Table of Contents

INEFOTUCTION Lttt b e h e bt s b et e bt s b bt e s bt e s ab e et e e e st bt e s an e e ner e e saneeneneas Xvii
Chapter 1: INtrodUCING C# 2008 ..........uuiiiiiiiee ettt e e e e e e e e ettt e e e e e e e anabaeeeaaeaaaasbaeeaeaaeeaasseeeaaasaaannnes 1
LT .7= o o R

New Features of C# 2008
Implicitly Typed Local Variables
Auto-Implemented Properties
Extension Methods
Query Keywords
Partial Method Definitions
Object and Collection Initializers
Anonymous Types
Lambda Expressions

Identifiers and Keywords

Data Types, Variables, and Constants
Value Types
Reference Types
Pointer Types
Type Conversions....
Boxing and Unboxing..
Variables and Constants

Expressions and Operators
Operator Precedence

Immediate Solutions
Creating a Simple C# 2008 Console Application
Declaring Variables
Initializing Variables
Declaring Constants.........
Declaring Nullable Type Variables.
Using the ?? (Null Coalescing) Operator ..
Specifying the Scope of a Variable
Using the Scope Resolution Operator (::
Declaring and Initializing Strings ...
Manipulating Strings
Converting a Number Type to Another Number Type
Converting a String Type to a Number Type.............
Converting Two Nullable Types..
Using the is and as Operators
Determining the Minimum and Maximum Values of Data Types
Creating an Enumeration
Declaring Single- and Multi-dimensional Arrays..
Iterating Through an Array.........c.cccoevevvevncnnee.
Creating an Alias
Summary




Table of Contents

Chapter 2: Namespaces, Classes, Objects, and STrUCES .......cooiiiiiiiiie i a7

LT 7= o o USSR

INAIMESPACES ......ocvvvictci ittt a bR R s R bR R s e AR A bR d s R AR AR R a e
The System Namespaces

Classes and Objects
Syntax of a Class
Methods as Class Members
Access Modifiers ........ccoueererenernereeennnn
Using Objects to Access Class Members ..
Constructors and Destructors.................
Static Classes and Static Class Members
Properties ....
Indexers...

Structs........
Syntax of a Struct .....
Access Modifiers for Structs

IMMEdIate SOIULIONS....coiiiiiiii e
Creating a Namespace...........cccc.......
Adding a Reference to the Namespace.................

Accessing a Predefined Namespace through the using Directive
Creating a Class
Declaring a Partial Class
Creating an Object ....
Using this Keyword .....
Creating an Array of Objects
Using a Method with Parameters
Using a Method with Variable Number of Arguments ..
Passing a Reference Argument to a Method
Passing an Object as an Argument to a Method
Returning a Value from a Method..................

Creating a Partial Method............cccccoovuninace

Using a Parameterized Constructor in a Class
Creating a Copy Constructor
Calling the Destructor of a Class
Creating a Static Class....................
Using a Static Method in Classes ...........c.cccceuuue.e.
Assigning and Retrieving Values Using a Property .
Using Object Initializers
Retrieving Values Using a Read-Only Property
Creating a Static Property
Creating an Anonymous Type
Using an Indexer
Using a String Indexer
Nesting Classes
Using a Struct
Summary

Chapter 3: Flow Control and Exception Handling in C# 2008 Programs ..........cccccvveveeeesiiiivenreeessesinnnns 93

LT 7= o o OSSPSR

Control Flow Statements....

Selection Statements ...

Iteration Statements or Loops

Jump Statements
Exception Handling..........ccccceuvvune.

The try...catch.. .finally Statement..

The throw Statement

IMMEdIAtE SOIUTIONS.....eiiiiiiii bbb
USING AN I SEALEIMENT ...t
Using Nested if STAtIMENTS..............ccuiiiiiiiiiii st 102

Vi



Table of Contents

Using a switch Statement
Falling through a switch Statement
Using a while Loop ......
Using a do...while Loop.
Using a for Loop
Using a foreach Loop
Using a Nested for loop for Multi-dimensional Arrays
Creating an Infinite Loop
Jumping to a Labeled Statement
Breaking Out of a Loop
Using the continue Statement
Capturing an Exception
Throwing an Exception
Using the checked and unchecked Statements
Summary

Chapter 4: Object-Oriented Programming in C# 2008 .........ccccoiiiiiiiiiiieeiiiiiiieie e e esiiie e e e siiraeeea e 121
1A D=1 o 11 D T ST T TSSO TSP TSP PPV RO UR ORI

