Table of Contents

ADO.NET Using Visual Basic 2008
Table of Contents

INTRODUCTION ...ttt e e e e INTRO-1
PrerEQUISIEES ......eeiiiiiieie e e e INTRO-2
Installing the Practice FileS...........coovivvviiiiiiiiiiiieeeeeeeeee INTRO-3

Software RequiremMents .........ccceveveeeeeiiiiiiieeeeee e INTRO-3
The Chapter Files ... INTRO-3
About the AUTNOIS ........oooviii e INTRO-4
ACCESSING DATA WITH ADO.NET ....cicitiiiieiee et eiiaeeee e e e e e 1-1
The ADO.NET Object Model ... 1-2
ODBC ..ttt 1-2
DA it e e e e e e e nne 1-2
RDO and ODBCDIreCt ......cceeeeeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 1-2
ADO e e 1-2
ADOLNET ...ttt 1-3
Connected and Disconnected Objects........cceeeevvviiiiiciiiieeeeeennns 1-5
CONNECHING t0 DALA ......uveeiiiiieeiiiiiiii e 1-11
CONNECLION SIINQGS.....uvueeiiieriiiiiiieiiirieeeriererrr .. 1-11
The Using BIOCK........cooi e, 1-15
SQL Server CONNECHIONS .......uuuuuiiiiiiiiiiiiiiiiiiiieiiieeieeeeneeneeennennnes 1-15
Microsoft Access CONNECLIONS...........cccevevvveiiiiiieeiieeeeeeeeee e, 1-21
Understanding Connection POolNG ..........ccccoeviiiiiiiiiiiiii e 1-23
CloSiNG CONNECLIONS .....ceevviiieiiiiiiiieiiiietieeeieeeeeeneeeeeeeeeeeeneeennennnes 1-24
Turning Off Connection POOIING ........covivviiiiiiiiiiiiiieeeeee 1-25
Managing the Pool with SqIClient.........................., 1-25
Using SQL Profiler to Monitor the Pool ...........cccoooovvviviiiiiennnn. 1-27
Using the Performance MONItOr ............ccovvveiiiiiiiiiiee e, 1-28
UsIiNg Provider StatiStiCS........uuuuuuuiiiiiiiiiiiiiiiiiiiiiiiiiieererneernneennnn. 1-30

LAB 1: ACCESSING DATA WITH ADO.NET ....ccciiiiiiiieieee e 1-37
= Lo O R @ Y= V1 1-38
Creating OleDbConnection and SqglConnection Objects ...................... 1-39
Using a Connection String BUIlder...............uuvvviivviiiiiiiiiiiiiiiieiieiiinnn, 1-43

RETRIEVING DATA ..ottt ettt e e e e e e e et e e e e e e e s s nnnnneaeeeeaeeeeannnns 2-1
Introducing Command CIaSSES..........ccccuuriiiiiieieiiiee e 2-2

Creating Command ODjJECES.........uuuuuuiiuiiiiiiieeees 2-3
ADO.NET Using Visual Basic 2008 TOC-1

Copyright © by Application Developers Training Company
All rights reserved. Reproduction is strictly prohibited.



Table of Contents

Command Object Methods ...........cccooviiiiiiiiiiiiiieeee e 2-7

Working with Data REAAEIS .........cooviiiiiiiiiiiieeiee e 2-19
Retrieving Results Faster.............cccceei, 2-19

Retrieving Multiple Result Sets.............cccc, 2-23

Retrieving Information about DataReader Schema................... 2-25

Using a Reader that Retrieves Data from a DataTable ............ 2-28

Digging Deeper into Commands and DataReaders .............cccceevvvnnnnn.. 2-32
Calling a Stored Procedure or Saved QUErY..........cccvvveeeeeennnns 2-32

