VB.NET
LANGUAGE

IN A NUTSHELL

Pk (e

ORELLY™

VB .NET Language in a Nutshell

Steven Roman

Ron Petrusha

Paul Lomax

Publisher: O'Reilly

First Edition August 2001

ISBN: 0-596-00092-8, 654 pages

Need to make sense of the many changes to Visual Basic for the new .NET platform? VB .NET
Language in a Nutshell introduces the important aspects of the language and explains the .NET
framework. An alphabetical reference covers the functions, statements, directives, objects, and object
members that make up the VB .NET language. To ease the transition, each language element
includes a "VB .NET/VB 6 Differences" section.



P O A e 14

Why ANOTREr VB BOOK? ..ottt 26
WHhO ThiS BOOK IS FOT ..ot s 26
Readers New to Visual BaSIC.......cccocviiiiiiiiinenesereeee e 26
VB and VBScript Developers New to VB .NET......c.cccooeverievenecce e, 26
EXisting VB .NET DEVEIOPEIS ....ccveeeeee ettt 27
How This BOOK IS STrUCTUIEd ..........ccooiiiiiieeee e 27
The Format of the Language Reference........coccoveiiiiiveveccecvee e, 28
Conventions Used in This BOOK........ccccoiiiiiiiinieeeee s 29
HOW O CONTACT US ...t st 30
ACKNOWIEAGMENTS ... et 30
Part |1 THE BaSICS ...uiiuiiiiiiiieieesete sttt st 33
(@4 gF=T o] (=3 g I [ 11 0 To [ 110 o ISR 33
1.1 WRY VB (NET? ettt st 34
1.2 WHat IS VB NET? ...ttt s 37
D2 R @] o] [=Tod @ =T 0] =1 1 [ 0] o USRS 37
1.2.2 A CommoN TYPE SYSTEM .....ooiiiiiiicie et 38
1.2.3 Access to System Services: The Framework Class Library ...... 39
1.2.4 A Common Runtime ENVIFrONMENT .........ccocoviriinieniee e 41
1.3 What Can You DO With VB .NET?.....cccoiiiiieee e 42
Chapter 2. Variables and Data TYPES......cccceveererrerierieeieseesteeseeseeseeseesseessesseseessens 43
2.1 VAIADIES ... e e 43
2.1.1 Variable SCOPE ...ttt 43
2.1.2 Variable LIfetiMe ... e 45
2.2 Declaring Variables and Constants.........ccccccceevieiiicvie e 47
PG B B T X = Wl Y/ 01T 3SR 438
2.3.1 Value and Reference TYPES ....ccceiiriereere e seesie e sae e e esae e 49
2.3.2 VB Data TYPeS: A SUMMANY ....ccccoiiieiieiieesie e esiee e esseeseesssessseessee s 51
2.3.3 Simple Data Types in Visual BasSiC........cccccceveevenieneeie e ee e 54
2.3.4 Data TYPe CONVEISION .....ccceeiieeieieieiteeeesteesieseesteesaesseesseessesaesseessesseessens 62
P N = |V TSRO PR R OPRR 64
2.4.1 DefiNitioN OF AFTAY .....ccccveieciecice e see sttt s aesneenneas 64
2.4.2 DIMENSION OF @N AFTAY .....cooiiiiiiecee ettt s nnee 64
2.4.3 SIZE OF @N AITAY oottt ettt nre s 64
2.4.4 Arrays iIN VB (NET ..ottt st 65
2.5 Object Variables and Their BiNAiNg ........ccooeviiiininiineeee e 67
2.5.1 Late Binding Versus Early BiNndiNg......cccccoveviniinininieseereeeseeens 68
2.6 The Collection ODJECT........cci i 69
2.7 Parameters and ArgUMENTS.......cccoceieeieiieeneeieseeseeee e se e seesseeaesneeneens 70
2.7.1 PasSing ArQUMENTS .....ccccceiieiieiesieesie et este e sreeae e sse e ssaesseenesneenseas 70
2.7.2 PAsSING ODJECTS .....coiieiieeceese ettt nne s 71
2.7.3 Optional ArQUMENTS......cccoiiieiece et nneas 73
2.7 .4 PAFQMAITAY ...oooiiiiiiiiee ettt ettt sbe e sbe e sbe e e sbe e e sneeesnneeens 73
Chapter 3. Introduction to Object-Oriented Programming ........cccceceeevievieeneeccieesnnns 75

