Table of Contents

Microsoft LINQ Using Visual Basic 2010
Table of Contents

INTRODUCGCTION ...ttt e e e e INTRO-1
PrErEQUISIEES ... ..eeiiiiiiiiee e e e INTRO-2
Installing the Practice FileS ... INTRO-3

Software RequIremMents ..........c.eevvveeeeiiiiiiiieeeee e INTRO-3
Sample Database ..........ccoooiiiviiiiiiieee e INTRO-3
Y=o | 1] Y INTRO-4
INStallation ... INTRO-4
Demonstration Applications ............cccooeeeeeii INTRO-5
About the AUthOrS ... INTRO-6
INTRODUCING LINQ ...oiiiiiieiiiiiitiiiite ettt e e e e e e e e e e e e esnnanneaaaeaeeaans 1-1
Language Integrated QUEIY ........ccoeeviiiiiiiiiiiiiieeeieeeeeeeeeeeeeeeeeeee e 1-2
Data Access, Historically ..........cccoeeeeeeieii 1-2
LINQ tOthe RESCUE .....coevviiiiiee e 1-4
LINQ PrOVIAEIS ...uenieiii e 1-5
Structure of @ LINQ QUETY ...eeieee e 1-8
The Three Stages of a LINQ QUEIY .......uuuuveeiiiians 1-8
Returning Multiple Values ...........ccoovviiiiiii e, 1-12
Deferred EXeCUtion ... 1-18
Some LINQ EXamPles .......ouuiiiiiiiiiieiie e 1-25
[ 1IN (o T @ o] [>T o] £ 1-25
LINQ tO SQL wevtiiiiiiieee ettt et e e e e e e e e eeeeeeeeannnes 1-33
LINQ tO XML ..uiiiiiiiiee ettt ettt e e e e e e 1-46

LAB 1: INTRODUCING LINQ ...iiiiiiiiieiiiiiiiiiiiie et e e siiieneeee e e e e e e 1-59
= Lo I R @ Y= V1 1-60
USE LINQ t0 ODJECES ...uiiiiieiiiiiiiiieie et 1-61
USE LINQ O SQL .uuuiiiiiiiieieeeei ettt e e e et e e e e e e e e e e e e e e ennneeees 1-65
USE LINQ tO XML...uttiiiiiiieee ettt e e e 1-70

LANGUAGE EXTENSIONS FOR LINQ ....ociiiiiiiiiiieeiiiiiiie e 2-1
LINQ and LanQUAGES. ..........uuiiiiiieeeeiiiiiiieie e e 2-2

The Sample ApPliCAtION .........uuvieeiiiiii s 2-2
Modifying the Sample ...............c 2-4
Implicitly Typed Local Variables and Object Initializers............cccccceeee... 2-7
Implict Type Declarations............ccccceeeeeiieieee 2-7
Microsoft LINQ Using Visual Basic 2010 TOC-1

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



Table of Contents

ODbJeCt INIIAIIZEIS.....uuvveiiieiieeiiieiiiieiiieieeivee e 2-9

Lambda Expressions, Extension Methods, and Anonymous Types.....2-14

Lambda EXPressions .........cccccooeeiiiiiii 2-14

EXtension Methods .........c.cvvvviiiiiiiiiiie e 2-24

ANONYMOUS TYPES ..ottt e e e e e e e s 2-29

LAB 2: LANGUAGE EXTENSIONS FOR LINQ......cccttiiiiiieeeiiiiiiiiiceeee e 2-37

LaD 2 OVEIVIEW ...ttt 2-38

Add Implicit Type Declarations and Object Initializers..............cccccc.... 2-39

Add Lambda EXPreSSIONS......ccovvvuiiiiiieeeeceeeiitiiss e e e e ee et s e e e e eeeennnans 2-44

LINQ TO OBJIECTS . ceiiiieeee ettt e e e e e e s st e e e e e e e s e santnnaaeeaeeeeaannnns 3-1

