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Directory Structure

e The course software installs to the root directory
C:\OIC\WinVhb.

Example programs for each chapter are in named
subdirectories of chapter directories Chap01, Chap02, and
SO on.

The Labs directory contains one subdirectory for each lab,
named after the lab number. Starter code is frequently

supplied, and answers are provided in the chapter directories.

The Demos directory is provided for hand-on work during
lectures.

The Deploy directory is provided to test deployment.

e Data files install to the directory C:\OIC\Data.

Rev. 4.0

Copyright ©2011 Object Innovations Enterprises, LLC
All Rights Reserved



Table of Contents (Detailed)

Chapter 1 Introduction t0 WINAOWS FOFMS ........c.coiveiiiiiciieie e 1
What are WINGQOWS FOIMMS?.......ooiiiieiie ettt nnee e 3
Windows FOrms Class HIErarchy ...........cccoecveiiiieiieie e 4
CONEIOI CIASS. ...ttt ettt bbbttt e e 5
FOIM CIASS ...ttt bttt e b b e se e be et ne e reeae e 7
FOrmM Class IMETNOUS .......ccuveiieieiiee et nre e eree e 9
= LU o Tl = W0 1 SRS 10
F N o] o] [0 AT ] g O F- TSP SUSSOSSN 12
Simple WIndows APPHCATION .......cviiiiieiie e 13
Using the .NET Framework SDK ..o 18
USING CONEFOIS ...ttt e te e re e beenaenneees 19
Common Control PrOPerties ........cccveueiieiieii ettt 20
AmbIeNnt CoNtrol PrOPEItIES .........eoiiiiiie e 22
Example: Placing @ Control in @ FOIM..........coociiiiiiiiiiiec e 24
CommON CONLIOl EVENES........coiiiiiiie et 26
TraPPING EVENES ....oeiiiceceee ettt e s e e steeeesreenreenee s 28
Using the BUutton CONIOL ..o 29
HEHOWOITA — STEP 3 ... 30
Using the Label CONIOl..........covoieiiee e 31
Using the TeXtBOX CONLIOL..........c.oiieiiic e 32
Example — Complete APPHCALION.........cccoiiiiiiiiiee s 34
MSDN DOCUMENTALION ......eeieeeieeiiesieeiesiee et e et see e ste e e sseesaeeneenneas 37
LD L bbb re s 38
SUMMIATY .ttt e et e e e b b e e e bt e et e e aab e e e ea b e e e nnbe e e ebb e e e bbeeabeeenntees 39

Chapter 2 Visual Studio and the FOrms DeSIgNEr .........cccocevveieeveiieie e 41
VISUBL STUTIO. ...t b bbb 43
USING the FOIMS DESIGNET ......cviiiieiieeie ettt ettt snaeneas 44
Example: Creating a Windows Forms Application ..........ccoccverieiiiiniinneeesee e 47
Examining the Forms Designer Generated COOe...........ccceveieieniiinieieienese e 52
DeSigNING "Pretty” FOMMIS ...c..viiiiieseee e ae e eae e nneenns 53
Designing "Easy-t0-USe" FOIMS........cc.ciiiiiiiiie ettt 54
Setting the Tab OFder ..o e 55
Defining Keyboard SNOMCULS ..........cooviiiiiiiiiiieeeee e 56
Defining Default and Cancel BUIIONS ...........ccvoveiieiieic e 58
LD 2 bbb b re et e 59
SUMIMAIY ..ttt ekttt ekt b e b bttt e e hb e e be e ebb e et e e ehbeabeeabb e et e e neneannes 60

Chapter 3 USING CONIOIS........cooiiiiiiieiece e e 63
(070] 110} LSS PSSRSO 65
Using the TEXIBOX — AQAIN ....cueiiiiiiiiiie e 66
Using the CHIPDO0AId ..o 68

Rev. 4.0 Copyright ©2011 Object Innovations Enterprises, LLC Y

All Rights Reserved



Lah 3A (OPLIONAL)....ceiiiiie e e 69

MaKING SEIECTIONS. ......eiiiieiitiiiieieee e 70
USING the ChECKBOX .......iiviiiieieciese ettt na e nneas 71
Example: Using the CheCKBOX ........cccciiiiiieiecc st 72
Using the RadioButton With @ GroUPBOX........ccceiieiiiieiiiieee e 74
Example: Using @ RA0IO BULION ..........ooviiiiiiiiiiiec e 76
WOrKiNg WIth RANGES .....cveiiiiieiecie et sre e 78
Using the NUMETICUPDOWN .......cooiieieiic ettt 79
Example: Using the NUMErCUPDOWN ........ccoiiiiiiiiiie e 80
USING the TraCKBar.........coiiiiiiiiieee e 81
Example: UsSiNg the TraCKBar...........cccciiveiiiiiiieie et nneas 82
USING the PrOQreSSBA ........ccvciviiieiieeie ettt s sba e re e nre s 83
Example: UsSing the ProgreSSBar ... 84
WOTKING WIth DatES .......ceuviiiiiitiiti st 86
Using the MonthCalendar ............ccociiiiieiice e 87
USING DateTIMEPICKET ........oivieeece e 90
Example: Using the Date TIMEPICKEN..........ccviiiiiiiiiie e 91
(@] 1 0= O] 1 1 o] OSSP 94
I - Uod 1o USSR 95
Debug and Trace CIaSSES.......ucviiieieeie ettt sre s 96
TraCing EXAMPIE .. .o 97
VIEWING TraCe OULPUL ..ottt 98
DeBUQG STALEMENTS .....c.veeeiecie et e e re et e nreees 99
=T oTU o O U1 {010 | OSSR 100
WWIITELINE SYNTAX ...ttt ettt b e nr e 101
(.10 TG USSR 102
SUMIMIATY ...ttt ettt bt ekt e e bt e e kbt e et e e eab e e e eabe e e ebb e e e nbbe e e bbeeentneeanes 103
Chapter 4 LISt CONTIOIS.......coiiic et 107
WOTKING WITH LESES ...t 109
USING @ LISEBOX ...eveetieiecie sttt sttt te e e e e e eneesneenee e 110
SEIECTEA TTBIMS ...ttt bbbt 111
SEIECTEA INICES ...ttt sttt be b sneenneas 112
Other LiStBOX FEALUIES ........eieeiieeieitiesieesie ettt sneesneenaennees 113
Adding and Removing Items Dynamically............ccccoooviveiienesie i 115
Example: USiNg @ LIStBOX ......ccociviiieiiiie et 116
USING the COMDOBOX.......cuiiiiiiiieiiesie ettt nae e 119
COomMbDOBOX EXAMPIE ...t 120
Storing Objects iN List CONIOIS .......ccccuviieiieiece e 122
LD AA bbb bbb e et e e 123
Using the DomainUpDown Control ... 124
Example: Using the DOmainUpPDOWN ..ot 125
USING @ LISEVIBW ..ottt nnete e naenneenee s 127
Adding Columns t0 @ LISEVIEW ....ccueeiuiiiiiiccece e 129
AddINg 1TeEMS 10 @ LISEVIBW ... e 130
Example: USING @ LISEVIEBW .....c.oiuiiiiiiieiceee e 132
Rev. 4.0 Copyright ©2011 Object Innovations Enterprises, LLC vi