3.1 Why Learn Object-Oriented TeCchNiqUES? .......ccccveievceveeseecee e 75



3.2 Principles of Object-Oriented Programming..........cccccceveeeieesieeseesnenn, 75

10 B0~ NN 0 151 1 = Tox (o ] o [P RRR 75
10 T = g Tor= 1 1] U] F= 1 1 [0 o 1R 76
B.2.3 INTEITACES ... bt 77
3.3 Classes and ODJECTS.......cc i 79
3.3.1 Class Modules iN VB .NET ..o 79
3.3.2 Class MEMDEIS ......coiiieeeere e e 79
3.3.3 The Public Interface of a VB .NET Class ......ccccoceiininineninenininnns 81
0 G B N @ L o] = o S 81
3.3.5 PrOPEITIES ...ttt b e s r e 82
3.3.6 Instance and Shared Members.......ccooiiiiinnic e 83
3.3.7 Class CONSTIUCTONS......ccoiiiiiieeieecie ettt s sre e 84
3.3.8 Finalize, Dispose, and Garbage Collection .........cccccocconviiiininnennnene. 85
G L o] aT=T ) =T Lo = PRSI 86
3.4.1 Permission tO INNErIt ... 88
0 N @ LV /= o o 11 o 88
3.4.3 Rules Of INNEFITANCE ..o 89
3.4.4 MyBase, MyCIlass, and MEe .......cccccoorvieiiiereee e 89
3.5 Interfaces, Abstract Members, and Classes........cccocvrininencnenennnn, 91
3.5.1 INterfaces REVISITEA ... 93
3.6 Polymorphism and Overloading ........ccccoveevienicce e 93
G S @ V7T ¢ [0 1= T [ o T [OOSR 93
3.6.2 POlYMOIPRISIM .o e e 94
3.7 Scope and Accessibility in Class Modules..........ccooirinininienceneeee 95
Chapter 4. The .NET Framework: General CoONCepts........cccvvveerveierieereeienseenieseennes 97
4.1 NAMESPACES ... .eiiiiiiieiiiieeritee ettt et e e st e e st e e st e sbe e e sbe e s asseesaseeesbeeesbeeesreessseeens 97
4.2 Common Language Runtime (CLR), Managed Code, and Managed
2= L = PRSP PR PRSI 97
V4G I \V/ = Ta F=To [=To B =hrq=T o U | i Lo o [P 98
4.4 ASSEIMDIIES ..o s 98
4.5 Assemblies and VB .NET ... s 100
Chapter 5. The .NET Framework Class Library........ccccoovoeveeiiiienieeie e 103
5.1 The System NamMESPACE ......cccceveieeieereeee s ee e se et sae e e e ssesneeneens 104
5.1.1 Data TYPe CONVEISION .....cccveiiieesieeieseeseeie e e e sae e e eneesnes 104
5.1.2 The Array ClassS...... ettt st 105
5.1.3 The MaAth ClaSS.....ccooiiiee e s 106
5.1.4 The STHNQ CIASS ..cccvi ettt snee s 107
5.2 Other NAMESPACES .....ccccviiiieiieectie ettt ae et eete e s re e sneenree s 108
5.2.1 System.ColleCtIONS .......ccoi i 110
5.2.2 SYSTEM.DAl@ .....oooiee e e 110
5.2.3 SYSTEMLIO ... e e 111
5.2.4 System.Text.ReguUIarEXPreSSIiONS .......ccccccceveeveveeseeseeee e 111
5.2.5 System.WINAOWS.FOIMS ......ccoccieiieii et seee e 113
Chapter 6. Delegates and EVENLS ..o iiieiieiiicce et 115
6.1 DEIEQALES ... e e e nne s 115
6.1.1 Using a Delegate to Call a Method.........cccooveviiiececceeee 116
6.1.2 Using a Delegate as a Function Pointer ..........cccccocevivvveneesneeene 117



6.2 Events and Event BiNAiNg ..o 118

6.2.1 Control-Related EVENTS ... 119
6.2.2 WITNEVENTS ...ttt e e 119
6.2.3 AAAHANAIET ..o s 120
Chapter 7. Error Handling in VB .NET ..o 123
7.1 Error Detection and Error Handling........ccccoeoveiieiiiiiccie e 123
7.2 Runtime Error HaANdliNg ..ot 124
7.2.1 Unstructured Error Handling ..o 124
7.2.2 Structured Exception Handling .......ccccccceveeieccevicsececece e 127
7.3 Dealing With Logical ErrOrS........ccccoe e 131
7.3.1 Detecting LOgiCal ErrOrS......ccoccivceiieieceseee e 131
7.3.2 Where to Handle a Logical Error ........ccccevvveeveeieeceseee e 132
7.4 Error CONSTANTS ....oooeiiieeeee e e 133
Part 111 REFEIENCE ... et e 135
Chapter 8. The Language Refer@ncCe ... 135
FECONSE DIFECTIVE ...ttt 137
#HIf..Then.. . ZEISE DIreCtIVe ..o s 139
#Region...#ENd Region DIireCtiVe ........ccccocevieveececeee e 141
ADS FUNCHION ...t 141
ACOS FUNCTION ...ttt ettt st 143
AddHandler STatemMENT.........ccco i 143
PaYo [0 | g=1STS{@ ) @] o1=T =1 (o] oSS 144
APPACEIVATE PrOCEAUNIE ..ottt a e nns 145
APPHCALION ClIASS.....cciiciee et nree s 147
Application.CompanyName Property .......ciiieiieecieesee e esee e 148
Application.DoEvents Method...........ccccooiiiiiiiecie e 149
Application.ExecutablePath Property ... 150
Application.ProductName Property......iiiieiee e esee e 151
Application.ProductVersion ProPerty .......ccoeiiieiee i esee e 152
N = Y O =TSP 152
Array.BinarySearch Method ... 153
Array.Copy MetNOd ... et 156
Array . INdexOf Method ... e e 158
Array.LastindexOf Method...........cccoiiiiii i 159
Array.Reverse MethOd ... 161
Array.Sort MethROd.........oo e 162
ASC, ASCW FUNCTHIONS ..ottt ettt 164
] [ I U o [ o o PP 166

F N = L T U o T4 1 0] o PP 167
SEE AlSO ..t p e reene e 168
ALAN2 FUNCTION ..ottt s 168
(27T o T o o Tt =Y o [ 6] o= S 169
Call STATEMENT ... e 170
CallByNamMe FUNCLION .......c.oceeiiee et e e nne s 172
(0120 o] I = U] o [0 A (o] o [T URRPRSRR 174
(4234 (3 1 U [ o o 1 {0 o 1RSSR 175