Using LINQ with In-Memory ColleCHONS ........cccerviiiiiiiiiiieeeeeeieeeeeee 3-2

What Can YOU QUEIY? .....uiiiiiiiieieiiiiiiie ettt 3-2

F N = 1 TP 3-3

LCT=T 01T ol ] £ 3-9

LC1=T o [T g Toll B ol 1 o] g b= T (=1 F 3-13

SHINGS -ttt 3-16

Other Collections (Non-Generic Collections) ...........ccccveeeeernns 3-18

LINQ Operators and Extension Methods............ccccovviviieiiiiiiiiiiieeneen. 3-21

Working With Data............oeeevieiiiiiiiiiiiieeeee e 3-22

Creating SEQUENCES .......cooiiiiiiiiiiiie et 3-24

SeleCting SEQUENCES .......vvivviiiiiiiiiiiiiiiiiierirerrrersaerrrrrnrra——.. 3-25

Retrieving a Single Element...........cccccceeeviiiiiiieiciie e, 3-28

FIltering SEQUENCES ........cuviiiiiiiiieieeee e 3-34

Ordering SEOUENCES ......ccoeiiiiiiiiieeee et 3-37

Verifying SEQUENCES .......coooeeei e, 3-37

CoNVErtiNg SEQUENCES.......uuuviiiiiiiiiiiriiiieiiirinrrrrnnrrnnrerr———. 3-42

Positioning within Sequences .........cccccceevii i, 3-46

Calculating SEQUENCES ........ueeieiiiiiiiiieiiieeiieeeieeneeeeeeeneeenneeeneennee 3-48

St OPEIALIONS ...t 3-55

LAB 3: LINQ TO OBJIECTS ... ciiiiiiiiieeee sttt e e e e e e s siiteeee e e e e e s snnnnnaeaeeeeeeeanns 3-65

LA 3 OVEIVIEW........eiiiiiiiiiicc e 3-66
Retrieve a Unique List of Words Beginning with Consonants

fromaText File....... 3-67

Create a Dictionary of Words and Word Counts............ccocevvvvviienneeenne. 3-73

LINQ TO SQL ittt ettt et e e e e e et e e e e e e e s et e r e e e e e e e e s annnnes 4-1

LINQ and Relational Data..............couvveeiieeiieiiiiiiiieiiieeeeeeeeeeeeeeeeeeeeeeeeeeeee 4-2

Creating an Object MOdel ..........ocoviieiiiiiiie e 4-4

TOC-2

Cipbed

Microsoft LINQ Using Visual Basic 2010
Copyright © by Application Developers Training Company
All rights reserved. Reproduction is strictly prohibited.



Table of Contents

The DataContext ClassS............oovuviiiiiiiieeiiiiiiiieieeee e 4-12

ENtity ClaSSES cuuvuiiiiiiiiiieece e 4-13
Associations Between Entities ..., 4-15
QUENYING DaAlA.. .o 4-18
SIMPIe QUENIES ... e e e e e e eeaes 4-19

Scalar FUNCHONS .......uuviiiiiiiiiiiiiiiiiiiiiiiiiii e 4-25
Aggregate FUNCHONS ........ouuiiiiiiiiiiiiiieee e 4-28
Querying Related TabIes ...........uvvvvvviiiiiiiiiiiiiiiiiieiieerieeieeennn, 4-32
Lambda EXPreSSioNnS ..........ceiiiieeiiiieiiiii e e e e e 4-40
Extension Methods ... 4-44

L€ (0107 o] oo B 4-47

JOINS e 4-52

1Y T o 1137/ gV I B = 4-58
UsINg Stored ProCeAUIES.........uueiiiii e 4-71
Configuring the Update Behavior of Entity Classes.................. 4-82