All Rights Reserved



SUMMAIY .ttt b e bt e esbeenn e nne s 135
Chapter 5 Working With Dialogs..........cooviiiiiiiiiieeee s 141
Modal and MOdeless DIAlOgS ........ooveriiiieiieiieie e 143
MESSAGEBOX ... s 144
MessageBox ShOW MEthOd ...........ooveiiieiice e 145
(08 (o TSY a0 = T o] 1 1 OSSR 148
CUSEOM DIAIOGS. .. ettt ettt sbe et e sbeebesneenneas 149
MOAAI DIAIOGS. ...t 150
Example: Modal Data ENtry DiIalogs.......ccoverveieiieiieie e sie e sie e 151
Creating @ NEW FOMM........ooiiiicc ettt 152
CommON Dialog PrOPEITIES. .....civeeieiiieiiieiie ettt eneas 153
DeSIGNING the FOMM......cviiiiiiiieeeee e 154
Configuring the DIalogRESUIL..........cooiiiiiee s 155
Displaying the FOIM ........cooiiiicc et 156
Accessing Data 0N the FOIM ..o e 157
Changing the Behavior of a Button's DialogResult.............ccccooiiiiiiinci 160
Displaying Errors with the ErrorProvider Control ..........c.cccovvveveeieiieiieece e, 162
Validation Using the ErrorProVIider..........c.ccveiieie e 165
MOUEIESS DHAIOYS....couveeueeiie ittt st be e sbeeaesnee s 166
Example: Modeless Data ENtry Dialogs........ccooeriiiiiniiiiiiieeese e 167
Designing the Modeless Dialog........c.ccvoieiieiieieiieceee e 168
Displaying the FOIM ..........oiiiiic e 170
Managing the Relationship Between the Parent and Modeless Dialog...................... 171
Programming the Apply and Close BULIONS ...........cccouviiiiiniiiniieseeeeee e 172
Programming the APPIY BULION..........ccoiieiic e 173
Managing the Number of Instances of the Modeless Dialog............cccccovvevveicinennnn, 175
LD DA ettt et te ettt ere e 177
COMMON DIAIOGS ...ttt 178
Using the Common Dialog CONtrolS..........ccuevviieiieiiie e 179
Example: Using Common Dialogs .......cccoveiieiiiieiicsesc e 180
(101 = T PSR PR PSRRI 184
SUMMAIY ettt b b e bt beenneennenne s 185
Chapter 6 Menus, Toolbars and Status Bars ..........cccccveeviieieiinicnn e 193
IMIBIUS ...t b e e s b e b e e b e 195
MENUSTEIIP CONIOL ... 196
Example: Integrating Menus into an Application..........ccccocveeiierie e, 197
Attaching a Menu to @ FOrM ......c.oiiiiiiiece e 199
Configuring 1tems IN @ MENU .......ccuoiiiiiiiiie e e 200
Responding t0 MENU EVENTS ..........coiiiiiiiesisesee e 202
DropDownOPENING EVENL ......ccviiiiieciese et 206
ConteXtMENUSEIIP CONIOL ......ccveeieiiecece e 207
Example: Integrating a Context Menu into an Application............ccccvvveiniieiennnns 208
CoNteXt MENU EVENES. ... it 209
Rev. 4.0 Copyright ©2011 Object Innovations Enterprises, LLC vii

All Rights Reserved



Handling MUILIPIE EVENES .......coiiiiiieiee e 210

LD BA ettt et e r e reene e et e rens 212
STALUS BAIS ...ttt 213
StatuSSEIIP EXAMPIE.....ooeieice e 214
SEALUSSTITP DEIMO ...ttt nae s 215
A QUICK STALUS B ....eovieieciiesieee ettt sre e enes 219
TOOIDAIS ... bbb 220
TOOISIIIP DEIMO ...ttt e e ste e ans 221
IMPOITING TMAGES ...ttt et b e re e e enes 223
Associating an Event Handler...........cooooiiiiiiiee s 224
Image and TeXt ON BULTONS ........cveiieiieicciesiceie e 225
LD BB bbbttt e 226
SUMIMAIY ..ttt ekttt b et e e b e e R b e e ke e e st e e ebe e eaeeebe e enneenbeeanneeree e 227
Chapter 7 Advanced Windows FOrms TOPICS.......cccueriririiieienieneee e 233
FOrMS and CONEIOIS......c.oiiiiiiieicieee bbb 235
Parent/Child RelationShips ......c.ooiiiiiie e 236
Example: Using Parent/Child Relationships..........ccocoviiiiiiiiiieeec 238
Owner/Owned RelatioNSNIPS .......cccvevviieiieie e 240
Example: Using Owner/Owned Relationships ...........cccceveiieieiieiie e 241
TOP-IMOSE FOIMS ... 244
CHPDOAId ODJECT. .......iitiiiiiiieiieiee e 245
Placing Data on the ClIpDoard...........ccoiieiie i 246
Retrieving Data from the CHPDOArd ...........ccccoveieiieii e 247
VISUAL INNEITTANCE ... et 248
Building the Base FOIM ..o 249
Example: Using Visual INNEritanCe ..........cccovvveiiiieiie e 250
BackgroundWorker COMPONENT .........ceciiiieiieiiecie et ee e 257
BackgroundWorker EXample..... ..o 258
BackgroundWOrKEr COUE ........ccveieiiieiesieses s 260
ClickONCE DEPIOYMENT........veieeiieciece ettt 261
WeED EXQMPIES SELUD ....eoviiie ettt e e e 262
Home Page for Web EXamPIe.........ccooiiiiieie e 266
ClickONCe DEMONSIIALION. ......coiieieiriesiieie e siee e e e e eesee e sreeseeereesreesaeaneesneas 267
Publishing @ CHCKONCE APP....c.uiiieieiieseee et naeenae s 268
Uninstalling the APPLICAtION ..........ccoiiiiieii e 271
Installing the APPHICALION..........oiiiiiiiee e 272
SUMMAIY ettt b e bt e sn e beenne e nne s 273
Chapter 8 Using Advanced CONTIOIS..........ccooiiiiiiiiiiiieeese s 275
PANEI CONIOL ..ot sb e e nbe e 277
Panel and GroupBoX EXamPle.........cooiiiiiieee e 278
TrEEVIEW CONTIOL ...t 279
TrEEVIBW PrOPEITIES ...c.veivieeieciie sttt ettt re et e sne e sreeneanes 280
TreeVIEW MELNOAS .......eoiiiiiiie e 281
TIEEVIBW EVENTS....ccuiiiiiiiiieie ettt sttt e e e nne e nnes 282
Rev. 4.0 Copyright ©2011 Object Innovations Enterprises, LLC viii

All Rights Reserved



TEEENOUE ClASS.....ceeeeeiieeeeeeeeee et e et e e et et e e e e e e eeeeeeeeeeeeeeeeeeeeeneees 283

AAAING NOUES ... bbb 284
REMOVING NOGES......ccuieiieieciecie et e st e et e e e sreenaesneenseens 285
Iterating Through NOUES........c.oiieie e 286
TreeVIeW EXAMPIE ....oc.eiiiiiee e e 287
TreeView DemONSIIAtION ........cuoiieiieie ittt enes 288
g T=] I USSR 292
IMageList DEMONSIIALION. .........ccveiieiicie e 293
Image ColleCtion EQITOr ........couiiiiieice e e 294
LD BA e e et te e e et nees 296
TADCONIIOL ... bbbt 297
COoNtrolS ON Tab PAJES .....coivieiecie sttt ra et et nne e 298
T [Tox (=0 1T (= TSRS 299
TabControl DEMONSIIALION .......ccuveieiieieeie e sre e enes 300
Tab Control Event Handling..........cooveiiiieiicce e 301
LAD 8B ettt bttt e e 302
SPIECONTAINET ...t ettt ettt nae e 303
File BrOWSEN DEMO .....covieiieiiie ettt sttt esteeneesreenneenne s 304
WEDBIOWSEI CONTIOL ... 309
LD B et bbbt ee e 310
SUMIMAIY ..ttt ettt bkt ekt et e eebe e e Rt e et e e esb e e ke e ambeebeesnneebeeaneeeree e 311
Chapter 9 RESOUICES .......eciiiie ittt sttt sttt sresneesreenbe e 319
RESOUICES ...ttt ettt e et e b e s ne e nb e e b e e e nn e e nneeannis 321
IMAGE RESOUICES ......eeeiiiieiiiei ettt b e e bt e s bn e e s as 322
L0ading the BItMAaPS ........c.oiiiiiiiieiiiee e 323
EMDEdAEd RESOUITES ... .oviiiiiiiiieiieieee ettt 324
Accessing Embedded RESOUICES...........cviiieiiiie e 325
Creating StriNg RESOUITES ......coiuiiiiiiieiieie ettt nneas 326
SriNgs IN the PrOgram ..o 327
String RESOUICE DEIMO ......cvieieciiecieee ettt nne s 328
Accessing Resources from COOE .........ocveveiieie i 330
Cultures and INternationaliZatioN............cccuoeiieienie s 335
NET SUPPOIT FOr CUIUIES ...t s 337
Example: Using CUltUreInfo..........ccoveiiiiiee e 338
Changing the CUrrent CUITUIE.........ccve i 342
Building Localizable FOrMS...........coioiiii e 343
MaINFOIMLIESX FIIE ..ot nne e 345
Code TOr LOCANZALION ......oveiviiiiiiieieie et 347
Visual Studio Localization SUPPOI.........ccccieiiiieie e 348
Demo: Localizing USING VS.INET ....oooiiie et 350
7. o1 SO SSSSRSSRR 355
SUMIMIATY ..ttt ettt ekt e e bt e e b bt e et e e eab e e e sabe e e ssb e e e nbbe e e bbeeenbneeenes 356
Chapter 10 Applications and SEttiNgS.........ccccevveieiiiiiieie e 359
The APPHCAION ClASS.......oiiiiiiiieiieeee e 361
Rev. 4.0 Copyright ©2011 Object Innovations Enterprises, LLC iX