Encapsulation
Inheritance
Inheritance and Constructors
Sealed Classes and Sealed Methods
Extension Methods
Polymorphism
Compile time Polymorphism/Overloading
Runtime Polymorphism/Overriding.......
Abstract Classes and Abstract Methods
Interfaces
Syntax of Interfaces
Implementation of Interfaces
Interfaces and Inheritance

IMMEAIAtE SOIULIONS ... .ottt ne s
Inheriting a Class/Creating a Derived Class ...........cccciiiiiiiii s
Creating a Sealed Class
Using an Extension Method.......................
Encapsulation using Accessors and Mutators
Encapsulation using Properties..................
Overloading an Operator
Overloading a Method
Overloading an Indexer............cccccoovuunnee
Hiding a Method Using the new Operator ..
Overriding a Method using the Virtual Keyword .
Creating an Interface
Implementing an Interface
Inheriting an Interface

Summary
Chapter 5: Pointers, Delegates, and EVENTS .........ooiii it e e e e e neaee e e e ennees 149
T 57 o o
Pointers
Unsafe Code... ..150

Declaring Pointers.
Performing Arithmetic Operations on Pointers.
Converting Pointers
Delegates
Declaring a Delegate....
Defining Delegate Methods
Creating Delegate Objects
Invoking Delegate Objects
Multicasting with Delegates




Table of Contents

Covariance and Contravariance
Anonymous Methods and Delegates ....
Events ..............
Event Sources.
Event Handlers
Events and Delegates
Multiple Event Handlers

IMMEdIAtE SOIULIONS ..ottt bbbt
Creating Pointer t0 Nt data LYPe..........ccciiuiiiiiiii s 160
Dereferencing Pointers
Using Pointers to Arrays
Using Pointers to Structures
Using Pointers to a Pointer
Subtracting Pointers
Converting a Pointer Type to another Pointer Type
Using the fixed Statement
Creating a Delegate
Declaring and Instantiating a Delegate..
Creating Multicast Delegates
Implementing Covariance
Implementing Contravariance
Using Anonymous Methods to Instantiate Delegates
Creating Events
Chaining Events...............
Working with an Event Source.
Firing an Event
Summary

Chapter 6: Introducing Windows Presentation FOUNAation ...........ccccoooiiiiiiiiaiiiiiiiiiii e 185

LT 7= o 1 o PP
Main Features of WPF 3.5.........cccoviiiinininininiinne
Improved Application Model..
Improved Controls
Support for Data Validation and Data Binding Models and LINQ
Support for High-End Text Rendering, Typography, and Documents.....
Enhanced Support for 2-D and 3-D Graphics, Animation, and Multimedia...
WPF 3.5 Architecture
PresentationFramework
PresentationCore
WindowsBase
MIL or Milcore
WPF 3.5 Class Hierarchy
The System.Windows.Threading.DispatcherObject Class
The System.Windows.DependencyObject Class ...
The System.Windows.Freezable Class
The System.Windows.Media.Visual Class
The System.Windows.UIElement Class
The System.Windows.FrameworkElement Class
The System.Windows.Controls.Control Class....
The System.Windows.Controls.Panel Class....
The System.Windows.Shapes.Shape Class
The System.Windows.ContentElement Class ...
WPF 3.5 Application Model.........c.cccccruerneunnce
Types of WPF Applications...
The Application Class...........cccocvuucene
Exploring the WPF 3.5 Designer Interface
Design View
XAML View ...
Split View Bar
Tag Navigator

viii



Table of Contents

Solution Explorer
Properties Window ..

Document Outline Window .....
Using XAML in WPF 3.5 Applications
XAML Elements
Namespaces and XAML
XAML Property Syntax..
Markup Extensions..
WPF Properties
Dependency Properties
Attached Properties
WPF Events
Routed Events
Attached Events
Lifetime Events.......cccccooovuvinininnnnnns
Working with Dialog Boxes in WPF Applications.
The MessageBox Class
The OpenfFileDialog Class
The SaveFileDialog Class
The PrintDialog Class.....
Compiling and Running WPF 3.5 applications

IMMEdiate SOIULIONS......oiiiiiiiii bbb
Working with WPF Windows ..........ccccecviiinivinininnnne
Adding Rows and Columns to a Grid Through XAML..
Creating a Dialog Box in a WPF 3.5 Application.......

Using a Message Box
Using the Print Dialog Box
Working with Custom Routed Events .
SUINIMATY ..ot sa e nae ...250

Chapter 7: Using Graphics and Multimedia in Windows Forms and WPF

T 7= o o USSR

Graphics in Windows Forms Applications
GDI+ Managed Class Interface........

Basic GDI+ Managed Classes.......

Graphics, Animation, and Multimedia in WPF 3.5...