ClNAE FUNCTION .t nnnnnnnnnnnns 176



CDAte FUNCLION ... 177

(019 o1 I =l U1 13 ¥ [0 o 1SRRI 178
(010 1Yo = U g (o 1 o] o PO 179
(@171 T aTe I U T 1 [0 o 180
(O g1 T [l d o L1 =0 [ 1 ¢ ST 181
(O o101 g |V /= o o ToT=To (U] /=T 182
(04 gToTo XT3N =l U1 g (o 1 (o] o [P RROR 184
(O o1 G 04 o1 VAV =1 U]  Tox 0] i [0 185
(O 1 ) o = U] o (o 1 [0 o [P RRTRO 187
Class STAtEMENT ......ooi e e s s bb e e e s saraeeeens 188
(O [T0] oTo =T g0 I F= 11T SUSRS 190
Clipboard.GetDataObject Method...........cccccoeiiiiii i 190
Clipboard.SetDataObject Method ... 192
(@4 I o o T 1 o o 0 o USSR 192
1@ o] I =1 U] o [o1 1 [0 o 1SRRI 194
(070] | [5To3 A 0] o IO F= TS1 SRR 195
Collection.Add METNOd ...........cooouiiiciicee e 198
CollectioN.COUNT PrOPEITY ...cccceeece et e 199
Collection. Item METNOM .........ooociiiiie e 200
Collection.ReEMOVE METNOM..........coouiiiiiieicie et 202
(@701 o] g B F=1 0o IO F= 11 203
ComMMANA FUNCHION ......oveiiieiee ettt st bae e s sarae e e 205
(OF0] ¢ 15) S ¥=1 (=1 0 4[] 1 A 207
(OT T o U 1 o (] o [ o [ OURRRTR 208
(OT0 1Y o T U1 103 1 0] o 1SR 209
CreateObjJect FUNCHION ..ottt 210
(0351 g o] g ol = U] Lo 1 [0 ] IR 212
(@357 o To T U T 1[0 o 214
(O35 § gl =¥ o T3 ¥ ] o R 215
(O V7 o Y= 1 o o3 (o] o [ 216
(G101 [ gl =T o o 1 (o] o F RO 218
[N (=720 [o B = U Yo 4 {0 o T 219
DateDiff FUNCLION .....oeiieee et e 221
(DY (] nr= T o U1 o (o1 A (o] o [P 224
DateSerial FUNCHION ... 226
DateString PrOPEILY ...ttt ettt 228
DateValue FUNCHION ........oceeee ettt s 229
D F= Y U o T3 1 Lo ] o PSS 230
(D] =T o (o3 A 0] o [ 231
7= 018 Lo O = 1] S 233
[DY=T o]0 Te I ANSTST=T o 1Y/ (=Y o T T o O 234
Debug.AUtOFIUSN PrOPErtY ...ttt 235
Debug.Close MethOd...........cco et 235
Debug.FIush Method............co oo 236
Debug.Indent Method ... 236
Debug.IndentLevel Property ... et 237
Debug.INdentSize Property ... 237



Debug.LiSteNEers PrOPertY ...ttt 238

Debug.Unindent Method.............ccoo i 238
Debug.Write MetROd ...........ooui et 239
Debug.Writelf Method ... s 240
Debug.WriteLine Method ... e 241
Debug.WriteLinelf Method..........cccoveviiiecice e 242
Declare STat@mMENT..... ..o s 243
Delegate StatemeENT ..o e e 248
DeleteSetting ProCeAUIE.........ccv it 249
(D1 g IS = =T 0 g T=T o | AU 251
(DT U | o [ 1o o TSR 256
(D IT =Tl (0] VA O F= T TS PSPPSR 259
Directory.CreateDirectory Method............ccccoooeeiiiiiiccie e 260
Directory.Delete Method............ccoov i 261
Directory.EXIStS MetROd ..o 262
Directory.GetCreationTime Method...........ccccoevieiecievecce e 263
Directory.GetDirectories Method.........c.ccccovvevicie e 263
Directory.GetDirectoryRoot Method..........ccccccvvieveieneece e 265
Directory.GetFiles Method...........cccoceeii e e 266
Directory.GetFileSystemEntries Method...........cccooevieiieiieiccecceececee 267
Directory.GetLogicalDrives Method ...........cccccceveeiineinecie e 268
Directory.GetParent Method ... 269
Directory.Move Method.......c.cooi e 270
DO...LOOP StAtEMENT........ooe it 271
T (o SOOI 274
o ] =Y (=] 1 411 11 ST 274
ENUM STATEMENT ... e 276
ENVIFON FUNCTION ..ot s 278
EOF FUNCTION ..ottt st 280
Erase StatemMent..... ... e s 281
g I o] o 1= 282
T @ o] = o S 283
Err.Clear MethOd............oi s 284
Err.DescCription PrOPEITY ...ttt 285
Err.GetException Method............ccco i 286
Err.HelpConteXt PrOPEILY ...ttt st 288
Err.HEIPFIlE PrOoPertY ... ettt 289
Err.LastDLLEITOr PropPerty ...t s 290
Err.NUMDBEr PrOPEITY ...ttt et 291
Err.RaiSe MEtNOA ... s 293
Err.SOUICE PrOPEITY ...t e e e 295
Error STAtemMENT ... ..o e s 295
ErrorTOSTriNG FUNCHION ..ottt 296
EVENT STAtEMENT ... s 297
DY Co = 0 £ o] g O = 17 S 299
EXIT STAtEMENT... .o e s 302

