Contents

DEAICATION. ...ttt iii
ACKNOWIEAGMENTS .........eeeeceeeii s sessssssenens xiii
ADOUT TRIS BOOK .......ooooeeeeeeeeeei e ssssssss xv
Chapter 1 INtroduCtion ... 1
Visual Basic Then aNnd NOW ............coininiiinienineenieseneieiseesseseaeneens 1
The Versions of VISUGL BASIC ...t eneaeeaees 2
The NET Mentality SRIfT ..t seieeaees 3
The Common Language RUNTIME .........coccoevereivneenneceneeeneneeeeeeneneeenens 4
Completely Object Oriented ...........cocoeeevereenereenereniereeneneeneeeeeneeeseseeeeseene 5
Automatic Garbage Collection: Fewer Memory Leaks ..........ccccceeveverieerenennenes 6
Structured Exception HANAling ..., 6
True MUITITATEAAING ..ottt 6
Why You Will Need To Learn a Whole Lot of New Concepts
TO USE VB CNET oottt 7
Should You Use C# and Not Bother with VB .NET? ... 9
Chapter 2 The VB .NET IDE: Visual Studio .NET .. 11
GEttiNg STATTOA ... 12
Creating a New SOIULION ........ceoevieveiririeeirieeineeeteeeeste et 13
A Tour of the Main Windows in the IDE ... 17
THE EAITOT ..ottt ene 19
The Solution EXPIOTET ........cccoveiriiieirieieirieieesete ettt 24
Properties WindOW ..........c.ccceeeirerieininieineniecsesteesete e sesaees e sessaseseses 25
References and the Reference Window ..........c.ccccccecevvnnnnvcnecrccccnccncnes 26
Output Window and Command WINdOW .............ccceeeveeenruererinieenenieenenennenes 27
Working With G SOLUTION ..o 28
Adding Projects t0 @ SOIULION .......c.coueveeereeueeriereirenieeneeereente e 33
COMPILING oottt 34
Multiple COMPIlAtIONS .....covevveirriieiriirieirenieeeete ettt es 36
BUIL OPLIONS ...ouvvveniieieiiieieeieieietsieiette ettt sttt 38
Debug vs. Release VEISIONS ...........coeeerieieierininieeninieienieieieesieieeesieieseeieeesans 39

OULPUL FLES ..ottt ettt ettt s e e esens 40



Contents

Debugging in VB .NET ... sasssssassnees 40
New DebUugger FEALUIES ..........cccerirueuenirieieirieieeieieenteieietste ettt saevenes 41

Chapter 3 Expressions, Operators,

and Control FLIOW .......eeeeeeiisssseeeeeeeenennns 47

CoNS01e APPLICATIONS ..ottt 48
Statements In VB NET ... 51
COMMBNTS ...ttt ettt nens 52
Variables and Variable ASSIGNMENTS ... 52
Literals and Their Associated Data TYpes ... 54
NON-NUMETIC LATETALS ...cuvveuiieieriirieiinenieieireeieeieietseeie et eveaes 58
Declaring VAriables .........iiinicneneeeiseineeeeeiseasesesesesennes 59
Conversion between Values of Different TYPes ........cccccecevvvecerireenerievererennenes 61
STIINGS ettt et 64
SIING FUNCHOIS ....vovevieiiiiieieiiieereeeeneeeentecrteee ettt 65
FOrmatting Data ........cccccceveeeeirieirieieeieeneetceetee et 68
ATITAMETIC OPEIATOLS ..ottt 69
Parentheses and Precedence .............covueueerieueveninieenenieeinieeenieieeseeie e 72
Math Functions and Math COnStants ...........cccecevererereeerieuereueenenencreneneresereneenes 73
CONSTANTS ottt 75
Repeating OperationS—LOOPS .........mniocinencsineeinesessinecinesaeanenes 75
Determinate LOOPS .....cccevteteierierienienieeeeieete ettt sttt sttt et et ees 75
Indeterminate LOOPS .......cccoevurerereruerererereueeeenentnerireseeeeaeseseseseeseseesesesenesessenes 77
Conditionals—Making DECISIONS ... 79
SCOPING CRANGES ......coveveeiieieiriereiieieeteieetete et se et se et esessesessseeeesesenes 80
ShOTT CITCUITING ...vevvvevevierreieiriereeteecee ettt ettt neaes 81
SCLECT CUSE ettt s s snnas 81
TRE GOTO ettt st 82
The Logical Operators on the Bit Level ..., 83
ATTAYS oottt 84
The FOr-Each CONSIIUCE .....cccovevreeeeueeeeiieieieecreneninirireeieieieiereieieeeeenesesesesesaeees 86
Arrays with More than One Dimension ...........coeceeeveeeerneeneneesenencsenenneenens 87
Procedures: User-Defined Functions and Subs ... 87
FUNCHONS ..ottt et 88
SUD PrOCEAUIES .......cueveveniieieiieieeieieeteeiesteteee sttt ettt ettt es 90
Using Arrays with Functions and Procedures ...........ccccceeevvevevenireennievencnnennes 92
Procedures with a Variable or Optional Number of Arguments .................... 93
RECULSION ...ttt et 94