2-D Graphics

3-D Graphics

Animation in WPF 3.5.

Multimedia in WPF 3.5..

IMMEdiate SOIULIONS.....ciiiiiiiii bbb
Using Graphics in Windows Forms
Using 2-D Graphics in WPF 3.5....

Using 2-D Shapes.....
Using 3-D Graphics in WPF 3.5
Creating 3-D Models
Using Animation in WPF 3.5 ........cccoiiniinicnnen.
Creating Animations Using Storyboards.
Using Multimedia in WPE 3.5 ...................
Displaying Images using the Image Control...
Transforming Images
Stretching Images
Using MediaElement to Control the Media Playback..
Adding Media Using MediaPlayer
Using Storyboard to Control the Media Playback....
Playing a Media on a User Event
Transforming a Video in MediaElement
Summary




Table of Contents

Chapter 8: Threading iN C# 2008 ..........uuiiiiiiiiiiiiiiii e et e e e e s e e e e e e e s e st e reaeessassttreeteaesaarsaraaeeaasnres

T 7= o o USSR
Introduction
Difference between Processes and Threads
The Thread Class
Multithreading
Thread Priorities
TRIEAA SEALES ....uvvviinieiiiiete ettt ettt bttt b s besebanan
Thread Synchronization

IMMEdiate SOIULIONS.....coiiiiiiiii bbb
Creating a Thread
Starting a Thread
Putting a Thread to Sleep
Suspending a Thread ...
Resuming a Thread
Stopping a Thread
Creating a Multithreaded Application...
Setting a Thread’s Priority........cccccoooveiiviivnniciicnnne
Determining the Thread State
Joining Threads
Synchronizing Threads
Summary

Chapter 9: Collections and Generics

LT 7= o o USSR
Understanding COLECHONS ..o ss s sa s s s ss s nne
Collection Classes in .NET

The ArrayList Class
The Hashtable Class ....
The SortedList Class
The Stack Class
The Queue Class
The BitArray Class
Limitations of Collection Classes
Generics
Generic Collection Classes in .NET
The Generic List<T> Class
The Generic LinkedList<T> Class
The Generic SortedList<TKey, TValue> Class...
The Generic Dictionary<TKey, TValue> Class
The Generic SortedDictionary<TKey, TValue> Class..
The Generic Stack<T> Class..
The Generic Queue<T> Class ..
The Generic HashSet<T> Class

IMMEdiate SOIULIONS.....ciiiiiiiii bbb
Working with Collection Classes
Using the ArrayList Class..
Using the Hashtable class
Using the SortedList Class
Using the Stack Class
Using the Queue Class....
Using the BitArray Class .................
Working with Generic Collection Classes.....
Using the Generic List<T> Class
Using the Generic LinkedList<T> Class .............
Using the Generic SortedList<TKey, TValue> Class
Using the Generic Dictionary<TKey, TValue> Class.......
Using the Generic SortedDictionary<TKey, TValue> Class
Using the Generic Stack<T> ClaSS ........cccuiuiiiiiiiiiiiiiicic et ssn e s




Table of Contents

Using the Generic Queue<T> Class
Using the Generic HashSet<T> Class....
Creating Your Own Generic Collection Classes.
Defining a Generic Class..........ccccceuuunee.
Creating a Generic Method
Applying Constraints to Generic Code
Summary

Chapter 10: Reflection iN C# 2008 ...........oiii ittt e e e e e e e s e bbb e et e e e e aaaeeeeaeeeannnnes

LT 7= o 1 o PP
What S REfIECHONT ...t 424
Why We Need Reflection? ..........ccccoeviviniviniiiicincnnnns
Using Reflection...........ccc.c.e.
Dynamic Loading and Reflection ...

IMMEdiate SOIULIONS.....oiiiiiiiiii bbb
Obtaining Class and Type Information from an Assembly
Obtaining Member Information from a Class
Dynamically Invoking Methods from Classes in an Assembly
Verifying That a Class Contains a Method
Dumping the Methods and Their Parameters
Summary

Chapter 11: Data ACCESS With ADO.NET .....coiiiiiiiiiiiee ittt e et e e e e e s are e e e
T 57 o o

Introducing Databases
Introducing SQL
The SELECT Statement
The WHERE Clause.....
The LIKE Clause....
The DISTINCT Clause.
The Logical Operations
The ORDER BY Clause
The GROUP BY Clause..
The DELETE Statement..
The UPDATE Statement
Joining Tables
The DROP Statement
Introducing ADO.NET
Describing the Architecture of ADO.NET

