computing.
Client portion of connectionless client/server computing.

Server side of client/server Tic-Tac-Toe program.

Client side of client/server Tic-Tac-Toe program.

Class Square.

English letters of the alphabet and decimal digits as expressed in
international Morse code.

Data Structures and Collections
Sample self-referential Node class definition.
Two self-referential class objects linked together.
A praphical representation of a linked list.

Definitions of classes Li stNode, List and EmptyListException.

Demonstrating the linked list.

A praphical representation of the InsertAtFront operation.
A praphical representation of the InsertAtBack operation.

A praphical representation of the RemoveFromFront operation.
A praphical representation of the Remove FromBack operation.
StackInheritance extends class List.

Using class StackInheritance.

StackComposition class encapsulates functionality of class List.
QueueInheritance extends classList .

Using inheritance to create a queue.

A graphical representation of a binary tree.

A binary search tree containing 12 values.

Definitions of TreeNode and Tree for a binary search tree.
Creating and traversing a binary tree.

A binary search tree.

Definitions of class TreeNode and Tree for manipulating
IComparable objects.

Demonstrating class Tree with ICcmparable objects.
Program that demonstrates class Array .

Some methods of class ArrayList.

Demomstrating the ArrayList class.

Using the Stack class .

Using the Hashtable class.
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Accessibility

Acts designed to improve Internet and computer accessibility
for people with disabilities.

We Media’s home page. (Courtesy of WeMedia, Inc.)
Enlarging icons using the Customize feature.

Enlarged icons in the development window.

Text Editor before modifying the font size.

Enlarging text in the Options window.

Text Editor after the font size is modified.

Adding tabs to the Toolbox.

Shortcut key creation.

Removing tabs from Visual Studio environment.

Console windows with tabs and without tabs.

Properties of class Control related to accessibility.
Application with accessibility features.

XHIML table without accessibility modifications.

Table optimized for screen reading, using attribute headers.
Home page written in VoiceXML.

Publication page of Deitel and Associates’ VoiceXML page.
VolceXML tags.

Hello World CallXML example. (Courtesy of Voxeo, © Voxeo
Corporation 2000-2001.)

CallXML example that reads three ISBN values. (Courtesy of Voxeo,

© Voxeo Corporation 2000-2001.)
CallXML elements.

Display Settings dialog.

Accessibility Wizard initialization options.
Scroll Bar and Window Border Size dialog.
Adjusting window-element sizes.

Display Color Settings options.
Accessibility Wizard mouse cursor adjustment tool.
SoundSentry dialog.

ShowSounds dialog.

StickyKeys window.

BounceKeys dialog.

ToggleKeys window.

Extra Keyboard Help dialog.
MouseKeys window.

Mouse Button Settings window.
Mouse Speed dialog

Set Automatic Timeouts dialog.
Saving new accessibility settings.
Narrator window.

Volice-settings window.

Narrator reading Notepad text.
Microsoft On-Screen Keyboard.
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24.43
24.44

Al

Bl
B2

B.3
B4
B5
Bb6
B.7
B8
B9
B.10

&l
857
C.3
C.A4

E5

D1
D2
D3
D4
D5
Ds6
D7
D38
D9
D.10
D11
D.12
D.13
D.14
D.15
D.16
D.17

Microsoft Internet Explorer 5.5's accessibility options.
Advanced accessibility settings in Microsoft Internet Explorer 5.5.

Operator Precedence Chart
Ovperator precedence chart.

Number Systems (on CD)

Digits of the binary, octal, decimal and hexadecimal number systems.

Comparison of the binary, octal, decimal and hexadecimal
number systems.

Positional values in the decimal number system.
Positional values in the binary number system.

Positional values in the octal number system.

Positional values in the hexadecimal number system.
Decimal, binary, octal, and hexadecimal equivalents .
Converting a binary number to decimal.

Converting an octal number to decimal.

Converting a hexadecimal number to decimal.

Career Opportunities (on CD)

Monster.com home page. (Courtesy of Monster.com.]
FlipDog.com job search. (Courtesy of Flipdog.com.)
List of a job seeker’s criteria.

Advantage Hiring, Inc.’s Net-Interview™ service. (Courtesy of
Advantage Hiring, Inc.)

eLance . com request for proposal (REP) example.

{Courtesy of eLance, Inc.]

Visual Studio .NET Debugger
Syntax error.

Debug sample program.

Setting a breakpoint.