Chapter 4 Classes and Objects (with a Short
Introduction to Object-Oriented

P1ogramming) ............eeeeeeeeeeeessssssssssnnene 97

INTTOdUCTION TO Q0P ...ttt 98
Classes As (Smart) User-Defined TYPES .......c.ccvreeuereruereenneeninieieseniereenennenes 99

The Vocabulary Of Q0P ... sassaenas 101
The Relationships between Classes in Your Programs ............cccccccveccuce. 101
How to Objectify YOur PIOGIAMS ... 107
What about Individual ObBFECTS? ... 109
AdVANTAGES TO OO0P ...ttt 110
Creating Object Instances in VB .NET ..., 111
More on Constructors: Parameterized CONStrucCtors .............ceceveereeeevenenee 114
Example: The String Class .....c.cceceeeriririeeririeenenieeinieieenieieesesieeseeee e 115
Example: The StringBuilder ClaSS .......cocoveverireeiririeeririnieenisieenisieeseeieeeeens 115
NAMESPACES ...ttt 120
TIIMPOTTS .ot sttt s 120
Help and the (Vast) .NET FIAMEWOIK ..........coccowommmromrrmrremrirerensiniensennees 124
Example: The Framework Collection CIasses ...........coceceverirvevenrieenereenenennnn 127
More on Object Variables ..........icninecseineeeneisnenes 134
IS aNA NOthING .....voveiieiiiieereee ettt 136
TypeName aQNd TYPEOT ..ooivieiriirieirieieerteteerte ettt et seeaen 137
Subtleties of Passing Object Variables by Value ...........cccccccceeevevennnnnnnennee 138
Building Your OWN CLASSES ... 140
Overloading Class MEMDETS ........cccevueueuenirieenirieieenieieenteieenesiesesesseseessesenes 144
MOTe ON CONSIIUCTOTS ......coverveuireeierirreierenietesessestesesseesseseesesseseesessesessessenesses 147
MOTE ON PIOPETITIES ......eoveuiiiieirieieiieieieieieteieietetete ettt et et eaes 148
SCOPE Of VATIADIES .......cveveereiieeriieieiieiscce ettt se e sens 150
INESLEA ClLASSES ....covvenerereerieieniriereeteieitsese ettt et sesee e saene 152
Shared Data and Shared Members Inside Classes ... 155
Shared MEIMDETS ........cccueueeririeiririeienirieetrteieenteieiestsiee sttt se s senes 157

The 0bJect Life CYCLE .t 158
ODJECE DEALN ....cvoeeriveieniieietieeeeie ettt sttt et s e senn 160
VAIUE TYPES oottt ettt 161
BNUINS ... 163
SETUCTUTE TYPES .ottt sttt sae et sae e sae e naens 165
Namespaces for Classes You Create ..........coninceoniencnns 168
The C1ass VIeW WINAOW ... 169
Debugging Object-Based PIOGIAMS ........cmimoeneneeerereeneeireaneenne 170
SUMMALY oottt ettt aseaeas 175