PassSing Parameters............ueuiiiiiiiiiiiiiiiieeeeee e 2-34

Managing Multiple Namespaces with One Procedure............... 2-40

Calling a Stored Procedure with an Output Parameter............. 2-43

Binding DataReaders in ASP.NET.......c.oooviiiiiiiiiinieeereeeeiin, 2-47

Filling the GridView Control .............ccc 2-52

Hooking Up the Data............ccoevieiiiiiiiiiiiiiiiieeeeeeiieeeeee e 2-55

LAB 2: RETRIEVING DATA ..ottt 2-59
LA 2 OVEIVIEW........viiiiiiiiiiice e 2-60
Create a Windows APPlICAtION ..........ceiiiiiiiiiiiiiiiiceeee e 2-61
Create a Web Application ........ccoooieiiiei e, 2-65
CACHING DATA IN DATASETS ...ttt 3-1
DataSets and DataTabIes. .........cooooiiiiiiiiiiiiieee e 3-2
DataSets Are DISCONNECTEM..........cuuviieiiiiiiiciiiiece e 3-2

DataTables.........ooo 3-4

Populating a DataTable ..............cccoociriiiiiiii 3-6
Defining DataTable Columns..........cccccceeiii i, 3-6

Adding Rows with the NewRow Method ................coooeeeeeee . 3-6

Binding a DataGrid to a DataTable..............cccooeeeee 3-7

Filling DataSets Using a DataAdapter ..........cccccovvveeiiiviiiciin e, 3-8
DataAdapter Command ODbjectS..........coooeeeieieeiiiiiiie 3-8

Filling a DataTable ............uueiiiiiiiiiiiieece e 3-9

Using the Load Method............cccccevvviiii e, 3-13

Handling Multiple Result Sets...........ccccccvi, 3-19

Retrieving Schema INformation ..............cceevveieiiiiiiiiiiee e 3-24
DataColumns and SChema ...........oooiviiiiiiiieeeiiiiieieee e 3-24

DataSets and XML........cooiiiiiiiiiieee e 3-30
Reading and Writing XML Data ..., 3-30

LAB 3: CACHING DATA IN DATASETS ...ttt 3-41
Lab 3 OVEIVIEW......coiiiiiiiiiiieiieee e 3-42

TOC-2 ADO.NET Using Visual Basic 2008

Copyright © by Application Developers Training Company
All rights reserved. Reproduction is strictly prohibited.
CGppDeY



Table of Contents

Fill with DataAdapter.........coovviviiiiiiieeiee e 3-43

Load with DataReader ............covvvvviiiiiiiiiieeieeee e 3-47

1IN 70 0 1 10, 3-50
APPLYING CONSTRAINTS ... .ottt e e e e e e 4-1
Primary Keys and Unique CONSIraiNtS...........ccoovviiiiiiiiiieeeniiiiiiieeeeeen 4-2
Merging DataSetsS ..., 4-11

Foreign Key CONSIIAINTS ........ceiiiiiiiiiiiiiiiiiie e 4-14
Referential Integrity...........ccoooeiii 4-16
Column-Based CoNStraiNtS........coooeeiiie i 4-20
ATOWDBNUIL ... 4-20

MaxLength ..., 4-23

Default Values..........oooo i 4-24

LAB 4: APPLYING CONSTRAINTS ...ttt 4-29
I Lo I A @ =T YT 4-30
Primary Key and Unique Constraints..........cccccceevvveeivieeiiiiiinie e, 4-31
Foreign Key CONSIrAINTS .........oovvvvviiiiiieiiieeiieeeeeeeeeeeeeeeeeeee e 4-34

DATA RELATIONS . ... e e e e e e e e e e enaas 5-1
Creating DataRelations. ... 5-2
Creating Relationships in SQL Server ........cccccccoviiiiiiiiiieeeennnnne 5-2

Relations in ADO.NET ..., 5-3

The DataRelation ODJeCt...........ccuvvviiiiiiiiiiiiie e 5-6

Navigation PathWays ...........cvvvvviiiiiiiiiiiiiiieeiceeeeeeeeee et 5-11
GetChIlAROWS ...t 5-11
GetPArENtROW .......oviiiiiii e 5-15