All Rights Reserved



Starting and Stopping APPHICATIONS .......ccviiiiiiiieee s 362

Life Cycle DemMONSIIAtION ........cciiirieiieieieie ettt 363
APPHCALION EVENES.....cviiiiiie ettt e e enneeneas 364
LOQQING t0 @ FlE...ueeiieece et 365
ClOSING 8 WINAOW. ...ttt st 366
Processing WiNndOWS IMESSAGES ......cueruerueriieieieieniesiesiesie s sne et 368
FILEIING MESSAQGES ...vveveeieeie ettt e sieeee sttt et e sttt e teeae st e steesaearaennaeeeeneesreanee e 369
Example: Using Application Class ..........ccceiieiiiiiiieieic e 371
CoNFIGUIALTION FIIES ...ttt 372
Reading Configuration FIlES...........cciiiiiiii s 374
Example: Using Config FIleS........coeiiiiiic et 375
Configuration File and Visual StUdIO ..........c.ccovevveiiiii e 377
APPHCALION SEIINGS. ...uviiiie ettt enes 378
Application Settings Using Visual StUTIO ...........ccoeiiiiiiiiiiiieeceee e 379
Application Settings DEMO .......ccuviieiieie e enes 380
Application Configuration File...........ccccoiiiieiiiic e 385
User Configuration FIlE ..........ooooiiiiiiiie e e 386
Manual ApplICAtION SELHINGS ......oovviiiiiieiee s 387
Default Values Of SEIINGS ......covveiiiieiieie e 391
ACCESSING the REGISIIY ....veiiieee e 392
Example: Manipulating the REGISIIY .......cooiiiiiiiieee e 394
7. oI 0 SRS SSSSSRS 396
SUMIMIATY ...ttt ettt ekt e ettt e e bt e e kbt e e abe e e eab e e sab e e nsb e e e nbb e e e bbeeebeeeenes 397
Chapter 11 Data ACCESS......ecueieeieeieseeieeeesee e seestae e ssee e essesseesaeeeesseesseesaeaseesseans 401
ADOLNET .ottt ettt ettt et et reenaene et e e e e 403
INET NAMESPACES .....eeieiiii ettt b e s nnb e nbn e e aens 404
ADO.NET AICHITECIUIE ...ttt 405
INET Data PrOVIAEIS ..ottt sttt 407
CONNECLEA DALA ACCESS ...eovvereeiriesiieieeiesieeseeereesteesteaseesseesteeseeaseesseaeesreesseeneesneesseenes 408
SMAlIPUD DAADASE .......ccviiviiiieiieieieie bbb 409
Connected Programming EXample .........cccooiiiiiieiiiic e 410
DataSet ArCNITECTUIE ..ot 414
WY DAASEE? ...ttt bbb 415
DataSet COMPONENTS. ......viiiiiiieiiie ettt be e bn e e 416
DataSet EXample Program...........cccoveiioiiiie it 417
XML File Schema Definition ..o 418
XML FE DAL veeeieiie ettt sttt be e sneenteeneesreeneeaneenneas 419
Reading and WIItING XML .....cc.oooviiieiee et 420
ACCESSING @ DALASEL.......ccviiieciece e e 421
AdAING @ NEBW ROW ...ttt 422
Searching and Updating @ ROW ..........cccooiiiiiiiiie e 423
DEIEtING @ ROW ..ottt esraeste e e e e e nneenee s 424
(D 1 Ao 10 (=] £SO PSSRSO 425
Data Adapter EXample Program ... 426
LD LA et e et e aeeteene e et e re e 427
Rev. 4.0 Copyright ©2011 Object Innovations Enterprises, LLC X

All Rights Reserved



Language Integrated QUEry (LINQ) .....ooeeiiiiieiiiinie et 428

Bridging ODJECtS and Data..........ccuiiiieieieiieiie it 429
USING SEIVEE EXPIOTEL ...ttt te e nne e 430
LINQ DEIMO 1.ttt bbbttt bbb bbb e neeneeneas 431
Object Relational DESIGNET ......cc.voiiiieiieieeee et 432
L 1= TS T=T S ST 434
Basic LINQ QUEIY OPEIALOrS ........ccverieeieiiesieesieesiesteesteseesieesteesaessaesseessesseessaessessenns 435
ODbtaining @ DAt SOUICE .......ceeivieiiiie et saeeneenees 436
LINQ QUENY EXAMPIE.....ccueiiiiiiiiiesiee et 437
FIIEEIING .o 438
(@] 0 1= ] o T USSR SUUS SRR 439
F N (o] (=0 LA o] o PSSR 440
ODBtaiNiNg LiStS @N0 ATTAYS .....eeveiiiiiieiiieiesiee sttt sbe e sbeeaesneenneas 441
DEferred EXECULION .....eeveeiieiiee e siee sttt sttt esneenaeeneesreenseaneens 442
MOdifying @ DAt SOUICE .......ceiuveiiiiesieesie e e et e e e nreenneas 443
Performing Inserts via LINQ t0 SQL.....ccceiiiiiiieiecicseese e 444
Performing Deletes via LINQ t0 SQL ......c.cooviiiiiiiiie e 445
Performing Updates via LINQ t0 SQL .....ccoooiiiiiiiiiiiiieeeee e 446
LAD LLB .t bttt r e 447
SUMMIATY .ttt ettt ettt e e bb e e et b e e et e e eab e e e sabe e e nsbe e e abbeeebbeeentneennes 448
Chapter 12 Data Binding..........ccccviiiiieiicc e 457
Data Binding CONCEPL........oiieiieieiieie e esie et see e sae et e e sree e e sseeneesneeneeens 459
SImMple Data BiNAING.......c.ooiieiiiiieee ettt sre s 460
BINAING 10 @ ST ...ttt et 461
SIMPIELISt EXAMPIE......oiiiiicee e 462
Complex Data Binding EXample ........ccooiieiiiiieccce e 463
Binding t0 @ DataGrid..........cccciuiiiiiiieiieeie et 464
DALAVIBW ...ttt ettt ettt et s e b e et et bt ne e re b e 466
FIltering and SOTING ......ooviieieiiiee e 467
DataView and Data BiNING ........c.cooveiieiiiiiiieie e 468
DataVieW EXAMPIE ......ccveiieiice et 469
Column FOrMALTING ......eeiieiieie e et 471
LD L2 et b e te e e et re e 472
Data Binding With BinAINGSOUICE ..........ceiieieiieiiese e 473
BindingSource ArChiteCtUIE ..........coveiiiiiiiie e 474
BINAING 10 @ ST ...ttt 475
Setting UP the BINAINGS.......coiiiiiiieieiesesee e 476
(OF: 1T o] VA O F- 11 SRS 477
COode INTNE FOMM ...t 478
DataGridVIeW CONLIOL.........cooiiiiiiee et 480
DataGridView Sample Program ..o 481
DataGridVIEW DEMO ......cveiiiiiiiiiiiieiieie ettt bbb 482
Performing @ QUETY .........uoieeie ettt et e e e s aeeste e e e s raenreenneas 488
LD L2B .. ettt e ettt nas 491
SUMMAIY .ttt b e r e b et e beeaneennenne s 492
Rev. 4.0 Copyright ©2011 Object Innovations Enterprises, LLC xi

All Rights Reserved



Chapter 13 Windows Forms and WPF Interoperation............cccccceeevvvieiveveceenenn, 497

Windows Presentation FOUNALION ...........coviiiiiiiiiiesseeee e 499
WAL IS XAMLYT? <ottt 500
Default NAMESPACE ......oiueeiiiiee ettt sbeene s 501
XAML Language NamMESPACE. ........ccoruerrirrieriieniiesee e 502
Code-BeNING FHle ..o 503
ONEBULLON EXAMPIE.......oiiiiece et ene s 504
Interoperating With WINdoWSs FOIMS ..o 505
Add a Form to @ WPF APPHCALION ......ccviiiiiiiieic s 506
Demo: Form in WPF APPLICAtION.........cccveiiiiecicceee e 507
Add a WPF Window to a Windows Forms Application.............cccccevveveiienneinesnnnn, 511
Mixing WPF and Windows Forms in the Same Window............ccccccovvveivniniinncnnns 512
Hosting a Windows Forms Control Using Code .........cccceererineieninisisceeeieees 513
WindoWSFOrMSHOSE Via COUR .......ccuiiiiiiiiiiieie e 514
Windows FOrms MonthCalendar...........coooovviiiiinieiiee e 515
WindowsFOrmSHOSE Via XAML .......ccoiiiiiiiiee e 516
SUMMAIY .ttt bbbt be b e nne s 517
AppendiX A Learning RESOUICES........ccuiiiiriiieieieie ettt 519
Rev. 4.0 Copyright ©2011 Object Innovations Enterprises, LLC xii

All Rights Reserved



WinVb Chapter 2

Chapter 2

Visual Studio and the Forms
Designer

Rev. 4.0 Copyright © 2011 Object Innovations Enterprises, LLC 41
All Rights Reserved



WinVb Chapter 2

Visual Studio and the Forms Designer

Objectives

After completing this unit you will be able to:

Use Visual Studio to build simple Windows Forms
applications.