IMMEdIALE SOIULIONS ..ottt bbbt
Creating Connection Strings
Syntax for connection strings...
Creating a Connection to a database..
SQL Server Database...
OLEDB Database
ODBC Data Source
Creating a CommandObject..
Working with DataAdapters
Creating DataSet from DataAdapter
Paging with DataAdapters
Updating with DataAdapters
Adding Multiple Tables to a DataSet

Creating DataView
Using DataReader work with Databases
Summary
Chapter 12: Data Binding in Windows Form and WPF ApplicationS.......cccccovoveeeiiiiiciniiie e 485
LT 7= o o USSR 486
Basic Data Binding CONCEPLS ..o sa e 486
Types 0f Data BINAING .........c.ouiiiiiiiiiiicici s 487




Table of Contents

Simple Data Binding
Complex Data Binding
Binding Data to Windows Forms Controls......
Data Binding in Windows Presentation Foundation
Data Flow Directions in WPF
Sources of Data Binding
CLR Objects....
ADO.NET....

DependencyObject...
Declaration of Data Binding
XAML Based Binding..
Code Based Binding
Binding Path Syntax....
Binding to Collections

IMMEdIAtE SOIULIONS.....cuiiiiiiii e
Creating a Simple Data Binding In Windows Forms
Creating a Complex Data Binding in Windows Forms
Binding Windows Forms Controls

Text Boxes and Labels
Combo Boxes
Checked List Boxes
MenuStrip and StatusStrip Controls
Using the BindingContext Class .........
Navigation in DataSet ....
Using Parameterized SQL Queries.
Simple Binding in WPF
Binding to CLR Object in WPF
Binding to ADO.NET objects in WPF.
Binding to XML Objects in WPF .....
DependencyObject Bindings in WPF ........
Implementing Validation Rules with Data Binding
Summary

Chapter 13: Working With LINQ ...ttt e e et e e e e e e e et e e e e e e e e seeeaaeeeaannees

In Depth.............
LINQ Queries
Data sources in LINQ Queries
Deferred Query Execution and Immediate Execution
LINQ and Generic Types........cccccovuvvuveviiniiiricnnnne
Standard Query Operators....
Filtering Operators ......
Projection Operators
Sorting Operators
Join Operators
Grouping Operators ....
Quantifier Operators
Partitioning Operators
Set Operators
Element Operators...
Aggregate Operators
Conversion Operators....
Generation Operators..
Introducing LINQ to Objects
Strings
Reflections...
File Directories
Introducing LINQ to ADO.NET...
LINQ to DataSet
LINQ £0 SQL ...ttt

Xii



Table of Contents

Introducing LINQ to XML
Difference Between LINQ to XML and DOM Method
Working with XML Trees in LINQ.

The LingDataSource Control............

Extension Methods

Anonymous Methods

Lambda Expressions

Comparing Lambda Expressions with Anonymous Methods..

IMMEdIAtE SOIULIONS ..ottt bbbt
Creating LINQ to DataSet Application
Creating LINQ to SQL Application........
Creating a LINQ to Object Application .
Creating a LINQ to XML Application....
A Simple LinqDataSource Application
Creating a Sample Extension Method
Using the Where Clause
Type Filtering.....
Using SelectMany/() Clause
Using the Sorting Operators
Using the Join Clause
Using the Grouping Operators.
Grouping with Nested Objects
Using the Partitioning Operators
Using the Set Operators.............
Using the Aggregate Operators....
Using the Conversion Operators..
Using the Generation Operators
Summary

Chapter 14: ASP.INET 3.5 WED SEIVICES. ...cciiiiiitiiiie ettt e e et e e e e 555
LA D=1 o 11 D T T ST T PO PSP O PV R OURUPPROPTN

Introduction

Infrastructure of ASP.NET Web Services
Web Services Directory
Web Services Discovery .
Web Services Description ..
Web Services Wire Format ....

Code Model of ASP.NET Web Services....
The WebService Directive
The Code-Behind File..

Web Service Properties...

Application ....

