Contents

Acknowledgments xi
Contents Xiii
Introduction XXV
What This Book Is About XXV
Who Should Buy This Book XXV
How to Use This Book XXVvi
What This Book Covers XXvi
Providing Feedback XXvii
Chapter 1: History of Data Access 1
The Early Days 2
CODASYL 2
IMS 3
Relational Databases 3
The Birth of Universal Data Access 4
oDBC 4
OLE-DB 5
Data Access Consumers 6
DAO 6
RDO 7
ADO 8
ADO.NET 10
ADO.NET 2.0 11
Summary 12
For More Information 12
Chapter 2: Standardized Database Objects and Design 13
Creating Databases 13
Naming Conventions 15
Tables 15
Stored Procedures 17
Primary Keys 19
Foreign Keys 20

Indexes 22



Contents

Xiv

Views 22
Help with Normalization 22
Enforcing Security 23
Creating Compiled Views of Data (Reports) 23

Normalizing 24
Why Normalize Data? 24
Types of Normalization 25
Designing a Normalized Database 26
Ensuring Quality Data 26
Making a Flat Database Normalized 28
A Black Cloud on the Horizon 30

Working with Someone Else’s Database 30
Don’t Make It Worse 31
Using Views for Database Abstraction 31
Using ADO.NET to Create a Normalized View of the Data 32
Building Strongly Typed Business Objects 33
Bringing Them Together 34

To Delete or Not to Delete . . . 35

Getting at the Data from Your Code 35

Summary 37

For More Information 37

Chapter 3: ADO.NET Essentials 39

Not Another ADO Release! 39
No Revolutions 40
Obsolete APIs 40
APls in Their Twilight Months 41

The Generic Factory Model 42
Providers 43
ADO.NET to the Rescue 44
DbProviderFactories 46

Generic Factory versus Specific Providers 47
Pros 47
Cons 47

Writing a Helper Class 48

Data Sources 51

Connection Strings 53
Connection String Collection 54
Intelligent Connection Strings 54
Provider-Specific Connection Strings 55



Contents

Conditionally Adding Connection String Parameters 57
Provider-Specific Connection String Parameters 57
Connections 60
Opening a Connection (and Making Sure It's Open) 60
Closing a Connection (and Making Sure It's Closed) 61
Managing Exceptions 62
Provider-Specific Features 66
Schema Metadata 67
Available Information 68
Restrictions 73
Reserved Words 75
Source of the Schema Information 76
Uses for Schema Metadata 77
Commands 77
DbCommand from a Factory 77
DbCommand from a DbConnection 78
Provider-Specific Commands 78
Quoteldentifier and Unquotedldentifier 78
Adding DbParameters to a DbCommand 79
Parameters Are Not Generic 80
ExecuteNonQuery 81
ExecuteReader 81
ExecuteScalar 83
Output Parameters, Return Codes, Scalars, and DataReaders 84
DataSet 88
Manually Populating a DataSet 89
Using DataAdapters 89
Using DataReaders 90
DataTable 90
RowState 21
DataView 91
Serialization 92
DataTableReader 93
Streaming 93
Namespace Qualified Tables 94
Indexing Engine 94
DataSet, DataTable, DataReader, or an Object? 95
Showing Data to Users without Any Manipulation 95
Editing Data That Lives in One Table 95
Editing Data Spread across More Than One Table 95

XV



Contents

Editing Continuously Updated Data for Which the Chance of Collisions Is High 96
Getting One Value from a Database 96
Summary 96
For More Information 96
Chapter 4: Standard Data Types 97
Data Types in SQL Server 98
CHAR (CHARACTER) 98
VARCHAR (CHAR VARYING or CHARACTER VARYING) 98
TEXT and VARCHAR(MAX) 99
National Character Storage 99
INT (INTEGER) 99
BIGINT 100
SMALLINT 100
TINYINT 100
DATETIME (TIMESTAMP) 100
SMALLDATETIME 100
REAL (FLOAT(24)) and FLOAT (FLOAT and DOUBLE PRECISION) 101
NUMERIC and DECIMAL (DEC and DEC(p,s)) 101
MONEY and SMALLMONEY 102
BINARY, VARBINARY, IMAGE, and VARBINARY(MAX) (BINARY VARYING) 102
Using BINARY to Store Flags 103
BIT 107
TIMESTAMP 107
SQL_VARIANT 107
UNIQUEIDENTIFIER 108
XML 108
TABLE and CURSOR 108
Data Types in ADO.NET and .NET 109
SqlTypes 109
Other Alternatives 113
Mapping SQL Server Data Types to .NET 114
Summary 116
For More Information 116
Chapter 5: ADO.NET Integration with XML 117
What This Chapter Covers 118
Where XML Is Today 119
Data Exchange 119
XML Web Services 119