Expressions and Relations .............ccccccvvvviic 5-17
Aggregate Calculated EXPresSsSionS.........coovvvvviieieeeeeeniiiiiieee, 5-17

LOOKUP EXPreSSIONS.......ccvvuiiiiiieeiieieiiii e e e e e ee e 5-20

Specifying XML NeStNG.....ccoooeiieii i, 5-22

LAB 5: DATA RELATIONS ... 5-29
= 1o SR @ =] V1 5-30

Create DataRElatioNS ..........coooiiiiiiiiiiiiiie e 5-31
Create EXPreSSIONS .......ueiiiiiiiiiiiiiiii et 5-34
UPDATING DA T A ittt ettt e et e e e e e e e s st e e e e e e e e s e nnnnnaneeeaaeeas 6-1
Creating Commands with CommandBuilders..............ccccceeeiiiin. 6-2
Generating CoOmMMANAS.........uuuuuiieiiiiiiiiiiiii e 6-2

ADO.NET Using Visual Basic 2008 TOC-3

Copyright © by Application Developers Training Company
All rights reserved. Reproduction is strictly prohibited.



Table of Contents

Updating Data Using a Command Builder..........c..cccccevvvvvveennn. 6-5
Creating COMMANGS ........oiiiiiiiiiiiiii e 6-8
Specifying Parameters...... ... 6-8
Updating with the DataAdapter...........cccccccvviviiiiiiiii, 6-10
Understanding DataRowVersion and RowState........................ 6-11

Using Stored ProCeAUIES..........ccuvviiiiiiiiie et 6-14
Advantages of Stored Procedures............cccevvevviviiiiieeeeceeenvnnnnn, 6-14

Using Stored ProCedures..........ccoovvvviviiiiiiiiiieeeeeeee 6-15

The Insert Stored Procedure.........ccoooeeeeeeiieiiiiiiiee e, 6-16

The Delete Stored ProCedure ........cccoeeeeeeveeeiieiiiie e 6-16
Adding New Customers with Stored Procedures..................... 6-17
Deleting Customers with Stored Procedures...........ccceeevvvvnnnnn.. 6-19
Performing Batch Updates..............cccociriiiiiiiniiiniic e, 6-22
Setting UpdateBatchSize.........ccccooooiviiiiiiii e, 6-22

LAB 6: UPDATING DAT A .. ittt e e e e e et e e e e e e e e annes 6-27
= Lo G @ =] Y 1 6-28
Update Data with a Custom Command ............ccoovvvviiiiiieeeeeeecniiieeeeen, 6-29
View MOIfIed ROWS ........viiiiiiiiiiceiiec e 6-33
USING STRONGLY TYPED DATASET CLASSES ...t 7-1
Using a Loosely Typed DataSet ..........cccuvieiiiiiiiiiceiiicin e 7-2
Creating a Strongly Typed DataSet............cccceeeeiiieeiieeeeeeeeeee 7-4
Investigating the Class........ccoovevviieiiii e 7-9

Use the Class View WIiNdOW ............cccccciviiiiiiiieee 7-11
Writing Some Simple Code.........cccvviiiiiiiiiiie e 7-14

Using a Strongly Typed DataSet ............cccvvvieiiieiiiiiiiiieeeeee e 7-18
Working with an Untyped DataSet...........c.cooccvvviieeeeeeiiiiiiiiee, 7-18
Working with a Typed DataSet ..........cccceeviiiiiiiiiiiiieeeeeeiieee 7-20

Using a TableAdapter .........ccccovvvviiiiiee e, 7-22
Finding a Row in a Typed DataSet ............ccccvevvvviiiiieeeeecceninnnnn, 7-24

Editing a Row in a Typed DataSet ..........cccccevviiiiiiniieieeeeniins 7-26
Adding a New Row to a Typed DataSet ...............coeeeeeeeeeeen. 7-28
Working with Null Values in a Typed DataSet ...............cc.oeee... 7-31
Navigating Relations in a Typed DataSet .....................ccooee. 7-32
Creating New TableAdapter QUErES .........cccceevveeeviieeiiiiineeeeee, 7-35