Securing Web Services....
Encryption and Message-Based Security
Authentication and Access Controls for Services

IMMEdIAtE SOIULIONS ..ottt bbbt
Creating ASP.NET Web Services .
Creating a Web Service Project
Declaring a Web Service
Setting the [WebService] Attribute
Declaring Methods for the Web Service...
Using ASP.NET Web Service
Creating a Web Application to use the Web Service
Adding Reference of the Web Service
Sharing Data across Web Services
Summary




Table of Contents

Chapter 15: Introducing Windows Communication FOUNAation ..........cccccuvvviiieeiiiiiiiiiiece e 583

T 7= o o USSR
Introduction
Instancing Model of WCF Services

per-session Instancing Service
Sharable Instancing Service
Singleton Instancing Service
WCF Layers
Contracts......
Service Runtime
Messaging
Hosting and Activation
WCEF Endpoints....................
Endpoint Addresses
Bindings.......ccc.c.....
Service Contracts
Behaviors
Configuration of WCF Services ...
WCEF Clients
WCE SerVICe IAIILILY .....o.ouviiiiiiiiic bbb

IMMEAIAtE SOIULIONS ... .cuiiiiiii ettt e e ne e
Creating WCF Services ...
Creating a Service Contract and Defining the Operations.
Implementing the Service Contract ...........cc.c......
Configuring the Service
Hosting WCF Services
Using the WCF Service
Creating a WCF Client
Configuring the WCF Client
Calling Operations of a WCF Service

Summary ..620
Chapter 16: Windows Services... ..621
INDepth...ceeii,

The ServiceBase Class......

The Servicelnstaller Class

Using Installutil.exe
Using the Windows Installer

IMMEdIALE SOIULIONS ..ottt
Creating Windows Services APPLCAtIONS .........cc.couriiiiiiieccccic s
Creating a new Windows Service Project
Writing to the Event Log
Adding Installers for Windows Services
Setting the ServiceName Property of the Servicelnstaller..
Setting the StartType Property of the Servicelnstaller
Setting the Account Property of the ServiceProcessInstaller
Installing the Windows Service using Installutil.exe...............
Installing the Windows Service using Windows Installer.........................
Managing the Windows Services Through the Service Control Manager........
Uninstalling the Windows Service using Installutil.exe and Windows Installer....
SUININATY ..ottt a R b R h bR a R s AR R e h bR b R s AR e R st a et a s

Chapter 17: Working with Windows Workflow FOUNdation ...t
LT 7= o 1 o PP

Tenets of Windows Workflow Foundation
Components of Windows Workflow Foundation

Xiv



Table of Contents

Host Process
Runtime Services...
Runtime Engine.
Workflow ...............
Base Activity Library
Custom Activities
Types of Workflows
The Sequential Workflow
The State Machine Workflow
Conditions and Rules in Workflows
Simple Conditions
The CAG Activity ....
The PolicyActivity Activity

IMMEdIAtE SOIULIONS ..ottt bbb
Developing a Simple Workflow Application
Implementing Conditions in Workflows......
Using Workflows with Windows Forms ..

LT 7= o o USSR
INET ASSEMDLIES ..o
Components of Assembly

Types Of ASSEMDLES ...........ccuimiviiiiiicii s
Attributes of an Assembly
Assembly Signing

Storage for Assemblies...
Assembly Information File
Configuration Files for Assemblies

IMMEdIate SOIULIONS.....oiiiiiiii bbb
Creating a Shared Assembly.........
Strong Naming the Assembly............ccccccovvunene
Putting the Assembly in Global Assembly Cache.
Creating a Simple Client
Creating a New Version of the Shared Assembly
Using New Version of Shared Assembly.........
Side-by-Side Execution of Shared Assemblies
Creating a Private Assembly .........c.ccccocvrviinnnnne.
Creating a Multifile Assembly
Native Image Generation ...
Delayed Signing
Configuring Assembly Lookup
Configuring Probing
Configuring CodeBase for Signed Assemblies ..
CodeBase Settings for Unsigned Assemblies ..
Creating Publisher Policies ...

LT 7= o o USSR
Code Verification and Security in .NET Framework
Type-Safe and Verifiably Type-Safe MSIL Code....
Authentication and Authorization
Role-Based Security
Principal Object.
Identity Object.................
Role-Based Security Checks ..
Code Access Security (CAS)
Security Policies




Table of Contents

Immediate Solutions

XVi

Evidence
Code Groups..
Permission Sets.........cccoceveiiieiicinicinne,
Privileged Code and Security Demands in CAS....

Determining Whether Code is Verifiably Type Safe
Using Role-Based Security to Authenticate and Authorize Users
Performing Role-Based Security Checks
Modifying Existing Code Groups
Creating Code Groups
Creating Permission Sets
Calculating the Permission Grant of Code..........cccccceuivirivinininicinininininn
Calculation of Permissions at a Policy Level by Code Group Traversal ...
Intersection of Permissions at all the Policy Levels
Specifying Permission Requirements in the Code ....
Understanding Stack Walk ...
Modifying Stack Walk ....
Avoiding Stack Walk with Link Demands...
Partially Trusted Assemblies
Allowing Partial Trust Callers
Security Caveats
Understanding Sandboxing
Extracting Public Key out of a Strong Named Assembly
Summary