Use the Forms Designer to visually design forms.
Trap events using the Forms Designer.
Create an attractive visual design for your forms.

Create an efficient design for your forms, including
setting a tab order and implementing keyboard
shortcuts.
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Visual Studio

e Visual Studio, which we used in the first chapter to
create and run simple projects, is extremely useful in
developing Windows applications.

e Visual Studio allows us to design forms using a drag-
drop interface.

— If you are familiar with the IDEs in Visual Basic or Visual
C++, the Visual Studio IDE will look very familiar!

e The drag-drop interface is generally referred to as
the Forms Designer.

— The Forms Designer will be available any time a Windows
Forms class has been added to a project.

— It can be opened by selecting the View Designer icon from
the Solution Explorer window.

Solution Explorer * 0 X

= | @ 2] EE S
g Solution "WindowsApplication1' {1 project)
= (28l WindowsApplication1
=d| My Project

Bk rorm L vbs
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Chapter 2

Using the Forms Designer

e The Forms Designer allows a programmer to drag
and drop controls from a toolbox onto a form.

— If the toolbox isn't visible, you can select it from the View |
Toolbox menu.

‘WindowsApplicationl - Microsoft Visual Studio

Edit View Project Buld Debug Team Data Format Tools Test Window Help

File

genpgta g - N

A Form 1.vb [Design]*

ChedkBox
CheckedListBox
ComboBox
DateTimePicker
Label

LinkLabel
ListBiox

ListView
MaskedTextBox
MonthCalendar
NotifyIcon

=
A
A

MumericUpDown
PictureBox
ProgressBar
RadioButton

EE Server Explorer [RinmrTee

=|of x|

A9 - - E-E | b b [Debug

|3 <

~| | xa8

T b |5 Gl B R | eee

Mt ofla b
4 e+t

Button1 |

=10l x|

Labell

w Solution Explorer

9 u4 Dy
Z T+ 5t

e || @& s
2 EIEE A

; Solution "WindowsApplication1' (1 project)
= 2e WindowsApplication1

=d| My Project
=] Form1.vb

'-"-"3 ERIN il W% Team Ex. BB Class View
Forml System.Windows.Forms.Farm

- EE=

Tag

Text

TopMost
Transparencykey
UseWaitCursar

Form1l
Falze

(I

Falze

Text
The text assodated with the contral.

Rev. 4.0

Copyright © 2011 Object Innovations Enterprises, LLC

All Rights Reserved

44



WinVb

Chapter 2

Using the Forms Designer (Cont’d)

e You can modify the properties of a control using the
Properties window (shown in the lower right).

— If the Properties Window isn't visible, you can select it from
the View | Properties Window menu.

— The properties can be shown by category or alphabetically be

selecting an icon from the Properties Window toolbar.

By category: Alphabetically: 2)
Properties v X Properties * 0 x
buttonl System.Windows.Forms.Button ' buttonl System.Windows.Farms.Button -
= 0 Bl HEl
BackgroundImagelayou Tile ;l Imagekey |:| (none) -
Cursor Default Imagelist (none)
FlatAppearance Location 32, B0
Flatstyle Standard Locked False
Font Microsoft Sans Serif, 8.2 Margin 3, 3, 3, 3
ForeColor Il ControText MaxirmumSize 0,0
Image [ ] (none) MinimumSize Q,0
Imagealign MiddleCenter Modifiers Private
Imagelndex [ (none) Padding 0,0,0,0
ImageKey [ ] (none) RightToLeft No
Imagelist (none) Size 75,23
RightToLeft Mo TabIndex 2
O bttt rabStop
TextAlign MiddleCenter Tag
TextimageRelation Overlay buttoni =
UseMnemanic True TextAlign MiddleCenter
UseVisualstyleBackColor True TextImageR elation Cverlay
UseWaitCursor False IUseCompatibleTextRernt False
= UseMnemonic True
AllowDrop False IUseVisualStyleBackColor True
AutoElipsis False UseWaitCursor False
ContextMenuStrip {none) L' Visible True =
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Using the Forms Designer (Cont’d)

e You can add, modify and view the event handlers for
each control using the Properties window.

— To add an event handler and associated delegate, double-
click on the appropriate event from the left-hand side of the

scrolling grid. Select Events by the “ icon.

buttonl System.Windows.Forms.Button -

a2 |8 ¥

(DataBindings) -
AutoSizeChanged
BackColorChanged
BackgroundImageChane
BackgroundImagelayou
BindingContextChangec
CausesyalidationChang:
ChangeUICues
Click: button1_Click
ClientSizeChanged
ContextMenuStripChang
ControlAdded
ControlRemoved
CursorChanged
DockChanged Ll

Cie = o Cieoe

Click
Occurs when the component is dicked.

— You can add the "default” event handler for each control by
double-clicking the control in design view.
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Chapter 2

Example: Creating a Windows Forms

Application

e Itiseasy to create a Windows Forms application
using Visual Studio.

— A copy of the application is saved in Chap02\GoCowboys
directory.

— If you want to follow along, you should do your work in the
Demos directory.

1. We begin by creating a new VB Windows Forms Application
project named GoCowboys in the Demos directory. Leave
unchecked “Create directory for solution.”

Recent Templates

Installed Templates

=l visual Basic
Windows
Web
Office
Cloud
Reparting
SharePoint
Silverlight
Test
WCF

= E'UE Windows Forms Application
Vg
+ WPF Application
ﬂ Console Application
HE

é*_.z_.vﬂ Class Library
=
WPF Browser Application

Workflow v| Ve| Empty Project
Vi PO - -

Mame:
Location:

Solution:

I .MET Framework 4 j Sort by: IDefauIt

Visual Basic

Visual Basic

Visual Basic

Visual Basic

Visual Basic

Visual Basic

| GoCowbaoys

| cr\orcWwinvbipemosy

ICreate new solution

-

j | Search Installed Templat 2 |

21 Type: Visual Basic

A project for creating an application with a
windows user interface

[

;l Browse... |

Solution name: IGc-C owboys [~ Create directory for solution
[~ Add to seurce control
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Example: Creating ... (Cont’d)

2. We then rename the source file for the form to MainForm.cs.
You will be asked if you want to rename the corresponding code
elements. Say yes.

x4

| You are renaming a file. Would you also like to perform a rename
¥ in this project of all references to the code element ‘Form1'?

3. To verify that the required code elements have been renamed,
build and run the application. You should see a bare form,
which can be resized.

=Iof x|
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Chapter 2

Example: Creating ... (Cont’d)

4. We will use the toolbox to drag a button control to the form. To
make everything look nifty, we will resize the form.

E (&

aoo
LS

e >l

All Windows Forms -

Bc Control -
s F¥ NFL Football - o] x|

E Server Explorer [ECaiElseleF]

L vrom. v pescri= < |

Pointer
Button
CheckBox
ChedkedListBox Cheer! | '
ComboBox
DateTimePicker

Label

LinkLabel

ListBox

ListWiew

MaskedTextBox -

5. We want to make sure the following property values are set for
the button and form:

Object Name Property Text Property

Button btnCheer Cheer!

Form MainForm NFL Football
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Example: Creating ... (Cont’d)

6. We need to trap the Click event for the btnCheer button. To
do this, we can double-click on the btnCheer button. It will
write the Click event handler for us and position us at the
handler function in the code window.

— We will add code to display a message box that shows the
message "Go Cowboys!"

TR Rl MainForm.vb [Design]

I # binCheer -7 aick

S|Public Class MainForm

S

¥

-
= Private Sub btnCheer Click(ByVal sender As System.Object, ByVal e

MessageBox.Show("Go Cowboys™, "NFC™)
End Sub
End Class
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Example: Creating ... (Cont’d)

7. Finally, we can build and run the application.

% NFL Foot ;lglil

e

Go Cowboys!
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Examining the Forms Designer

Generated Code

e The Forms Designer generated code as we designed
the form.

— The code is in the separate file MainForm.Designer.vb.
— Click the button [=1] in Solution Explorer to show all files.

— Note use of the Partial modifier on the class, which enables
this wizard-generated code to be maintained in a separate
file.