Issues with Using a Strongly Typed DataSet..............ccccccvvvvvivvnnnnnnnn.. 7-40
Strongly Typed DataSet and Data Binding ............cccceeevieeeennns 7-40
Comparing Typed and Untyped DataSet Efficiency.................. 7-42

Converting Between Typed and Untyped DataSet Instances...7-46

TOC-4 ADO.NET Using Visual Basic 2008
Copyright © by Application Developers Training Company
All rights reserved. Reproduction is strictly prohibited.

QrpDed



Table of Contents

Using Annotations to Control the Generation of a

DataSet ClassS ..o 7-49

Should You Use a Typed DataSet? ..........ccccvvvvvvvvvvnvnnnnnnnnnnnnnnn. 7-53

LAB 7: USING STRONGLY TYPED DATASET CLASSES .......ccccccvveeeeiinnes 7-59
Lab 7 OVEIVIEW......cooiiiiiiiiiiiiiiiee e 7-60
Create a Strongly Typed DataSet.........cccccouviuviiriiiiieiiiiiiiiiieeee e 7-61

Hook Up Data Handling ............ccoooiiiiiiiiiiiiieeeeiee e 7-64
HANDLING EXCEPTIONS AND DATA ERRORS ..ot 8-1
Using Structured Exception Handling ..............eveeeeimeiiimiiiiinns 8-2

The Exception Base ClassS.............uuuuuuuiimiiimiiiiiiiiieees 8-2

The Try/Catch BIOCK ..., 8-3

Unhandled EXCEePLIONS ..........covvvvieiiieiiieiiieiieeeeeeeeeeeeeeeeeeeeeeeeeeeeee 8-8

Using the Exception ODJECT..........cooviiiiiiiiiiiii e 8-9

Handling ProVider ErTOrS .........ooiiiioiiiiiiiiecee e 8-12

UsIiNg SQIEXCEPLION.......cciviiiiiiiieeeeeeeeee e 8-12

USING INFOMESSAQE ... 8-16

Dealing with Errors and InfoMessages ...........cccccvevviiiiiiinnnnnn. 8-19

L0 LS T To T W = Va1Vt 110 8-21
IMPIiCit TranSactionNS .........uvviiii e e 8-21

EXPliCit TranSactioNS ...........uciiiiieiiiieiiiie e e e 8-21

Transaction Isolation LeVelS .........ccccooiiiiiiiiiiiiieeeeeeeeen 8-21

The SqglTransaction ODJECt ...........uvviiviieiiiiiie e 8-23

Handling Concurrency Conflicts ... 8-31
Optimistic CONCUITENCY ISSUES .......ccovviiiiiiiiiiieee e 8-31

Update Criteria.........ccovvviiiiiiiiiiiiiieieeee e 8-32

Handling Data Updates with ADO.NET ...............cccoeeee. 8-35

LAB 8: HANDLING EXCEPTIONS AND DATA ERRORS .........cccccvvviveeeeeee 8-49
Lab 8 OVEIVIEW......coeiiiiiiiiiiieeeeee e 8-50
Handle MURIPIE ErTOrS .......oooovvieeci e 8-51
Create an Explicit Transaction...........ccooeeviei i, 8-56
SEARCHING, SORTING, AND FILTERING .......ouviiiiiieeiiiiiiiieeee e 9-1
The Sample Project ... 9-2

Data in the Sample Project ...........ccccccooiiiiiiiiiicecie 9-3

Displaying RESUILS ...........uviiiiiiiiiiiiiiee e 9-4

Working with DataTables............oooooviiiiiiiieeeeeeeeeeee 9-5
Searching Primary Key Values ... 9-5

Searching for Multiple ColUMNS ..........oooiiiiiiiieeieeeee e 9-6

ADO.NET Using Visual Basic 2008 TOC-5

Copyright © by Application Developers Training Company
All rights reserved. Reproduction is strictly prohibited.