D tq o I U] o [ 1 [0 o [T 303



LI O F= T 304

FIle.EXISTS METNOd......c.c.ooieieee et 305
(1 ESY AN & g T 1 o (o 0] o SR 306
[ (10 (o 1= od o 1ot =Y o [ U] oSSR 307
[ (ST0Te] o) VAN d o 1ol =T o [ U] = SRR 308
FileDateTime FUNCLION.........cccooieiece ettt nne s 309
FileGet, FileGetObject ProCeduUres.........ccocovieieieeieeieseese e se e 310
FIELEN FUNCTION ...ttt sttt ne e eneenne s 312
[ (ST@ ] oT=T o I o o Yo =To [ ] = USSR 313
FilePut, FilePutObject Procedures..........cccoeiiiiieiie s 316
FIHEeWIdtN ProCEAUIE ........c.oo ottt 318
FIHEEr FUNCHION. ...t e sae e 319
[ 1 o (o 0T o IR 321
[ LYo T gl = U Tox o o] o IR 322
(o] oY DI F=1 0 To T 04 F= 11 R 323
FOr...NeXt STatemMENT........coooiiiie e 325
For Each...NeXt State€meNnt...........ccooeiieiiiiiere e 327
FOrmMat FUNCTION ...ttt sne e e e nne s 329
FormatCurrency, FormatNumber, FormatPercent Functions.............. 341
FormatDateTime FUNCLION ........cccocciiieeeeseece et 343
FreeFile FUNCLION ...ttt nne s 345
(e L=T a0 I Y AAY 0T o F R 345
FUNCLION STAteMENT.......cccoiiieeece et 346
Y U 1 o o 0T o PSR 350
Gt STATEMENT....c.eee e e e e e eae e e are e 352
GetAllSettings FUNCHION ..o s 353
GetAllSettings FUNCHION ..o s 355
(CT=Y W o g 1 T ox o Lo o 357
(CT=100] o [=Tox Sl U] T4 1 [ o 1 359
GetSetting FUNCHION ..ot nne 361
LTy o I 1 1= U g T 1o 363
GOTO SEALEMENT ... et nre e s ae e nnee s 364
HaNdIES KEYWOId ..ottt sreene e 365
Hashtable Class ...t 366
Hashtable.Add MethROd ... 368
Hashtable.Clear Method ............ccooiiiiiciic e 369
Hashtable.ContainsKey Method...........cccooiiiiiiccc e 370
Hashtable.ContainsValue Method...........cccoooiiic i 371
Hashtable.CopyTo Method.........c.coveiiiiiie it 371
Hashtable.Count Property ... 372
Hashtable.1tem Property ... 373
Hashtable.Keys Property ...t 374
Hashtable.Remove Method ... 375
Hashtable.Values Property ... 376
[ (=2 o U 5 T 10 U 377
o (o TU [ g U Tox o[ ) o I PSS 378
IDataObject INTErfacCe ... 379



IDataObject.GetData Method ... 379

IDataObject.GetDataPresent Method ...........cccccocoievi i, 381
IDataObject.GetFormats Method ...........cco o, 383
IEEEREMAINAEr FUNCHION ....ccveiicieeecee et 384
If...Then...ElSe STatemMENTt ... 384
[ L o o o [ ] o I 389
IMpPlemMeNnts KEYWOId..........cooioiieeceesece et 390
IMplements STateMENT ... 391
IMPOItS STAtEMENT ... e 393
INNETITS STAtEMENT ... e 394
1] o]0 L ol oot T (5] PSSP 395
INPUEBOX FUNCHION ...ttt 397
INPUESTIING FUNCHION ...t e 399
LIS (gl ] Lo w0 o I 400
INSTIREV FUNCTION ...t eba e s e e s 402
) o U 1 g (o T o [ 403
INterface STAtEIMENT . ... .. e 404
(14 0 0 A =0 o3 ¥ [0 o (O 407
[ S U g (o 1 [0 o I 410
(KSR @ 1] =\ 0] TSRO PRSP 411
(KT o = 1 YZ 0 1 T3 i Lo o P 412
(ESY 2= L (=T U 1 o (1 o [ ] 413
Y] =1 18] | U T (o o o] o 414
K] =S g oY gl (U 1 (o o o] o 415
ISNOTthING FUNCHION ..ot 416
ISNUMEIIC FUNCTION ..ottt e e e 417
ISREfErenCe FUNCHION ........ooeiiiee e 417
N To]1 o I U1 o [ 1 (o] o PO 419
[ LI = o Y=o 111 YOO 420
LBOUNA FUNCLION ...ttt ettt e st s e s snre e s snreeea 421
[ OF= 1T = U ] o o 1 0] o [ ORR 423
=Y i o U o 0] i SRR 423
=Y o T 0] o T3 o ] o SRR 425
(] SGS O] 01T = 1 (o ] PSSP 426
LINEINPUL FUNCLION ...ttt 427
(I o = U 1 g (1 o [0 o PO 429
(I Tod 2 = g YoT Yo L] /=IO 430
(@ T U o o [ o IR 431
(o Yo T = U o3 o ] o ISR 432
(oo I 1 Tox i [ ] o PSS 434
[ I T O T3 Y OO 435
V= D | o [ o (o] o OO 436
ME OPEIATON ...ttt sb e sbee e sne e e sareeeas 437
V(T B U g o T o ISR 438
[V T B3 =1 (=] 0 1= 1 SO 440
YT T U T (o o[ S 441