BT ANy = Y Rl MainForm.vb [Design] MainForm. vb S Solution Explorer * 01X
|V‘i$MainFnrm vl;_'j(Declaratinns} - = | = (2] | [=] 0;-.2,
-1<Global.Microsoft.visualBasic.CompilerServices.DesignerGenerated()> _ |3 _g50'LItiDn'GDCDWbDyS'(lpI'DjECt)
Partial Class MainForm «|l @ (2 GoCowboys
Inherits System.Windows.Forms.Form =d| My Project
3] References
'Form overrides dispose to clean up the component list. i bin
= <System.Diagnostics.DebuggerMonUserCode()> _ | obj
Protected Overrides Sub Dispose(ByVal disposing As Booclean) .} App.config
Try =] ﬂMainForm.vb
If disposing AndAlsc components IsNot Nothing Then b= fVainForm. Designer.vb
components.Dispose() ‘%] MainForm.resx
End If
Finally - )
MyBase.Dispose(disposing) '—i]Squho... I Team.. BB Classv...
End Try Properties
End Sub
MainForm.Designer.vb File Propertie: =
'Required by the Windows Form Designer g;; 4] |_|
Private components As System.ComponentModel.IContainer —
Build Action Compile =
- "NOTE: The following procedure is required by the Windows Form Des Copy to Output| Do not copy 1=
"It can be modified using the Windows Form Designer. Custom Tool
'Do not modify it using the code editor. Custom Tool Nan M
] <System.Diagnostics.DebuggerStepThrough()> _ LI Build Action
00 % - ;l o T T T c [ _’I How the file relates to the build and dep...
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Designing "Pretty" Forms

e In order to make your forms look nice, you will want
to:

— Size your controls so that similar are approximately the same
size.

— Align your controls on some meaningful X and Y axis.

— Visual Studio 2010 provides alignment lines as you drag
controls, making your job easier.

=10 x|
Husband
o ]
Wite :|

¥ ]

e The Forms Designer allows you to use a special
toolbar to perform a variety of layout tasks.

— You can use the View | Toolbars | Layout menu option to
display the toolbar.

N EENE R R T

AAVAVAVAY

Alignment Size Harizantal Vertical  Center
spacing spacing
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Designing "Easy-to-Use" Forms

e In order to make your forms easy to use, you will
want to:

— Lay out the controls in a meaningful way.

— Provide meaningful labels.

e However, there are some other steps you can take to
make the form easy to use:

— Set the tab order of the controls.
— Define keyboard shortcuts to provide fast access to controls.

— Define default and cancel buttons.

e Our example illustrates a form that is both “pretty”
and easy to use.

— See PrettyDialog in the current chapter directory.
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Setting the Tab Order

e To set the tab order of the controls on a form, you
must use the View | Tab Order menu.

— The form must have focus for this option to be visible.

— You must select View | Tab Order when you are done to turn
off tab ordering.

e \When you click on a tab number, it changes.

— The first tab you click on becomes 0, the second tab you click
on becomes 1, etc.

— If you accidentally give a tab an incorrect number, keep
clicking on the tab... the number cycles through the available
number.

_loixd
[[]'=ried Couple

(0.0

Yt Mamed Y s nn

E ok | El conca |

¥ ]

— You should always include your labels in the tab order
directly before the control they label. The reason will be
apparent on the next page!
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Defining Keyboard Shortcuts

e You can define keyboard shortcuts for controls on
your form.

— These shortcuts allow the user to press Alt + shortcutKey to
move focus to the control that defines the shortcut.

e To assign a shortcut to controls, you must:

— Place an ampersand ( &) in front of the shortcut letter in the
control's Text property.

— For example, if the Text property of an OK button is &OK,
then the text will appear as OK on the screen to let the user
know O is the shortcut key. When the user presses Alt + O,
focus moves to the control.

— When you use the shortcut key on a button, it invokes the
click event handler for the button instead of setting focus to
it.

e When a control does not have a static Text property

(for example, a textbox), you must place a label that

defines the key directly in front of the control—based
on tab order.

— For example, if the textbox has tab order 7, its label should
have tab order 6.

— The label's Text property must have an ampersand ( & ) in
front of the shortcut letter (example: &Husband will define
H as the shortcut; Hus&band will define B as the shortcut).
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Defining Keyboard Shortcuts (Cont'd)

e \When running the program, to use the keyboard
shortcuts the user should press the Alt key.

— Then the underlines will appear.

— When the user enters the keyboard shortcut, focus will go to
control the following the label (based on tab order) because a
label does not have a tab stop.

Marriage License _IEIIH

— Mamied Couple

Husband ||

Wife I

Date Maried I##f##fm;t

ok | Cancel |
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Defining Default and Cancel Buttons

e Itis common among Windows Forms applications to
define default and cancel buttons for each form.

— The default, or accept, button is one that is invoked if the
user hits the Enter key in any control on the form that does
not have its own AcceptReturn property set to True.

— The cancel button is the one that is invoked if the user hits
the Escape key in any control on the form.

e Windows Forms makes this assignment easy:

— The form has two properties, AcceptButton and
CancelButton, which can be assigned a reference to a button
using a drop-down list.

Properties * I X

Marriagelicense System.Windows.Forms.Form =

A IE
(ApplicationSettings) -
(DataBindings)
(Mame) Marriagelicense
AcceptButton btnOK =l
AccessibleDescription  |{none)
AccessibleMame btnCancel
ArcessibleRole
AllowDrop
AutoScaleMode Font
AutoScroll False
AutoScrolMargin 0,0
AutoScrolMinSize 0,0
AutoSize False
AutoSizeMode GrowOnly ;I
AcceptButton
The accept button of the form. If this is set, the
button is 'dicked' whenever the user presses the
'ENTER' key.
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Lab 2

My Calculator

In this lab you will you will use Visual Studio and the Forms
Designer to build a simple calculator that performs addition,
subtraction, multiplication and division on floating point numbers.

_ioix
Operand 1: I 7
Operand 2: I 5
+| =] x| _+]
Answer: I 12

Detailed instructions are contained in the Lab 2 write-up at the end
of the chapter.

Suggested time: 30 minutes

Rev. 4.0 Copyright © 2011 Object Innovations Enterprises, LLC 59
All Rights Reserved



WinVb Chapter 2

Summary

e Visual Studio makes it easy for programmers to build
Windows Forms applications.

e The Forms Designer allows programmers to drag
controls from a toolbox and visually place them on a
form.

e The Properties Window can be used to specify values
for form and control properties.

e The Forms Designer generates code based on the
programmer’s drag-drop actions and property
settings.

e Visual Basic and the tools inside Visual Studio make
it easy to build Windows Forms applications that
look nice and are easy to use.
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Lab 2

My Calculator

Introduction

In this lab you will you will use Visual Studio and the Forms Designer to build a simple
calculator that performs addition, subtraction, multiplication and division on floating
point numbers. Your form should resemble the following:

_ipix

Operand 1; I—
Operand Z; I—

+] =] x| +]

Answer: I—

You will need to use exception handling to make sure that "garbage" data in the operand
1 and/or operand 2 textbox does not cause your program to “crash".

Suggested Time: 30 minutes
Root Directory: OIC\WinVb

Directories: Labs\Lab2 (do your work here)
OIC\Data\Graphics (contains icon files)
Chap02\MyCalculator (contains lab solution)

Instructions

1. Create a new VB Windows Forms Application named MyCalculator. Name the
form class and the associated file Calculator. Save the solution.

2. Design the form similar to that shown above.

3. Copy the icon files for the four arithmetic operations, MISC18.1CO, MISC19.1CO,
MISC20.1CO and MISC21.1CO, from OIC\Data\Graphics to the working directory.
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Chapter 10

Applications and Settings
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Applications and Settings

Objectives

After completing this unit you will be able to:

Use the Application object to obtain information
about the application and its environment.

Build applications that filter messages from the
message loop.

Build a configuration file to store application-specific
settings.

Use the application settings facilities in .NET to
persist both application-wide and user-specific
settings.

Use .NET classes to read configuration files and use
their settings in applications.

Access the registry from a .NET application.
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The Application Class

e The Application class, found in the
System.Windows.Forms namespace, represents the
class that manages a Windows Forms application.

e It has several interesting properties, including:

— The StartupPath property, which contains the path of the
.exe that started the application.

— The ExecutablePath property, which contains the path and
filename of the .exe that started the application.

— The ProductName property, which contains the name of the
application.

e It has several interesting methods, including:

— The Run and Exit methods, which start and stop
applications.

— The ExitThread method, to close all windows running on
the current thread.

— The DoEvents method, which processes all Windows
messages in the queue.

e All members of the class are shared methods.
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Starting and Stopping Applications

e As you have seen thus far, Windows Forms
applications have a Main function® that identifies the
window that will appear when the application is
launched.

— The Run method starts an application message loop on the
current thread and, optionally, makes a form visible.

Public Shared Sub Main()
Application.Run(New MainForm())
End Sub

e Windows Forms applications can call the Exit method
to stop a message loop, effectively terminating the
application.

Private Sub btnExit Click(ByvVal sender As _
System.Object, ByVal e As System.EventArgs) _
Handles btnExit.Click
Log-WriteLine("Exit clicked™)
Application.Exit()
End Sub

! Normally this happens behind the scenes in Visual Basic, but we saw the Main() function in the examples
from Chapter 1.
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Life Cycle Demonstration

e A simple demo program illustrates closing an
application in various ways, by buttons on the form
and by using the standard “X” button.