Table of Contents

Simple Dynamic SEarChes.........ccccuuuvuvuiieiiiiiiiiiiiinans 9-7
Searching with Wildcards..........cccooooieviiiiiiii e 9-8
Managing Delimiters ... 9-9

More Filtering ISSUES........coo i 9-12
Working With DataVIEWS .......cccoviiiiiiii e e e 9-15
Sorting Data Using a DataView .............ccccvveeeeeeeiiiniiiiiieeeeeenn 9-16
FIENNG Dal@l.....eeeiiiieiiiiiiiiie e 9-17
Filtering on Row State.............cccooiii, 9-18
Iterating through ROWS.........coiiiiviiiii e, 9-23
FINAING @ ROW ...vuiiiiic e 9-24
Finding Multiple ROWS ... 9-26
Modifying Data in & DataVIieW..........cc.eveeeiiieeeiiiiiiiiiieccee e 9-28
Creating a DataTable from a DataView ...........cccccvvvvvvnvninnniinnnn. 9-31

LAB 9: SEARCHING, SORTING, AND FILTERING.........ccccooouivieiiiiieeeeiienn, 9-37
LaD 9 OVEIVIEW ...ttt 9-38
Allow Simple Wildcard Searches.........ccccccccvviiii 9-39
Handle Delimiters within Strings ............ceevviiiiiiiiiiieeeeee e 9-44
Display the Results in a DataGridViewW ...........ccccccvvevviiiiiiiiiiiiieeeeee 9-47
HANDLING AUTOINCREMENT COLUMNS ...ttt 10-1
The Autolncrement Property..........cccociiiiiiiiiiiniiiei i 10-2
Autolncrement in a Typed DataSet...............cccceeeeeeieeeee, 10-2
Retrieving New Database Values...........ccccceeiiiiiiiiiiiiiieeeiiiiiieeeeeee 10-6
Using Batched SQL Statements ..........cccccevvvvvvveviieeiiieiieeceeee, 10-6

Using the RowUpdated Event..............ccovvviviiiiiiiieeccceeceee e 10-8
Resetting the SQL Server Identity Seed............ccccvvvveeieinnnns 10-11
Avoiding Multiuser ConflictS.........ccovvvviiiiiiiiiiiieeeeee, 10-15
Understanding the Problem ..........ccccooo i, 10-15
Setting AutolncrementSeed and AutolncrementStep ............. 10-17
Merging INSerted ROWS...........ouuiiiiiiiiiiiieeee e 10-19
Understanding the Problem ............ccccoviiiiiii 10-19
Inspecting the Code ... 10-21
Solving the Merge Problem...........ccccciiiiiiiiieeiieen 10-23

Other ConsiderationS.........coooov i 10-27
Handling Parent/Child INSErts ..........ccuvviiiiieiiiiiiiiiecceeee 10-27

The Easy Way: Using GUIDS.........ccccooeiiiiiiiiiiiiccccaes 10-27

LAB 10: HANDLING AUTOINCREMENT COLUMNS ........cccovviiiiiiieeeiiieen, 10-33
LaD 10 OVEIVIEW ....eeeiiieeiiiiiiiiieee et e e 10-34

TOC-6

QrpDed

ADO.NET Using Visual Basic 2008
Copyright © by Application Developers Training Company
All rights reserved. Reproduction is strictly prohibited.