LINQ t0 SQL VS DAtaSEtS......cccvuieiiiii e 4-89
LAB 4: LINQ TO SQL .oeiiiieiiiiiiiiiiee ettt e e e e et e e e e e e e e eanes 4-95
= Lo I A @ Y= V1 4-96
Create an Object MOdel.........ccooi i e 4-97
QUETY DALA ... 4-107
YT o 11 Y B - - USSR 4-114
MORE LINQ TO SQL .eeiiiiieeiiiiiiiiiiee ettt e e e e e s e sibanaeeeeeeeesannnes 5-1
LINQ to SQL Advanced Features.............cccooceriiiiiiniieciie e 5-2
Deferred LOading ........cocvviiiiiiieeee et 5-2
Read-Only QUENES .....ooeieieeeeeeeeee 5-7
Compiled QUETNIES .......ouviiiiiiiiii e 5-10

Direct Execution of QUENES .......ccovvviiviiiiii e, 5-13
TrANSACHIONS ..cooeiiiiiiiiie et 5-16
Cascading DeletesS......cooii i 5-20
Tracking ChangesS ... ..o 5-22
Creating and Deleting Databases...............uuvvvieeeieiivieeiieeniinnnnns 5-26
Validating Data...........ccuvvviiiiiieeeeiie e 5-30

Using LINQ to SQL in a Windows Application .............ccccceveeeeiniiiiinnnnn. 5-36
Exploring the Data Layer ...........coooiiiiiiiiiiiieeeeeeiiieeeeeee e 5-37
Exploring the User Interface ...........cccccccc 5-40

Using LINQ to SQL in a Web Application ...........cccooiiviiiiiieeeiiiiiiie, 5-52
Working With CUSIOMEIS .......coiiiiiiiiiiiiiieeeee e 5-53

Microsoft LINQ Using Visual Basic 2010 TOC-3

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



Table of Contents

Working With Orders ..., 5-60

Working With Products .........cccoooeviiieiiiiiii e, 5-62

LAB 5: MORE LINQ TO SQL ..uuttiiiiiiieiiiiiiiiieie et ee e 5-67
= 1o SR @ =] V1 5-68
Validate Data ..........cooveviiiiiiiiii e 5-69

Use LINQ to SQL in a Windows Application.............cccevvvvvvvvniinnnninnnnn, 5-79

Use LINQ to SQL in a Web Application ...........cccccoviiiiiiiiiiiieeeieiiie, 5-89

LINQ TO DAT ASET ceieiiieee ettt ettt e e e e e e e st e e e e e e e s s snntaraeaeeaeeeaannnes 6-1
ReVieW Of DAtaSetsS ........ceviiiiiiiiiiiiiiiiiiiiiie ittt eeeeeeeneeeeeees 6-2
Retrieving and Modifying Data...........ccccoooeevviiiiiiiiiin e, 6-3

Querying Data with LINQ to DataSet..............ccccceeeeeeieiiieeeeeeeeeeeeee 6-5
Querying Data in Tables ...........cceviiiiiiiiiicie e 6-6

Querying Tables in Untyped DataSets..........ccccccceeviniiiiiiinnneenn. 6-15

Querying Tables in Typed DataSetS ...........uuvvvvveerviieiieiniennninnne. 6-18

LINQ to DataSet and DataVIEWS .........ccoeuvieiiiiiiieeiiiiie e, 6-26
BindiNg t0 Data .......cccovviiiiiiiiiiieeieeeee et 6-34
Exploring the Sample Application ...............cceevvviiiiii e, 6-35

Convert Query Results t0 @ LiSt........ccoovvviiviiiiiieiiiiiiiieeeeen 6-39

Copy Query Results to a DataTable .............evvvvvvvviviiiiiiiiiiinnn. 6-41

Create a DataView from Query ReSultS..........ccccoovviviiiieenennnnns 6-44

LAB 6: LINQ TO DATASET ....uiiiiiiiiii ettt e e e itree e e e e e e snanneeeeeeeeeannnes 6-51
= Lo G @ =] Y 1 6-52