— See LifeCycle in the chapter directory.
— Message boxes and simple logging to a file are used.
e Here is one scenario.

— Program is started. A message box is displayed as the main
form is loaded.

Demo

Form loading

— The main form is then displayed:

_ioix
Close I Exit |

— The Exit button is clicked.
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Application Events

e The Application class fires several events:

— The ApplicationExit event fires after all forms have closed
and the application is about to terminate.

— The Idle event fires when the application is entering the idle
state. This occurs after the application has processed all
messages in the input queue.

— The ThreadEXxit event fires when a thread is about to
terminate. It fires before the ApplicationExit event.

— The ThreadException event fires when an unhandled
exception occurs. It can be used to allow the application to
continue executing.

e \We can write an event handler for ApplicationExit:

Private Shared Sub OnExit(ByVal sender As Object, _
ByVal e As EventArgs)
Log-WriteLine("'OnExit called")
MessageBox.Show("'Exiting application', '‘Demo')
End Sub

e \We can add the event handler in MainForm_Load:

Private Sub MainForm_ Load(ByVal sender As Object, _
ByvVal e As EventArgs) Handles MyBase.lLoad
Log-WriteLine("'Form loading™™)
MessageBox.Show(*'Form loading', "‘Demo™)
AddHandler Application_ApplicationExit,
AddressOf OnExit
End Sub
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Logging to a File

e In running our little example program, we may be
unsure whether the OnExit event handler was
actually called, because the message box was not

displayed.
— There are some subtleties in Windows that may prevent a

window from being displayed too late in the application shut
down process.

e Besides displaying message boxes, our LifeCycle demo
program also logs to a file.

Public Class Log
Public Shared Sub WriteLine(ByVal str As String)

Dim writer As _
New StreamWriter('c:\OIC\log.txt", True)

writer _WriteLine(str)
writer.Close()
End Sub

End Class

e The OnExit event handler contains this code:

Log-WriteLine('OnExit called™)

e The log file log.txt for the simple run shows that the
event handler was indeed called.
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Closing a Window

e As mentioned earlier, you should normally shut down
an application more gracefully by closing its main
window.

— This is illustrated by the Close button in our example.

Private Sub btnClose Click(ByVval sender As _
System.Object, ByVal e As System.EventArgs) _
Handles btnClose.Click

Log-WriteLine(*'Close clicked™)

Close()
End Sub

e There are two key events associating with closing a
window.

— FormClosing is fired first, and the handler for the event can
prevent the closing by setting a Cancel flag.

— FormClosed is fired when the window is actually closed.

e You may query the user in the handler of the Closing
event.

Demo |

Do you want to dose?
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Closing a Window (Cont’d)

e Here are the handlers for FormClosing and
FormClosed.

Private Sub MainForm_FormClosing(ByVal sender As
Object, Byval e As _
System._Windows.Forms.FormClosingEventArgs) _
Handles MyBase.FormClosing
Log-WriteLine("'Form closing™)
Dim status As DialogResult = MessageBox.Show(
"Do you want to close?", "Demo', _
MessageBoxButtons.YesNo)
IT status = DialogResult.No Then
e.Cancel = True
End IT
End Sub

Private Sub MainForm_FormClosed(ByVal sender As _
System.Object, ByvVal e As _
System._Windows.Forms.FormClosedEventArgs)
Handles MyBase.FormClosed

Log.WriteLine("'Form closed™)
End Sub

e Here is the complete log file for running the
application, clicking the Close button, and saying Yes
to the query to close the window.

Form loading
Close clicked
Form closing
Form closed

OnExit called
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Processing Windows Messages

e NET programs that perform computationally
intensive processing on their main message loop are
problematic.

— We have all used an application that we thought had “hung.”
We click everywhere and are just about to kill it, when all of
a sudden it "springs to life" and processes all of our
intermediate clicks.

e \We can solve this problem in one of two ways:

— Use a background thread to perform computationally
intensive processing—which frees the Ul thread to process
Windows messages.

— Use DoEvents to periodically allow Windows to process
queued messages when performing computationally intensive
processing.

Private Sub mnuDoSomethingLong Click(ByVval sender _
As Object, ByvVal e As System.EventArgs)
Dim 1 As Integer
For 1 = Int32_MinValue To Int32_MaxValue
* Do something computationally intensive
IT Math.Abs(i) Mod 10000 = O Then
Application.DoEvents()
End 1T
End For

i
0

End Sub
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Filtering Messages

e NET allows Windows Forms programmers to add a
message filter to the application message pump to
monitor Windows messages.

— You should be quite familiar with Windows SDK
programming before attempting this.

e You begin by defining a class that implements the
IMessageFilter interface.

— This class can view the messages before they are processed,
potentially stopping an event from being processed.

— The IMessageFilter interface defines the method
PreFilterMessage. It returns true to block the message from
being processed.

" From Windows SDK file winuser.h
" #define WM_RBUTTONDOWN 0x0204
Private Class FilterMouseMessages

Implements IMessageFilter

Public Function PreFilterMessage( _
ByRef m As Message) As Boolean _
Implements IMessageFilter._PreFilterMessage

* Filter right mouse button clicks
IT m_.Msg = &H204 Then
Return True
Else
Return False
End IT

End Function
End Class

Rev. 4.0 Copyright © 2011 Object Innovations Enterprises, LLC 369
All Rights Reserved



WinVb Chapter 10

Filtering Messages (Cont'd)

e You must then call the AddMessageFilter method and
pass it a reference to the class that implements
IMessageFilter.

— You can remove the filter by calling RemoveMessageFilter.

Private msgFilter As IMessageFilter = Nothing

Private Sub btnFilter_Click(ByVal sender As

System.Object, ByVal e As System.EventArgs) :
Handles btnFilter.Click

" Toggle filter

IT msgFilter Is Nothing Then
msgFilter = New FilterMouseMessages
btnFilter.Text = "Turn Filter Off"
Application.AddMessageFilter(msgFilter)

Else
Application.RemoveMessageFilter(msgFilter)
msgFilter = Nothing
btnFilter.Text = "Turn Filter On"

End If

End Sub
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Example: Using Application Class

e The example program ApplicationDemo demonstrates
the use of the application class.

=1o| x|
R x

Right mouse button dicked

Click on the form to test the message filtter

App Properties Tum Fitter On | Close |

e The App Properties button displays some of the
Application properties in a separate window.

_imix]
T T T Y i v e e e ¥ T ¥ Y T T T T T TS Y VS R :

Application. ProductMame: ApplicationDemo

Application. ProductVersion: 1.0.0.0

Application. Startup Path: CAOICWWIinVeYChap 100 Application Demabin*Debug
Application. Bxecutable Path: C:AOICWWIinWb\Chap 108 Application Demo®bin*.Debug
Application. CurentCulture: en-US

Application Cument Input Language: System Windows. Forms. Input Language

e The Message Filter button toggles filtering out right
mouse button clicks on the form.

— Before the button is pressed, the form displays a message for
left and right mouse clicks. After the button is pressed, it
displays a message only when the left button is clicked.

e The Close button calls Close().
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Configuration Files

e Configuration files are XML files that provide
configuration parameters to applications.

— They can be changed without having to recompile the
application.

e Several configuration files exists:

— Each application can have a .config file named
applicationName.config which is located in the application’s
directory. For example, if the application were called
Notepad.exe, the config file would be Notepad.exe.config.

— The machine has a .config file named machine.config which
Is located in the directory
Windows\Microsoft. NET\Framework\vx.y.zzzz\Config
(where X.y.zzzz is the version number of .NET)

e Microsoft suggests all application-specific
configuration settings be stored as key/value pairs in
the <appSettings> section of the application's config
file.
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Configuration Files (Cont'd)

e For example, a config file that specifies a default user
name and connection string for database access might
resemble:

<configuration>
<appSettings>
<add key=""Default User' value="BWW" />
<add key="'Connection String"
value="Data Source=(local);Initial Catalog=pubs™
/>
</appSettings>
</configuration>

e NOTE: Important new features pertaining to
configuration files were introduced in .NET 2.0.

— They will be discussed later in the chapter.
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Reading Configuration Files

e The System.Configuration namespace contains
classes which can be used to read the .config file,
including:

— The ConfigurationManager? class provides access to the
AppSettings or user-defined sections of a .config file.

e The class provides access to the key/value pairs via a
NameValueCollection object. This type includes:

— The Count property, which identifies the number of
key/value pairs.

— The AllKeys property, which returns an array of strings
representing each key.

— The Get method, which accepts a key and returns the value
associated with that key.

% The ConfigurationManager class supersedes the ConfigurationSettings class, which is now obsolete.
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Example: Using Config Files

e In the example program ConfigFiles, we will read
initialization parameters from a config file and
display them in a message box.