MINUTE FUNCHION ..o, 442



IMIERR FUNCHION e nnnnnnnnnn 443

AL (D T gl o Yo =To LU 1 ¢ TSP 444
AV oo I @ oT=T =1 0] PR 445
Module...End Module Statement..........cccooeieeieiiecie e 446
\Y/TeT o) o o 1 1 ¥ o o T o ISP 447
\/leT oY d g 1A\ F=Ta g L= =T U] o Tox £ [} o O 448
\Y/ET6 ] =70 ) U | T 1 [0 o U 449
MYBaSE KEYWONId ........c.ccveiiiieiieieeiesteese et ste e te e seesseeseesseeseeneesreenseens 452
MYCIASS KEYWOId ......c.ooieeeiece sttt et nre e 453
Namespace StateMENT........cccii i e 454
L0 XYV e 0] o 1= o 1Y 2SS 455
L =T a1 o o o o PR 456
LA ¥ o [ 1 T ] o PSS 458
1@ o3 S U 1 o o 1 0] o SO SRUSRS 459
ON Error STAtEMENT... ...t e s sree e 460
OpenFileDialog ClIass ... e 463
Option Compare StateMENT.........ccccoveeieeieieeseee e e 466
Option EXPlCIt StatemeEnTt........ccoveieieecece e 466
Option StriCt STAtEMENT ..o e 467
Partition FUNCTION ..ottt sneenne s 469
e T = Lo USSR 471
[ 0 0 o U 1 o ¥ T ] SRR 472
POW FUNCHION......coiiiie ettt sttt e e e ne e sne e enre e 473
(o o 0 0 W U Tod [ o ISR 474
Print, PrintLing ProCeAUIES.........cccciiiiieie ettt 476
Private STatemMENTt..........cooiiiieiicce e 478
Property STtatemMENT.... ... 480
Protected KEYWOId ...ttt s nne s 485
PUDBIIC STAtEMENT ..o s nee s 485
Y U T 1 o) o USSR 488
@] 210701 (o] gl = ¥ (o3 { (o] o IO SRR UROSTRPSRP 490
QUEUE ClASS ...oi ettt ettt s e e be e s are e sbeesareesbeesnneenneens 491
QueUEe.Clear MethOd ...........cooii it eree 493
Queue.Contains MethOd ... 493
Queue.CopyTo MEtNOd.........cccooiiiiececee e 494
QUEUE.COUNT PrOPEITLY ..ottt ee e st e e snnee e 495
Queue.Dequeue MethOd.........cccooiiiiiiii e 496
Queue.Enqueue Method ...t 497
Queue.PeeK MEtNOd ...........o et 497
Queue.TOArray MethOd..........cooiiecee e e 498
RaiSEEVENT STtAtemMENT... ..o 498
RaNAOMIZE PrOCEAUIE..........oceiceeece ettt nae s 500
RATE FUNCHION ..ottt st e et esreesaeenaeeneennenn 501
REDIM STAtEMENT ... s neenne s 503
REM SEAtEMENT......coeieec e 505
RENAME PrOCEAUIE ...ttt 506
(YT o1 = Vot ol U] o [ 1 (o] o [P 507



10

RESET PrOCEAUIE ... 509

RESUME STALEIMENT ... 510
RETUIN STAtEMIENT ... ... aba b 511
(€= = U] o ¥ [0 o 1O 513
(4 Te | ) A 1 g o ¥ T ] o S 514
[0 0] BT gl e o TeT=To (U] /=R 515
[ [0 [ I o T o (o] o OO 517
(230181 o Lo I =T { o T3 f (o] o HPS OO 519
[ I T I LU T o e 1 [ o IO 520
SaveFIleDIalog CIass ... 521
SaveSetting ProCeAUIE. ...t 523
SCHPLENGINEG FUNCHION ..ottt 524
ScriptEngineBuildVersion FUNCHION .........ccooiiiie e 525
ScriptEngineMajorVersion FUNCLION.........cccceii e 526
ScriptEngineMinorVersion FUNCLION..........ccocveiiv et 527
(=Y (U1 TAVZ=1 (6 1= OO 527
ST=TeT0] a0 I U T o T 1 [o] o TR 528
=<1 S U o3 ¥ o o [P 528
S =T=] S a0 TeT=To [V = 529
Select Case StateMENT ... 530
Send, SendWalit MEthOAS ... 532
Y)Y =1 (] 0 1= | U 535
Y1 7 A g e e Yot =0 1| /= R 537
ShadowWs KEYWOId........coci ittt 539
] a1 LI LT 13 A0 o 1 541
Y [o ] i 1 U Tox o] o PR 544
Y | o T L1 13 ¥ 0 o S 545
ST 1] o T LU 1 (e 1 o] o 1 546
S I\ U T g o o [ I 547
ST o= Tod N 1 o ox (o] o [0SR 548
15 o Tl 1 ox i [ ] o PSSP 549
IS o 11 o U o 0 o SRS 550
ST | S o T ] o 1RSSR 551
Y =1 2 O F= XTSI 552
Stack.Clear MEtNOA ...........ooo e e 554
Stack.ContaiNs MEethOd ... 554
Stack.CopyTO METNOd ... e e 555
StACK.COUNT PrOPEITY ..ottt 556
STACK.PEEK METNOM ... 557
StaCK.POP METNOA ........ceieeeee et ne s 557
StaCK.PUSH METRNO ..o 558
Stack.TOArray Method ... 559
] = (OS] =1 (=] 0 (=] | 559
STOP STAEMENT ... e e nre s sare e 562
] o g LU Vo 0] o 563
SErCOMP FUNCTION. ...ttt 564
Y1 £O0] o VA U | Tex ¥ 0] o I 565