Query Data in an Untyped DataSet ...........ccccoeeeeeiiiii e, 6-53

Query Data in a Typed DataSet..........ccoooviiiiiiiiiiiiieeeeeiiiiieeee e 6-62

Bind to Data in a Typed DataSet ............ceevvieeeiiiiiiiiiiieeeee e 6-71

LINQ TO XMLttt e et e e e e e e s st e e e e e e e e e nnees 7-1
Creating and Manipulating XML CONteNnt...........cccceeeviiniimriiirieeeeennsiiee 7-2
Creating XML CONteNt ...t 7-3

TraversSing XML.......ooo oot e e e e e aenes 7-12

Updating XML CONtENL.........uviiiiiiiiiiiiiiiieeeee e 7-21

Verifying XML Content Using a Schema...........cccccceeeeviiiinnnnnnn. 7-24

Using LINQ to Query XML Content ..........ccceeeveeeiiieiiiiiiiiie e 7-29
Simple LINQ QUETES .....uuueeiiiiiiiiiiiiiiiiiiiieiieiiiieieeeeeeeeneeennennnennnes 7-29

Anonymous Types in LINQ t0 XML......ccooovrniiiiiiiiiieeeeiiiiee, 7-31

Using Extension Methods with LINQ to XML ............cccceeeeveenn. 7-34

LINQ to XML and Lambda EXpressions..........cccccceeevveeeereennnnnnn. 7-35

TOC-4 Microsoft LINQ Using Visual Basic 2010

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

Cipbed



Table of Contents

Transforming XML Using LINQ............cccciiee, 7-37
Creating NeW OULPUL ........oooeiiiiiiii e e e 7-38
Filling in the Details..........cooo i 7-40
Using Visual Basic’s Replacement Tokens...........ccccccceeeeeiinnnns 7-43

Reuvisiting the XML Transformation Example Using
Replacement TOKENS ..........ouiiiiiiiiiiiiee e 7-48
LAB 7: LINQ TO XML ..tiiiiiiiiiieiteiee ettt 7-54
LaD 7 OVEIVIEW ....eeiiiiie ettt 7-55
QuUETY XML CONENE ... 7-56
Transform XML Content ... 7-65
LINQ TO ENTITIES ..ottt 8-1
Overview of the Entity Framework............coooiiiiiiiiiieiiieeeeee e 8-2
Creating an Entity Data Model.............cccoviiiiiiiie e 8-5
The ObjectContext CIassS ..........occvviiiiiiieeeiiiieee e 8-17
ENtity ClaSSES ....ovviiiiiiiiiiieiieeeee e 8-19
Associations Between Entities ... 8-20
QUETYING DAA......coiiiiiiiiiiie e 8-23
1001 o1 LS @ TN =T 1= N 8-23
Scalar FUNCHONS .......uvuiiiiiiiiiiiiiiiiiiiiiiiiiiie e 8-28
Aggregate FUNCLIONS.........cccooviiiiiiicciin e 8-31
Querying Related Tables ... 8-34
Lambda EXPressions ... 8-44
LT (o107 o] o [P 8-47
JOINS 8-52
Differences Between LINQ to Entities and LINQ to SQL .......... 8-56
YT e 113/ LT [ X L= 8-57
UsSiNg Stored ProCEAUIES. ..........uuiiiiiieiiiiiiiiie et 8-65
Configuring the Update Behavior of Entity Classes.................. 8-74
LAB 8: LINQ TO ENTITIES ...oueii ettt 8-85
= Lo IR S @ =] Y 1 8-86
Create an Entity Data Model............ccoooeeeiiii e, 8-87
QUETY DALA ..o 8-93
MOGITY DALA.......eeeeeeeeiee et 8-99
INDEX. ... ettt ettt ettt e e INDEX-1

Microsoft LINQ Using Visual Basic 2010 TOC-5

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

Cipbed



Table of Contents

TOC-6 Microsoft LINQ Using Visual Basic 2010

Copyright © by Application Developers Training Company

— All rights reserved. Reproduction is strictly prohibited.
GppDe