— The application's name is ConfigFiles.exe, therefore the
.config file is named ConfigFiles.exe.config and must reside
in the same directory as the application.

=10 x|

\_ Retrieve Config Params
x|

Key: Default User Value: BWW
Key: Connection String Value: Data Source={local);Initial Catalog=pubs

e The code that read the config file is shown below:

Private Sub btnRetrieve Click(ByVal sender As _
System.Object, ByVal e As System.EventArgs) _
Handles btnRetrieve.Click

Dim parms As NameValueCollection

parms = ConfigurationManager.AppSettings

Dim msg As String = "
Dim key As String
For Each key In parms.AllKeys

msg &= String.Format(''Key: {0} Value: {1}", _

key, parms.Get(key)) & vbNewLine

Next
MessageBox.Show(msg, "Info')
End Sub
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Example: Using Config Files (Cont'd)

e In order for the code shown above to work, we must
have two using statements:

Imports System.Collections.Specialized
Imports System.Configuration

e Your project also needs a reference to
System.Configuration.

e To run the example, you should copy the config file
down to the bin\Debug (or bin\Release) directory.
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Configuration File and Visual Studio

e To conveniently work with a configuration file in
Visual Studio, name it App.config and add it to your
project.

e When you build the project, Visual Studio will copy
the configuration file to bin\Debug (or bin\Release)
and rename it based on the name of the assembly.

e See the example project ConfigFilesVs for this
chapter.

— The configuration file is renamed to ConfigFiles.exe.config
when the project is built.

— The configuration file is automatically copied to the folder
containing the executable.
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Application Settings

e The .NET Framework has always provided the
capability to store application settings as an XML
fragment in a configuration file.

— Before .NET 2.0, configuration setting information pertained
only to the application as a whole (not individual users) and
was read-only.

e Beginning in .NET 2.0 the support for application
settings is more comprehensive.

— Setting information for the application as a whole can be
stored in app.exe.config, where app is the name of your main
executable file. This information is read-only.

— Setting information for individual users can be stored in a
new file user.config. This information is read-write.

— The user.config file is stored in a Local Settings area specific
to the individual user.

— Default user settings can be stored in app.exe.config.

e Application settings may be retrieved and set
programmatically by using a class derived from
ApplicationSettingsBase.

— This class is in the System.Configuration namespace.
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Application Settings Using Visual
Studio

e Visual Studio 2010 provides strong support for using
application settings in your program.

— Studying the code generated by Visual Studio can also help
you in working with application settings via code written
manually. You will also have to manually edit a
configuration file if you don’t use Visual Studio.

— You can bind application settings to properties of a form or
controls on the form.

e Perform the following steps to create a new setting.

— Select the form or control whose properties are to be bound
to the new setting.

— Use the Property Editor to open the Application Settings
dialog box.

— Use the user interface in this dialog to select the property you
want to bind to the new setting.

— Configure the new setting by giving it a name, a scope (user
or application) and a default value (if any).

e You may then manipulate the new setting by using
the Settings object in the file Settings.Designer.vb that
Is generated by Visual Studio, in the Properties folder
of the project.
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Application Settings Demo

e Let’s illustrate the use of application settings with a
simple demonstration.

— We will first create a setting using Visual Studio.
— We will then manually code another setting.

e The final project is in DemoSettings in the code folder
for this chapter.

— Build and run.
Title in App Config File —|o| x|
Change Font
Change Title

Restore Defaults

— Try changing the font and title. Exit the application and run
again. You should see the changes preserved.

— Now restore the defaults. Again, exit the application and run
again.

Rev. 4.0 Copyright © 2011 Object Innovations Enterprises, LLC 380
All Rights Reserved



WinVb Chapter 10

Application Settings Demo (Cont’d)

e Let’s create this application using Visual Studio 2010.

— Do your work in the Demos directory.

1. Create a new Windows Forms application DemoSettings, and
save the solution in the Demos directory.

2. Drag three buttons onto the main form. Set the Text of the
buttons to “Change Font,” “Change Title” and “Restore
Defaults” as shown in the screen capture on the preceding page.
For now, just go with the default font. Set the names of these
controls to btnFont, btnTitle and btnDefault.

3. Drag a FontDialog control onto your form. Change the name of
the control to fontDlg.

4. Add a handler for the Change Font button. Provide the
following code.

Private Sub btnFont Click(ByVal sender As _
System.Object, ByVal e As System.EventArgs) _
Handles btnFont.Click
IT fontDlg.ShowDialog() = DialogResult.OK Then
Dim ¥ As Font = fontDlg.Font
Me.Font = F
End IFf
End Sub

5. Build and run. Try changing the font. Note that the size of the
buttons change size to harmonize with the size of the font. Note
that if you run the application again, any changes you made to
the font will not be preserved.
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Application Settings Demo (Cont’d)

6. Next, let’s use the Property Designer to add an application
setting that will let us save the font. Double-click My Project in
Solution Explorer and select Settings from the side menu.

DemoSettings 3 BEsg bR Form1.vb [Design]

Application Synchronize il Load wieb Settings | [=] View Code | Access Modifier: | Friend -

Compile
: Application settings allowyou tostore and retrieve property settings and otherinformationfor
your application dynamically. For example, the application can save a user's color preferences,

Debug then retrieve them the next time it runs. Learn more about application settings...
References

Mame | Type Scope Value
Resources (%3 String j User j
Settings

Al

7. Make the Name FontSetting, the Type System.Drawing.Font,
and the Scope User.

Mame Type Scope Value
FontSetting System.Drawing.Font j User j

8. Click the Ellipsis [ in the Value column. The Font common
dialog comes up. Leave the font name as “Microsoft Sans Serif”
and select 10 as the font size (it will actually become 9.75).

Mame Type Scope Value
£ FontSetting System.Drawing. Font j User j Microsoft Sans Serif, 9.75pt .,

9. Click outside the first row, and the pencil editing icon will go
away.
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Application Settings Demo (Cont’d)

10. In Solution Explorer click the Show All Files button El
There will now be new files Settings.Designer.vb and
app.config.

Solution Explorer * 1 X

= |2l
_g Solution 'DemoSettings' (1 project)
Sl ocmosctings
= |F My Project
&| Application.myapp
2] AssemblyInfo.vb
;.J Resources.resx
= j Settings.settings
"'ﬁ Settings.Designer.vb
«J] References

foeed D]

_:. App.config
-E] Form1.vb

11. Examine the Settings.Designer.vb file. There is a class
Settings derived from ApplicationSettingsBase.

12. Add handlers for the form’s Closing and Load events.
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Application Settings Demo (Cont’d)

13. Add the following code to Form1l.vb

Private Sub Forml Load(ByVal sender As _
System.Object, ByVal e As System.EventArgs)
Handles MyBase.Load
Dim stg As Settings = Settings.Default
stg.Reload()
Me.Font = stg.FontSetting
End Sub

Private Sub Forml FormClosing(ByVal sender As _
System.Object, Byval e As _
System.Windows.Forms.FormClosingEventArgs)
Handles MyBase.FormClosing
Dim stg As Settings = Settings.Default
stg.FontSetting = Me.Font
stg.Save()
End Sub

14. Build and run. The new font will now be persisted.
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Application Configuration File

e Visual Studio has created a file app.config. When the
project is built, the configuration file is copied to
DemoSettings.exe.config in the same folder as the
application’s executable file DemoSettings.exe.

— Two sections are defined: userSettings and
applicationSettings.

— In the <userSettings> group the setting FontSetting is
defined, with default value “Microsoft Sans Serif, 9.75pt.”

<?xml version="1.0" encoding="utf-8" 7>
<configuration>
<configSections>
<sectionGroup name="userSettings"” ... >
<section
name=""DemoSettings.Properties.Settings"
. />
</sectionGroup>
<sectionGroup name="applicationSettings"
. />
</sectionGroup>
</configSections>
<userSettings>
<DemoSettings.Properties.Settings>
<setting name="FontSetting"
seriali1zeAs="String">
<value>Microsoft Sans Serif, 9.75pt</value>
</setting>
</DemoSettings.Properties.Settings>
</userSettings>
<applicationSettings>
<DemoSettings.Properties.Settings />
</applicationSettings>
</configuration>
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User Configuration File

e When the form closes, the Save() method of the
ApplicationSettingsBase class will persist all the user
setting information to the file user.config.

— This file can be found in the AppData\Local area for the
user who ran the program.

B C:\Users\bob\AppData\Local\DemoSettings\DemoSettings.exe U =[O x|
Gk '), || v DemoSettings.... * 1.0.0.0 v &3 [ search 1.0.0.0 @
| Fle Edit View Tools Help
Organize * Incudeinlbrary v Sharewith ¥ Burn  New folder = o+ O @
B A bab i! puser.config
= AppData

] Local

53} Adobe

# W Apps

+] assembly

= DemoSettings

[=] DemoSettings.exe_Url_dgoow 1fSyvkiw 2m3ijg
. 1.0.0.0 1I

— The file user.config contains the saved values of the settings.