SEIDUP FUNCHION ..ottt nre e s neennee s 567

StrREVErSE FUNCLION........ocii ettt st nnee s 568
Structure...End Structure Statement..........ccccoveiie e 568
ST 8] o IS =1 =] g 1= ) S 570
Y VAV (] o T | o T ] o 574
S 4 I U o o o 575
SYNCLOCK STAt@MENT........ccveee et 576
SystemTypeName FUNCLION ..o 577
JLIE=1 o 2 1 (o T ] o 1 579
B IF= 1 T 1 o o ] USSR 580
TaNN FUNCLION ...t nnee s 581
THIOW STAtEMENT ... e e 582
TIMEOTDAY PIrOPEITY ..ottt st sne e 582
THMEE PrOPEILY ..ottt ettt st e e e sae e st e e nneeenneesnee s 583
TimeSerial FUNCHION ..ottt 584
R =35) (gl aTo I = o] o 1= x2S 585
TIMeEValue FUNCHION........cci et 586
L0 o £= Y o 0] 0 T= o Y2 587
B T T o T ) o 588
Try...Catch...Finally Statement........c.ccccovririieiicie e 589
Y4 =10 F= U a g L= U o o {0 o 591
(0] =70 181 oo I =1 U] o Tod 1 o] o [P 593
@ L@ ST ST 1 o Tox £ 0] o SR 594
(0] 0] (o o1 1l = oot T o [5] SSR 594
V2= LI 1 o o 0 o SRR 596
ValIDEC FUNCLION ..ottt et en e e 597
V2= L Y/ o L= = U T3 o Lo ] o ISR 598
VDOTypeNamMe FUNCLION ..ot 599
WeekKday FUNCHION .......oci ittt 601
WeekdayName FUNCLION.........ccocv e 602
While...End While Statement ... 604
WITh STAtEMENT........ooeeeece et re e 605
WITNEVENTS KEYWOId......ociiceeececee ettt 606
WIITE PrOCEAUIE ...ttt et e er e e nre e 608
WITELINE PrOCEAUIE........ei ettt e 609
=T gl U] o (o 1 0] o [ USSR 610
Part 11 APPENUIXES .....eeeeeeeeiiesie ettt ete st ste et e e teete e e sseeaesneesseensesneesseenseans 613
Appendix A. What's New and Different in VB .NET ........cccccoeviieiievie v 615
A.1 Language Changes for VB .NET ... 615
ALLL DAA TYPES ittt st sbe e b b e e sn e e nnneas 615
A.1.2 Variables and Their Declaration.........c.cccccceoovvievieiiescesieese e 616
A.1.3 Boolean and Bitwise OpPerators ........cccccvivevereeneesesieseesesee e 619
A.1.4 Changes Related to Procedures........cccovivievieiiiesie e 620
A.1.5 Miscellaneous Language Changes........ccccovererverieneeneesiesee e 621
A.2 Changes to Programming Elements..........cccccooveiiiiiieiic v, 622
Y2 R ©0 ] 1] = 1 1 = SRR 622
A.2.2 STHNG FUNCHIONS ...ttt 623

11



AL2.3 EMPUNESS ...ttt ste e e e sneennee s 623

A.2.4 Graphical FUNCLIONAlITY ........cccceeiiiiiecccec e 623
A.2.5 Mathematical Functionality...........ccccoooiiiiiiiiiicie e 623
N2 ST B = o | i U 1] 1 [0 S 623
A.2.7 MISCEIIANEOUS ... 624
A.3 Obsolete Programming EIeMEeNtS........cccccovveveeieieece e 624
A.4 Structured Exception Handling ........cccccvevieiesececce e 627
A.5 Changes in Object-Orientation ..........ccccocevieiesieesieere e 627
A5, L INNEIITANCE....cei it 628
A.5.2 OVErIoAdING ...c..oiciiicece e 628
NI I @] o] [=Tox a1 T 1 (o] o [P OSURS 628

Y ST N e 0] o 1= N LTSRS 629
Appendix B. Language Elements by Category.......ccccceverereeiesieeneesesieeseeesie e 631
[ AN =\ VA o =V T | o 631
=022 4 1101 o To T o H OSSR 631
B.3 COlleCtion OBJECTES ..o e 632
B.4 ComMMON DIAlOQS ....oooiiiceee et 632
B.5 Conditional Compilation..........cccceeiiiiiiiiic i 632
[ G @01 01V ] 0] o PSP 633
B.6.1 Data TYPe CONVEISION .....ccciiiiiecieectie ettt 633
B.6.2 Other CONVEISION ...t 633
B.7 DAte and TIME ..ottt 633
B.8 DEDUGQING ..o 634
B.O DECIAratiON .....cc.coiiiiieie e 634
(2 O =g o] gl o =TT | 1] o o 635
2 I R 1 =TS £ 1= 635
B.12 FINANCIAI ...t e e 636
B.13 IDataObject INTErfacCe ........ccccooeiiiice e 636
[0 0 o) o] o g = Ui (o] o [PPSR 637
B.15 INPUL/OULPUL ...ttt 637
B.16 Integrated Development Environment...........cccccocveiiecieciee e csvee e, 638
[ A T o] (= = Tox £ [0 o TSP 638
B.18 MathematiCS.......ccooiiiiiiirese b 638
B.19 Program Structure and FIOW ... 639
B.20 ProgramMiNg .....ccccceeceeeeieeie e sie e seesiessaesaeesseeseesseessesseesseessessssssssssesnsesses 640
B.20.1 Object Programiming ......ccccccecceeiereeiieseeseesieseesseeae e sseeseesee e eessnes 640
B.20.2 Miscellaneous Programming.......ccccccecereereeeeseesesieeseeseeseeseeseesns 640

2 2 I = o 11 1 Y/ 640
B.22 String ManipulatioN..........c.cooiiiiiiiic e 641
APPENTIX C. OPEIALOIS ... .cceesteeeeieesieeeiseesteeeesee e eeesreesteeseesseessesseesseesesseesseensesneessens 643
C.1 ArithmeEtiC OPEIALOrS .....cceveeciece et sre e 643
C.2 ASSIGNMENT OPEIatOrS......ccceecieieeeese et ne e 644
C.3 Concatenation OPEratorsS ........cccceiiieiieiieesee e e e eae e 646
C.4 CompariSON OPEIFaAtOrS ......ccovciieiiecie ettt eere e 646
(O I o LI E @ o 1= = (o ] OSSR 647
C.4.2 The LIKE OPEIaAtOr ......cccceciieeee ettt 647
C.5 Logical and Bitwise OPEeratorsS.......ccccuereriinieniene e 647