Xvi



Contents

Configuration Files 120
Text Markup 120
Design Goals for System.Xml 2.0 120
XmlIReader and XmIWriter 121
Factory Methods 121
Easier Object Serialization 122
Conversion between XML Types and Framework Types 123
Other XmIReader Enhancements 124
Designer Enhancements 124
XML Designer 124
XSL Debugging 125
XSD Enhancements 126
Security 127
XPathDocument 128
Editing 128
Validation 131
Change Notification 133
XSLT Improvements 134
Performance 134
Where XML Is Heading 135
XPath 2.0 135
XSLT 2.0 and XQuery 135
XML Views 136
ObjectSpaces 136
Summary 137
For More Information 137
Chapter 6: Transactions 139
Basic Concepts 139
A.C.I.D 140
Transaction Types 141
Isolation Levels 142
Creating a Local Transaction 143
Distributed Transactions 145
Distributed Transactions in ADO.NET 2.0 146
Monitoring Transactions and Their Performance 149
How Does This Affect Local Data? 150
Nested Transactions 153
Transactions in Web Services 155
Flow-Through Transactions 156

Xvii



Contents

Getting System.Transactions to Work Correctly 156
Summary 157
For More Information 157
Chapter 7: Data Binding 159
Windows Forms versus Web Applications 159
The Concept of Data Binding 160
Options for Getting the Data 160
One-Way Binding versus Two-Way Binding 163
Data Binding in ASP.NET 163
Benefits of the Data Source Concept 164
Data Source Controls Provided with ASENET 2.0 164
Passing Parameters to Data Source Controls 165
Validation of Parameter Data 166
Data Source Caching 167
The ASENET Ul Controls 169
SQLDataSource Control 170
Beware of Provider-Specific Syntax 175
ObjectDataSource Control 176
Table Adapter and Typed DataSets 185
Generating DataSource Controls 189
Windows Forms Applications 191
Where Did My Data Components Go? 192
Dragging and Dropping a Table 192
Data Sources 192
The Windows Form Ul Controls 197
Summary 199
For More Information 199
Chapter 8: Building a Custom ADO.NET Data Provider 201
A Brief Overview 202
AdsConnection 203
AdsConnectionStringBuilder 209
AdsCommand 211
AdsDataReader 219
User Properties versus Active Directory Properties 221
Other AdsDataReader Members 226
AdsDataAdapter 228
AdsFactory 231

xviii



Contents

Getting Ready for Use 233
Summary 233
For More Information 234
Chapter 9: T-SQL Language and Enhancements 235
An In-Depth Look at T-SQL 238
Structured Exception Handling 240
OUTPUT 249
Top X 250
Common Table Expressions 252
PIVOT 254
UNPIVOT 256
Ranking 256
Summary 264
For More Information 264

SQL Server and ADO.NET 265
Asynchronous Commands in ADO.NET 266
BeginExecuteNonQuery 267
BeginExecuteReader 269
BeginExecuteXMLReader 271
Asynchronous Operations in ASP.NET 272
IAsyncResult 275
Final Words of Warning with Asynchronous Operations 276
Multiple Active Result Sets 276
What Is MARS Useful For? 277
Technical Issues with MARS 277
Enumerating SQL Servers 278
Connection Pooling 279
Password Management 280
Building a SQL Connection with the SqlConnectionStringBuilder Class 281
SQL Server Types (SqlTypes) 283
Structures 284
Using SqlTypes 287
Using SqlDbType 290
Bulk Copy with SQL Server 291
Provider Statistics 292
SqlCacheDependency 293