Table of Contents

Retrieve Autonumber Values from Access and Avoid Multiuser

L0 o o 10-35
Merge New Rows Containing Autolncrement Values..........cccccooe...... 10-40
XML TECHNIQUES. ... ..ottt a e e e 11-1
ADO.NET @nd XML ..cccoeiiiiiiiiiie ettt ea e 11-2
Getting Started Reading and Writing XML ..........ccooovviiiieennennn. 11-3
Working with XML Programmatically ..............cccooeeieenn. 11-7
Saving DataSet Data as XML ...........ccoooeeiiiiii e, 11-9
Using the GetXml Method............ccccceeiiiiiiiiiiiie e, 11-10
Controlling DataSet XML Output Options ...........cccevvvvvvennrnnn. 11-12
Using the WriteXml Method ... 11-14
Writing XML Output as a DiffGram .............ccoeeeeeeeeeeeeeee. 11-20
Loading XML Data into a DataSet ..........cc.oevvveeiieeiieeiiieiiieiiieeeeeeeeeeee 11-24
The Ground RUIES..........uuuii e 11-24
Inferring @ SChema...........c.uvviiiiii e 11-26
Using Internal Schema............ccccccvvvvvieiiiiiiieiieeeeeeeeeeeee, 11-27
Using External Schema ..........cccoviiiiiii v, 11-28
Reading a DiffGram ... 11-29
Loading a DataSet or DataTable from an XML String ............ 11-31
Working with DataSets and XML Together.............ccccvvvvviiiiiiiiereeennns 11-33
Using an XmIDataDocument............c.ooevvevivieiiieiiieeeeeeiieeieeeeeee. 11-34
Format XML Data with XSLT ..., 11-38
Query DataSet Data with XPath ............cccccccviviiiiiiiiiiiiiininns 11-42
Working with XML Data in SQL Server.......cccccoiiiiiiiiiiiieeeiiiiiiieeeeenn 11-46
Using XQuery to Query and Modify XML Data in
SQL Server 2005 and 2008 .........cceeeeeeiiiiiiiiiiieeee e 11-48
LAB 11: XML TECHNIQUES .......ooiiiiiiiiiiiiiiiiieee e 11-69
LA 11 OVEIVIEW.....oeiiiiiiiiiic ittt 11-70
Write a DataSet to an XML File .......cooovvvvevviiiiiiiiieeeiieieeeeeeeeeeeeee 11-71
Use XSL to Create a Formatted RepoOrt.............eueeemueimmiiiniiniiiiiinnnnns 11-78
SUPPORTING SQL SERVER 2005 FEATURES.......cccoooviiiiiiiiiiiieeeeeeiiiie 12-1
Optimizing PerformancCe ..........ooiuiiiiiiiiiee e 12-2
Performing Asynchronous Processing..........ccccccvviiiinn, 12-2
Using Bulk Copy to Load Data Quickly.........ccccccooeeerviiiiinnnnnnn. 12-8
Enhancing Concurrency with Snapshot Isolation.................... 12-13
Easing Application Development..........cccccciviiiii i 12-22
Listing Available SQL SErvers .......ccccovvveeeiiieiiiiiiiie e 12-22
Retrieving Multiple Active Result Sets (MARS) .......ccccceevnnnes 12-24
ADO.NET Using Visual Basic 2008 TOC-7

Copyright © by Application Developers Training Company
All rights reserved. Reproduction is strictly prohibited.



Table of Contents

Working with max Data TYPES .......ccoevevieiiieiieeeeeeeeeeeeeeeeeee 12-28

Using Query Notifications with ASP.NET Caching ................. 12-34

LAB 12: SUPPORTING SQL SERVER 2005 FEATURES..........cccccceveennnns 12-45
= Lo D2 @ Y= VT R 12-46

ASYNCHIONOUS PrOCESSING .. .ceeviieiiiiiiii i e e eeeeeeeiis s e e e e e ee e e e e e e eeeaeens 12-47

Work with max Data TYPES......ccvvviviiiiiiiiieeiiieeeeeeeeeeeeeeeeeeeeee e eeeeaeeeees 12-51

INDEX. .. ettt ettt e e e e e e e e e e e e e e e e e e e aaaaeaeaaannnnnes INDEX-1

TOC-8 ADO.NET Using Visual Basic 2008

Copyright © by Application Developers Training Company
All rights reserved. Reproduction is strictly prohibited.
QppDed