Contents

vii



Contents

viii

Chapter 5 Inheritance and Interfaces ... 177
INRETITANCE BASICS ..o 178
Getting Started with INheritance ...........cccoceceveieererieeninieeireee e 180
Overriding Properties and Methods ..........cccoceeeeereerneneinnecreneecneeenens 184
ADSLract Base CLASSES ........cevvrueueeninreririnieieinieieenteieesiete et sese s eeesene 195
Object: The Ultimate Base ClASS ..., 201
The Most Useful Members of Object ..........cccocovrrrereeericrcreeccncenenrrereneeenen 202
The Fragile Base Class Problem: Versioning ... 209
Overview Of INTEIFOACES ..t 215
Mechanics of Implementing an Interface ..........c.coeeueeeucueecnenenencnnnnnneee 217
When to Use Interfaces, When To Use Inheritance? ... 222
Important Interfaces in the .NET Framework ... 222
ICIONEADIE ...ttt 223
IDISPOSADIE ......cveeiiieiiiiecieieetrieie ettt sttt senes 225
COLIECTIONS .o s 225
For Each and IENUMETADIE ..........c.oeoererreirrieierieieerieecneieeieeeenie e 226
Chapter 6 Event Handling and Delegates ... 237
Event Handling from an OOP Point of View ... 237
What Goes into the Functions Called by Events? .............ccccceceeeevvnvecncncnes 239
BASic EVENT RAISING ..ottt 241
Hooking Up the Listener Objects to Event Source Objects ..........cccccceneneee. 243
Building Your Own Event CIaSSES .......c.ccccvvueerererererieeerenieenieeenesenieeeneenenes 247
Dynamic Event Handling .........c.coceceveveeenreiennieenenieeenieieeneeeesesieeneseenenes 249
Handling Events in an Inheritance Chain ...........c.cccoeveevvievenieeennieenenenenen 253
DEIEGATES ...ttt e 254
Building Up @ DEleate .........ccceevvveiririeieiririeirieieenisiesessieieesieve et ssenens 255
A More Realistic Example: Special SOrting ........c.ccccecveeevereereneererereenencnennen 257
Delegates and EVENLS .......ccoeeeeirieererinieenreireneeenieeesesieeneeee e ieeeseesenes 264

Chapter 7 Error Handling the VB .NET Way:

Living with EXCeptions ... 265

Error Checking vs. Exception HANA1ing ... 266
First Steps in Exception Handling ..........c.cccoeeevreuenenieeennieneninecseneeeneennen 267
Analyzing the EXCEPLION ......cccovvveueirieieeinieenieieieesteieeteie et eesaeiesesteveenees 269
Multiple CatCh ClAUSES .........ceevirveiririeieirieieriteieerteie ettt 269
TRTOWING EXCEPTIONS .ottt 272
Exceptions in the FOod Chain ..........cccoceevivenininenineneneeneeseeesieens 275
And Finally..Finally BIOCKS ... 277
Some Tips for Using EXCEPLIONs ..., 278



Chapter 8 Windows Forms, Drawing,

ANA PTINTING ... 279
First, Some HISTOLY ... 280
FOIM DESIGNET BASICS .covuoeieeciiiicirieeicieiricciseie it sseaseaees 281
Keeping Things in Proportion: The Anchor and Dock Properties ............... 284
The Tab Order MENU .......c.ccceeeeerereriririreeeieiereieieeeeseseseseseseeeete e seseeseesenes 287
Returning to a Simple PIOGIAM ... 287
More FOIT PTOPETTIES .....coueeuieuieieieiiieieiesieeeee ettt 292
Menu Controls and the New Visual Studio Menu Editor ... 294
CONLEXE MEIIUS ...cveveuirieienirienieenteteieniesesiestestssesteseseeeesessesessessesessensssessesessens 297
MDI FOIINS ...ttt ssese sttt st ssese st sesnessnes 298
COlOTDHALOG ...covoveeiiieieirieietrieet ettt sttt ettt saesenn 301
FONEDIALOEG ...ttt ettt e naene 302
FIlEDHAlOZS ..e.veueeieueirieieinieiet sttt ettt et 302
Adding Controls at RUN TiMe ........cccoecerireeuernieeinirieenineerenieeeneeieeneeeveens 303
Form Inheritance: AKA Visual Inheritance ... 305
Building Custom Controls through Control Inheritance ............. 306
Overriding an EVENL .........c.coeveevnrieineecerceere et 306
The Inheritance Chains in the
System.Windows.Forms ASSembly ..., 313
Basic Control Class FUNCHONANILY .........ccovevevevemememeecenennrereeeeeieeeeccenenes 316
GIaphics: USING GDI4 ...t seiseassaees 318
SIMPIE DIAWING ...covoveeinieieiiirieieiieieerteieiete ettt sessese et esessesesessesenessssenen 320
Drawing TEXE ...c.ceevveeveirieiriirieirteteirteeereteesieeetsreee ettt ne e 321
PIINTING oottt 325
Chapter 9 Input/Output ... 333
Directories ANd FILES ... 334
The Path Class .......cccoeeeririeenirieieiieieertreeteeee ettt 335
The DIireCtOry CLASS ......ceevrveueiririeiririeiririeerisieetsseeteieieestsse et sesesssseesessns 336
The File Class ......ccoevreererieerineieerieeisinieeene ettt e seene 338
The DirectoryInfo and FileInfo ClASSES ... 340
Working Recursively through a Directory Tree ........cccoceeeeeveeneneriesenienenenens 341
The Most Useful Members of the FileSystemInfo, FileInfo,
and DirectoryInto ClaSSes .........ccccvrrrrererereeiererereneeeeenesesesenenees 344
STTOAMS ..ttt e st 347
Writing to Files: File Streams .........c.cocccvrevevneeinenieenineeneeneeeneeneeseenenenens 350
Getting Binary Data into and out of Streams:

BinaryReader and BINAaTYWIITeT ....ccccvveerrererieesieieeieesseessesseneeressenennes 355
TextReader, TextWriter, and Their Derived Classes ..........cocoeveevveveerveervennen. 358
Object Streams: Persisting ObJECLS .........coceveeririererenieieenirieeniniereresieeresieaenes 361
Simple Serialization ............ccoeeeeririererieieeririeereniee sttt senes 362

Contents



Contents

Simple DeSerialiZation ............ccececereeievirieseseniererenteieseeeenee e seesens 364
INETWOTK STTAIMS .....ceeueurureiriririreetererereueieaeaeenestreserae s seseeaeaeeesesesesanenes 370
Writing a File System MONItOT ..., 375
Going Further with File MONItOTiNg ..........ccvveevivirienirieieinirieeesseseeieveeens 378
Chapter 10 Multithreading ... 379
Getting Started with Multithredding ..., 380
The Mechanics of Thread Creation .........c.c.ccoceeeevereeeenierenenieeeenenieeneneenenes 383
[0 1 o NPT 388
Thread Names, CurrentThread, and ThreadState .......cccccoeoevvevvnnnnnenenee 389
The Threads WINAOW .........cocieverririricrereriiniicceieeceeneeecsesessaesens 390
Putting @ Thread t0 SIEEP .......cceeevveueererreirrieereeerteeereeeee e 391
Ending or Interrupting a Thread ..........ccccceeuevenereennieeinnieenieeeseneeeseenene 392
A More Serious Example: Screen Scraping Redux ..........ccocecevveeevenieuecennee 394
The Big Danger: Shared Data ..............ncniiencnieecneneenens 397
The Solution: SyNChIONIZAtION .........ccoeveeririeriririeiririeeerieerereieeseeie e 401
More on SyncLock and the Monitor Class ..........c.coceeveerereenereeereneeneneenenes 403
Deadlock: the Danger of Synchronization .............ececeeeeeevenenenennnnenenenes 404
Sharing Data as It Is Produced ..........c.ccceeeenrieenenieieneninieinneceneeseneeenens 410
Multithreading a GUI PYOGIGM .........uninicieieicisieiesiisiesiainssaenns 415

Chapter 11 A Brief Introduction to Database Access

WITH VB (NET .o 423

Why ADO .NET IS NOT ADO++ ..ot ecseiesecsseiseaesaees 423
Disconnected Data Sets: The New Way to Use Databases ............... 424
The Classes in System.Data.DLL ... 425
System.Data.OleDD .......c.ccoeerrieeiriereirireenreeereeeee ettt 425
System.Data.SQICHENL .........cccoveereeeriereirireerreeereeeee et 429
Calling a Stored PIOCEAUTE ... 430
A More Complete VB .NET Database Application ... 431
Chapter 12 A Brief Overview of ASP .NET ... 443
SOME HISTOTY oottt 443
A Simple ASP .NET Web ApplicCation ..., 444
What Gets Sent to the CHent? .............c.cceeeiiiionnnnnrcecceeccrcceene 448
The Web.config File ..........coooeeeinieeicereeeeeerieecreeeeeese e 451

A Simple Web SEIVICE ...t 455
Client-Side Use of @ Web SErvicCe .........cocovururueueueremcccciinrerernereeeeenenenee 458



Chapter 13 .NET Assemblies, Deployment,

and COM INTEIOP ... 463

HOW COM WOTKS ..ottt 464
NET ASSEMDIICS ...ttt 465
The ManIfest ......ccocevvieueieeeeeiecieecrenrre sttt enes 467
Drilling Down into @ Manifest .............coceeeeriveernieeninineseniseeneeeseeee e 469
Shared Assemblies and the GAC ... 471
Adding and Removing Assemblies from the GAC ..........ccccceevevenrevenreencns 473
Strong Names = Shared Names ..........cccceeeveerrinuerenieenenneenineieenieeeseeaenes 473
Generating @ Key Pair .........cocoevevievireniennieieeneneeeeteenieteeseee e 474
Signing an ASSEMDLY ..........ccceveueriririerinieieiieieerree et aens 476
COM Interoperability and Native DLL Function Calls ... 476
DLL FUNCHON CallS ......oveeieieirieieiieeirinieetreieee ettt seene 477

Contents