Xix



Contents

Chapter 11: SQL Server 2005 Server-Side Programming

Extended Stored Procedures
CLR Objects

XX

SqglCacheDependencyAdmin
SqlDependency

Summary
For More Information

Set-Based Programming
Procedural Programming

Using CLR Objects

Creating CLR Objects

SQL Server Projects

Assemblies and CLR Object Tables/Functions
Triggers

SqlTriggerContext

Updating Columns

EventData for DDL Triggers
Sample Code

Stored Procedures

Functions

User-Defined Types

User-Defined Sample Code
Manually Creating Tabular Results
SqlContext

The Context Connection

SQL CLR Architecture

Placing Business Logic
When to Use T-SQL and CLR Objects

SQL Server Management Objects

General Design

Referencing Objects through URN

Creating Objects

Creating a Database

Creating a Table, Its Columns, and an Index
Creating a User

Creating a Foreign Key

Creating a Backup

Scripting with SMO

XML Web Services Processing in the Database

297
297
300
300

301

301
302
302
303
303
304
306
310
311
311
313
313
314
318
319
324
324
326
327
327
328
328
329
329
330
331
331
332
334
336
337
338
341
343



Contents

Creating an Endpoint 344
Summary 346
For More Information 346
Chapter 12: Notification Services 347
Major Components 348
Subscription Management Application 348
Event Provider 349
Generator 349
Distributor 350
Instances and Applications 350
Configuring the Instance 350
The Application Definition File 352
Adding the SQL NS Instance 356
Building the Subscription Management Application 357
Retrieving a List of Subscribers 357
Adding/Removing a Subscriber 358
Device List 360
Device Edit 361
Subscription List 363
Subscription Edit 364
Firing an Event 367
Summary 368
For More Information 368
Chapter 13: Service Broker 369
An Introduction to Service Broker 369
Working with Service Broker: A Simple Example 371
Processing Messages 381
Technical Bits 394
Queues 394
Service Broker Catalog Views 396
Making It Easier 399
Summary 400
For More Information 401
Chapter 14: Full-Text Searching 403
What Is Full-Text Searching? 403
Terminology 404

XXi



Contents

How Does Full-Text Indexing Work? 405
Microsoft Full-Text Engine for SQL Server Service 405
What Does a Full-Text Index Look Like? 405
How Is a Full-Text Index Populated? 406

Predicates, Programming, and the Results 412
Queries 412
Multi-Column Queries 418
Language Settings 418
Ranking 419

Searching XML and BLOBs 422
XML 422
BLOBs 422

Extending Full-Text Search with Filters 425

Summary 426

For More Information 426

Chapter 15: Reporting 427

An Introduction to Reporting 428
Scenario 428
Implementation 428
Web Application, or “Look Ma, No Code ...” (Part One) 430

Reporting Services 432
Our Simple Report in Reporting Services, or “Look Ma, no Code ...” (Part 2) 432
A Brief Primer on Report Definition Language 436
Using the Reporting Service Server 438
Building Report Models, or How to Slough Some of the Work off on the Biz Guys! 460

Summary 464

For More Information 465

Chapter 16: ADO.NET 2 and Open-Source Databases 465

Open Source and Licensing 465

Databases 466
MySQL 466
MaxDB (formerly SAPdb) 477
Firebird 485
Ingres 492
PostgreSQL 497
BerkeleyDB 502
SQLite 508

Summary 512

For More Information 513

xXii



Contents

Chapter 17: Oracle and ADO.NET 515
Choosing an Oracle Data Provider 515
Common Provider Classes 516
Microsoft Oracle Provider 517
Oracle Data Provider for .NET (ODPNET) 518
Oracle Developer Tools for Visual Studio .NET 519
Common Oracle Errors 533
Using Tracing to Find Problems 534
Understanding Packages 535
Regular Expression Support 536
Database Change Notification 538
Using the BFile Type 543
Oracle Services for Microsoft Transaction Server 543
Oracle Database Extensions for .NET 544
Installation of the Database Extensions 544
Building a .NET Stored Procedure 544
Summary 548
For More Information 548
Appendix A: Constants/Enums in ADO.NET 549
Index 585

xxiii