12



L0 V= 1 To I 0 o S 650

C.6 Operator PreCEUENCE .......cccoceeeeece et ee s ettt seene e e nnens 650
Appendix D. Constants and ENUMEratioNS..........cccecvveereeeieseeseceseeseeee e e 653
D.1 Visual Basic INtrinSic CONSTANTS........ccoocoiiviinirienieeeeee e 653
D.2 CoNtrolCRars CIasS.......cocviiiiiriiiiee e s 656
D.3 Visual BasiC ENUMEIatiONS.........cccceiiiiiiie e 656
D.3.1 AppWinStyle ENUMEration .........ccccocvviieiieciie et 656
D.3.2 CallType ENUMEratioN.........ccccvieiieiiiciiecee et st 656
D.3.3 CompareMethod EnNumMeration..........ccccecceeveeiiecciiecie e 656
D.3.4 DateFormat ENUMEration .........cccccveiiiinienece e 657
D.3.5 Datelnterval ENUMEration ..........cccocoveriinieninie e 657
D.3.6 DueDate ENUMEratioN .........cccoieiiieieniiniese et 657
D.3.7 FileAttribute ENUMEration ... 657
D.3.8 FirstDayOfWeek ENUMEration ........cccccccvveeieeieseeseeieeseesee e 657
D.3.9 FirstWeekOfYear ENUMEration ..........ccocvoevenerieieenene e 658
D.3.10 MsgBoxResult ENUMEration .........cccccocvveevieieseese e 658
D.3.11 MsgBoxStyle ENUMEration .........cccocceeceieeneecieseeseeee e 658
D.3.12 OpenAccess ENUMEration .........cccoceveeceieese s 658
D.3.13 OpenMode ENUMEratioN.........cccceviiiiieeiie e st 659
D.3.14 OpenModeTypes Enumeration.........ccccccceevieiciieiieccee s 659
D.3.15 OpenShare ENUMEeration........ccccveeieninienenee e 659
D.3.16 PrintFlags Enumeration ..........cccccoooiiiieiie e 659
D.3.17 TriState ENUMEration .........ccooiiiiiiiieeiseeee e 659
D.3.18 VariantType ENUMeration .........cccocevvieiieeieecie e 659
D.3.19 VbStrConVv ENUMEration ........ccccooeiiiinireninieieeee e 660
Appendix E. The VB .NET Command-Line COMPIler .........ccceeoveveeiiieeiiecieesee e, 661
= I @0 T 0 o] o] 1 [T gl = 7= 1] o= SR 661
E.2 Command-Line SWILCNES.........cccoiiiie e 661
E.2.1 Output Filename and File TYpe......ccccoiiiiiie e 661
E.2.2 INPUL FIlES ..ottt sttt s nne s 662
E.2.3 RESOUICES ...ttt n e sneenne s 662
E.2.4 COde GENEFATION......cccoiiiie ettt s 663
[SDZ SR DT> 018 T [0 |1 o USSR 663
E.2.6 Errors and WarNiNgGS ......cccceeceieeieeiieeeeseeie e ste e see e ssesseesseensesneensens 663
2 A = 1 o [0 [ U F= T [P RPPPP 663
E.2.8 MISCEIANE@OUS........c.coiiiieeee e e 664
E.2.9 AQVANCEA ...ttt et nne s 664

E.3 UsiNg @ RESPONSE File ..ot 665
Appendix F. VB 6 Language Elements Not Supported by VB .NET ........cccuenee. 667
(@] (o] 0] [ o 10U 670

13



VB .NET Languagein a Nutshell

Preface
Why Another VB Book?
Who ThisBook |sFor
How ThisBook Is Structured
Conventions Used in This Book
How to Contact Us
Acknowledgments

|: The Basics

1. Introduction
1.1Why VB .NET?
1.2 What IsVB .NET?
1.3 What Can You Dowith VB .NET?

2. Variablesand Data Types
2.1 Variables
2.2 Declaring Variables and Constants
2.3 Data Types
2.4 Arrays
2.5 0bject Variablesand Their Binding
2.6 The Collection Object
2.7 Parameters and Arguments

3. Introduction to Object-Oriented Programming
3.1 Why Learn Object-Oriented Techniques?
3.2 Principles of Object-Oriented Programming
3.3 Classes and Objects
3.4 Inheritance
3.5 Interfaces, Abstract Members, and Classes
3.6 Polymor phism and Overloading
3.7 Scope and Accessibility in Class M odules

4. The .NET Framework: General Concepts
4.1 Namespaces
4.2 Common Language Runtime (CLR), Managed Code, and Managed Data
4.3 Managed Execution
4.4 Assemblies
4.5 Assembliesand VB .NET

5. The NET Framework ClassLibrary
5.1 The System Namespace
5.2 Other Namespaces

6. Delegates and Events

6.1 Delegates
6.2 Events and Event Binding

14



7. Error Handlingin VB .NET
7.1 Error Detection and Error Handling
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8. The Language Reference
#Const Directive
#f...Then...#Else Directive
#Region...#End Region Directive
Abs Function
Acos Function
AddHandler Statement
AddressOf Operator
AppActivate Procedure
Application Class
Application.CompanyName Property
Application.DoEvents M ethod
Application.ExecutablePath Property
Application.ProductName Property
Application.ProductVersion Property
Array Class
Array.BinarySearch Method
Array.Copy Method
Array.IndexOf Method
Array.LastlndexOf Method
Array.Reverse Method
Array.Sort Method
Asc, AscW Functions
Asin Function
Atan Function
Atan2 Function
Beep Procedure
Call Statement
CallByName Function
CBool Function
CByte Function
CChar Function
CDate Function
CDbl Function
CDec Function
Celling Function
ChDir Procedure
ChDrive Procedure
Choose Function
Chr, ChrW Functions
ClInt Function
Class Statement

15



Clipboard Class
Clipboard.GetDataObject M ethod
Clipboard.SetDataObject Method
CLng Function

CObj Function

Collection Class
Collection.Add Method
Collection.Count Property
Collection.ltem Method
Collection.Remove M ethod
ColorDialog Class
Command Function

Const Statement

Cos Function

Cosh Function
CreateObject Function
CShort Function

CSng Function

CStr Function

CType Function

CurDir Function

DateAdd Function
DateDiff Function
DatePart Function
DateSerial Function
DateString Property
DateValue Function