Debug configuration setting.

Console application suspended for debugging.
Execution suspended at a breakpoint.
Watch window.

Autos, Locals and This windows.
Immediate window.

Debug toolbar icons.

Breakpoints window.

Disabled breakpoint.

New Breakpoint dialog.

Breakpoint Hit Count dialog.
Breakpoint Condition dialog.
Debugging methods.

Call Stack window.
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1279
1281
1281
1282
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1301

1312
1313
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1319
1320
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D.18
D.19
D.20
D.21
D.22
D.23
D.24

E

El
E:Z
E3
E.4
EES
E6
E7
ES8

F
F.1

G

G.1
G.2
G.3
GA

H

H.1
H2
H.3
H4
H.5
H6

|

IDE displaving a method’s calling point.

Debug program control features.

Using the Immediate window to debug methods.
Object debugging example.

Breakpoint location for class debugging.
Expanded class in Watch window.

Expanded array in Watch window.

Generating Documentation in Visual Studio (on CD)
Point marked up with XML comments.

Cirele class marked up with XML comments.

CircleTest class marked up with XML comments.

Selecting the Build Comment Web Pages from Tools menu.

Saving a document to a file.

XHTML documentation of class Circle.

XHTML documentation of method Area method of class Circle.
XML documentation generated by Visual Studio NET.

ASCIl Character Set
ASCII character set.

Unicode® (on CD)

Correlation between the three encoding forms.
Various glyphs of the character A.

Unicode values for multiple languages.

Some character ranges.

COM Integration (on CD)

ActiveX control registration.

Customize Toolbox dialog with an ActiveX control selected.
IDE s toolbox and LakelScrellbar properties.

ActiveX COM control integration in C#.

Add Reference dialog DLL Selection.

COMDLL component in C#.

Introduction to HyperText Markup Language 4:

Part 1 (on CD)

Il
1.2
I3
1.4
115
L6
L7
I8

Basic HTML file.

Header elements h1 through hé.
Linking to other Web pages.

Linking to an email address.

Placing images in HTML files.

Using images as link anchors.

Inserting special characters into HIML.
Unordered lists in HIML.

XXXV
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WY Hustrations

1.9 Nested and ordered lists in HI'ML. 1389

J Introduction to HyperText Markup Language 4:
Part 2 (on CD)

J.1  HTML table. 1398
Ji Complex HI'ML table. 1401
J.3 Simple form with hidden fields and a text box. 1403
J4  Formincluding textareas, password boxes and checkboxes. 1406
J.5  Formincluding radio buttons and pulldown lists. 1409
J.6 Using internal hyperlinks to make your pages more navigable. 1413
J.7 Picture with links anchored to an image map. 1416
].8 Using meta to provide keywords and a description. 14138
J.9  Web site using two frames—navigation and content. 1420
J.10  Framed Web site with a nested frameset. 1423

K Introduction to XHTML: Part 1 (on CD)

K.1  First XHTML example. 1432
K.2  Validating an XHTML document. (Courtesy of World Wide Web

Consortium (W3C).) 1434
K.3 XHTML validation results. (Courtesy of World Wide Web

Consortium (W3C).) 1436
K.4  Header elements hi through hé. 1437
K.5  Linking to other Web pages. 1438
K.6  Linking to an e-mail address. 1440
K.7  Placing images in XHTML files. 1441
K.8  Using images as link anchors. 1443
K.9  Inserting special characters into XHTML. 1445
K.10 Nested and ordered lists in XHTML. 1448

L Introduction to XHTML: Part 2 (on CD)

L.1  XHIML table. 1457
L.2  Complex XHI'ML table. 1460
L.3  Simple form with hidden fields and a textbox. 1463
L.4  Formwith textareas, password boxes and checkboxes. 1466
L.5  Formincluding radio buttons and drop-down lists. 1469
L.6  Using internal hyperlinks to make pages more easily navigable. 1473
L.7  Image with links anchored to an image map. 1476
L.8 Usingmeta to provide keywords and a description. 14738
L9  Web document containing two frames—navigation and content. 1480
L.10 XHIML document displayed in the left frame of Fig. L.5. 1482
L.11 Framed Web site with a nested frameset. 1484
L.12 XHTML table for Exercise L.7. 1489
L.13 XHTML table for Exercise L.8. 1490

M HTIML/XHTML Special Characters
M.1  XHTIML special characters. 1491
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