Day Function

DDB Function

Debug Class

Debug.Assert Method
Debug.AutoFlush Property
Debug.Close M ethod
Debug.Flush Method
Debug.Indent M ethod
Debug.IndentL evel Property
Debug.lndentSize Property
Debug.Listeners Property
Debug.Unindent Method
Debug.Write Method
Debug.Writelf Method
Debug.WriteLine Method
Debug.WriteL inel f Method
Declare Statement
Delegate Statement
DeleteSetting Procedure
Dim Statement

Dir Function

Directory Class
Directory.CreateDirectory M ethod
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Directory.Delete M ethod
Directory.Exists Method
Directory.GetCreationTime M ethod
Directory.GetDirectories Method
Directory.GetDirectoryRoot M ethod
Directory.GetFiles Method
Directory.GetFileSystemEntries M ethod
Directory.GetL ogicalDrives Method
Directory.GetParent Method
Directory.Move Method

Do...Loop Statement

E Field

End Statement

Enum Statement

Environ Function

EOF Function

Erase Statement

Erl Property

Err Object

Err.Clear Method

Err.Description Property
Err.GetException Method
Err.HelpContext Property
Err.HelpFile Property
Err.LastDLLError Property
Err.Number Property

Err.Raise Method

Err.Sour ce Property

Error Statement

ErrorToString Function

Event Statement

Exception Class

Exit Statement

Exp Function

File Class

File.Exists M ethod

FileAttr Function

FileClose Procedure

FileCopy Procedure

FileDateTime Function

FileGet, FileGetObject Procedures
FileLen Function

FileOpen Procedure

FilePut, FilePutObject Procedures
Filewidth Procedure

Filter Function

Fix Function

Floor Function

FontDialog Class

For...Next Statement
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For Each...Next Statement
Format Function
FormatCurrency, FormatNumber, For matPer cent Functions
FormatDateTime Function
FreeFile Function

Friend Keyword

Function Statement

FV Function

Get Statement

GetAllSettings Function
GetAttr Function

GetChar Function

GetObject Function

GetSetting Function

GetTimer Function

GoTo Statement

Handles Keyword

Hashtable Class

Hashtable.Add Method
Hashtable.Clear Method
Hashtable.ContainsK ey M ethod
Hashtable.ContainsvValue Method
Hashtable.CopyTo Method
Hashtable.Count Property
Hashtable.Item Property
Hashtable.K eys Property
Hashtable.Remove M ethod
Hashtable.Values Property

Hex Function

Hour Function

| DataObject Interface

| DataObject.GetData M ethod

| DataObject.GetDataPresent M ethod
| DataObject.GetFor mats M ethod
|EEERemainder Function
If...Then...Else Statement

[1f Function

Implements Keyword

I mplements Statement

Imports Statement

Inherits Statement

Input Procedure

InputBox Function

InputString Function

InStr Function

InStrRev Function

Int Function

Interface Statement

IPmt Function

IRR Function
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| s Operator
IsArray Function

| sDate Function
ISDBNull Function
IsError Function

I sNothing Function
| SNumeric Function
| sSReference Function
Join Function

Kill Procedure

L Bound Function
L Case Function

L eft Function

L en Function

Like Operator
Linelnput Function
L oc Function

L ock Procedure

L OF Function

L og Function

L 0g10 Function
LTrim Function
Max Function

Me Operator

Mid Function

Mid Statement
Min Function
Minute Function
MIRR Function
MKkDir Procedure
Mod Operator

Module...End M odule Statement

Month Function
MonthName Function
MsgBox Function
MyBase Keyword
MyClass K eyword
Namespace Statement
Now Property

NPer Function

NPV Function

Oct Function

On Error Statement
OpenFileDialog Class
Option Compar e Statement
Option Explicit Statement
Option Strict Statement
Partition Function

Pi Field

Pmt Function
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Pow Function

PPmt Function

Print, PrintLine Procedures
Private Statement
Property Statement
Protected Keyword
Public Statement

PV Function

QBColor Function
Queue Class
Queue.Clear Method
Queue.Contains M ethod
Queue.CopyTo Method
Queue.Count Property
Queue.Dequeue M ethod
Queue.Enqueue M ethod
Queue.Peek Method
Queue.ToArray Method
RaiseEvent Statement
Randomize Procedure
Rate Function

ReDim Statement

Rem Statement

Rename Procedure
Replace Function

Reset Procedure

Resume Statement
Return Statement

RGB Function

Right Function

RmDir Procedure

Rnd Function

Round Function

RTrim Function
SaveFileDialog Class
SaveSetting Procedure
ScriptEngine Function
ScriptEngineBuildVersion Function
ScriptEngineMajor Version Function
ScriptEngineMinor Version Function
Second Function

Seek Function

Seek Procedure

Select Case Statement
Send, SendWait M ethods
Set Statement

SetAttr Procedure
Shadows Keyword

Shell Function

Sign Function
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Sin Function

Sinh Function

SL N Function

Space Function

Spc Function

Split Function

Sgrt Function

Stack Class
Stack.Clear Method
Stack.Contains M ethod
Stack.CopyTo Method
Stack.Count Property
Stack.Peek Method
Stack.Pop Method
Stack.Push M ethod
Stack.ToArray Method
Static Statement

Stop Statement

Str Function

StrComp Function
StrConv Function
StrDup Function
StrRever se Function
Structure...End Structure Statement
Sub Statement

Switch Function

SYD Function

SyncL ock Statement
SystemTypeName Function
Tab Function

Tan Function

Tanh Function

Throw Statement
TimeOfDay Property
Timer Property
TimeSerial Function
TimeString Property
TimeValue Function
Today Property

Trim Function
Try...Catch...Finally Statement
TypeName Function
UBound Function
UCase Function
Unlock Procedure

Val Function

ValDec Function
VarType Function
VbTypeName Function
Weekday Function
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WeekdayName Function
While...End While Statement
With Statement

WithEvents Keyword

Write Procedure

WriteL ine Procedure

Year Function
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