<?xml version="1.0" encoding="'utf-8"?7>
<configuration>
<userSettings>
<DemoSettings.Properties.Settings>
<setting name="FontSetting"
serializeAs="String">
<value>Microsoft Sans Serif, 12pt,
style=Bold</value>
</setting>
</DemoSettings.Properties.Settings>
</userSettings>
</configuration>
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Manual Application Settings

e \We may also manually code an application setting.

— The code generated by Visual Studio can serve as a good
guide.

e Let’sadd a new setting TitleSetting that can be used
to save the title (Text) of the form.

1. Add a new file ManualSetting.vb to your project, defining a
class ManualSetting, derived from ApplicationSettingsBase.

Imports System.Configuration

Public Class ManualSettings : Inherits _
ApplicationSettingsBase
<UserScopedSetting(), _
DefaultSettingValue(''Default Title')>
Public Property TitleSetting() As String
Get
Return CStr(Me("'TitleSetting™))
End Get
Set(Byval value As String)
Me(*'TitleSetting™) = value
End Set
End Property
End Class
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Manual Application Settings (Cont’d)

2. Add information about this new setting to the application
configuration file. You may use the configuration information
generated by the Designer as a model. New section is
DemoSettings.ManualSettings. New setting within that group
Is TitleSetting.

<?xml version="1.0" encoding="'utf-8" 7>
<configuration>
<configSections>
<sectionGroup name="userSettings"” ... >
<section
name=""DemoSettings.Properties.Settings"” ... />
<section
name=""DemoSettings.ManualSettings"™ ... />
</sectionGroup>

</configSections>
<userSettings>
<DemoSettings.Properties.Settings>
<setting name="FontSetting"
serializeAs="String">
<value>Microsoft Sans Serif, 9.75pt</value>
</setting>
</DemoSettings.Properties.Settings>
<DemoSettings.ManualSettings>
<setting name="TitleSetting"
serializeAs="String">
<value>Title In App Config File</value>
</setting>
</DemoSettings.ManualSettings>
</userSettings>
<applicationSettings>
<DemoSettings.Properties.Settings />
</applicationSettings>
</configuration>
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Manual Application Settings (Cont’d)

3. Add a new form TitleDialog to the project. Drag a text box and
two buttons onto the form. Provide the names txtTitle, btnOK
and btnCancel for these controls.

! J
QK | Cancel |
L u|

4. Set the following properties of the new form and buttons that
are normal for model dialogs:

a. FormBorderStyle is FixedDialog
b. No control box, minimize box, or maximize box.

c. The OK button should have DialogResult OK, and the
cancel button DialogResult of Cancel.

5. Add a handler for clicking the Change Title button.
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Manual Application Settings (Cont’d)

6. Implement the handler by adding the following code to change
the title of the form by bringing up the dialog. If the user clicks
OK, the title of the form should be changed, and the application
setting for the title should also be saved.

Dim dlg As TitleDialog = New TitleDialog()
dlg.txtTitle.Text = Me.Text
IT dlg.ShowDialog() = DialogResult.OK Then
Me.Text = dlig.-txtTitle.Text
Dim ms As ManualSettings = New ManualSettings()
ms.TitleSetting = Me.Text
ms.Save()
End If

7. Add code to the handler of the Load event to load the setting for
the title and use it to initialize the title of the form.

Dim stg As Settings = Settings.Default
stg.Reload()

Me.Font = stg.FontSetting

Dim ms As ManualSettings = New ManualSettings()
ms.Reload()

Me.Text = CStr(ms.TitleSetting)

8. Build and run. You should now be able to change both the font
and the title, and have these values persisted. You may examine
the user.config file.
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Default Values of Settings

9. Add a handler for the Restore Defaults button and supply the

following code.

Dim stg As Settings = Settings.Default
stg.Reset()

Me.Font = stg.FontSetting

Dim ms As ManualSettings = New ManualSettings()
ms.Reset()

Me.Text = CStr(ms.TitleSetting)

ms.Save()

10. Specify some defaults in app.config.

<DemoSettings.Properties.Settings>
<setting name="FontSetting"
serializeAs="String">
<value>Microsoft Sans Serif, 1llpt</value>
</setting>
</DemoSettings.Properties.Settings>
<DemoSettings.ManualSettings>
<setting name="TitleSetting"
seriali1zeAs="String">
<value>Title In App Config File</value>
</setting>
</DemoSettings.ManualSettings>

11. Build and run. Change the values of the font and the title.
Now click the Restore Defaults button, and observe that the

values stored in the application configuration file are used.
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Accessing the Registry

e .NET allows you to access the Windows system
registry via classes in the Microsoft.Win32
namespace.

— These are platform-specific classes and are not available
under the System namespace.

— Their use limits the portability of the application.

e However, if you are committed to the Win32
platform, you may need to access settings stored in
the Windows registry.

e The Registry class exposes six read-only static
properties that return a RegistryKey reference to a
registry hive.

— The properties are: ClassesRoot, CurentConfig,
CurrentUser, DynData, LocalMachine, PerformanceData
and Users.

Dim reg As RegistryKey = Registry.ClassesRoot

e The RegistryKey class has three instance properties:
— The Name property is the name of the key.

— The ValueCount property is the count of the values for the
key.

— The SubKeyCount, if greater than 0, is the number of
subkeys for this key.
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Accessing the Registry (Cont'd)

e The RegistryKey class also contains several methods,
including:

— OpenSubKey, which returns a reference to a subkey of the
instance key.

— GetValueNames, which returns a list of names for the values
associated with the key.

— GetValue, which returns a value for a key.

— Close, which closes the key.

e There are many other methods to manipulate the
registry that you should research using MSDN.
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Example: Manipulating the Registry

e The example ManipulatingTheRegistry illustrates the
use of the Registry and RegistryKey classes.

— This example checks the registry to determine if Microsoft
Word is installed. It also displays the CLSID for Word if it is

installed.
- o] x|
Iz Word Installed?
x|

Waord is installed
CLSID; {000209FF-0000-0000-C000-000000000046}

e The code that accomplishes this is shown on the next
page.
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Manipulating the Registry (Cont'd)

Private Sub btnWord Click(ByVal sender As _
System.Object, ByVal e As System.EventArgs) _
Handles btnWord.Click
" Get a reference to HKEY_ CLASSES ROOT
Dim hive As RegistryKey = Registry.ClassesRoot
" Lookup the ProglD Word.Application
Dim wordProglD As RegistryKey =
hive.OpenSubKey(*'Word.Application™)
IT Not wordProgID Is Nothing Then
Dim msg As String = "Word is installed”
ShowWordInformation(msg, wordProglD)
wordProglD.Close()

Else
MessageBox.Show("'Word i1s not installed", _
"Info'™)
End 1T
End Sub

Private Sub ShowWordInformation(ByVal msg As _
String, ByVal proglD As RegistryKey)

" Get a reference to HKEY_ CLASSES ROOT

Dim hive As RegistryKey = Registry.ClassesRoot

" Lookup the value of CLSID
Dim clsid As RegistryKey =
proglD.OpenSubKey(*'CLSID™)
Dim strCLSID As String = _
CStr(clsid.Getvalue(''"))
clsid.Close()

msg &= vbNewLine & "CLSID: " & strCLSID
MessageBox.Show(mnsg, *Info™)
End Sub
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Lab 10

Checking Your System

In this lab, you will use a config file to specify a set of application
ProglDs that should be loaded into a listbox. The program will
allow the user to select a ProgID from the listbox and check to see
If the corresponding application is loaded on the system.

E® Check Your =|g|£|

Applications to checl:

‘Ward Application
MemStick.MSAThumbnail
BExcel Application S
MPlayer Check Application
ACME . Brick Estimator
x|

[8] MemStick. MSAThumbnail is MOT installed

Detailed instructions are contained in the Lab 10 write-up at the
end of the chapter.

Suggested time: 45 minutes

Rev. 4.0 Copyright © 2011 Object Innovations Enterprises, LLC 396
All Rights Reserved



WinVb Chapter 10

Summary

e The Application class represents the class that
manages a Windows Forms application.

— It contains methods to start and stop a Windows Forms
application.

e .NET applications use configuration files encoded
using XML.

— The ConfigurationManager class provides access to the
AppSettings or user-defined sections of a .config file.

e The application settings facilities in .NET make it
easy to persist both application wide and user-specific
settings.

e .NET allows you to access the Windows system
registry via classes in the Microsoft.Win32
namespace.

— These are platform-specific classes and are not available
under the System namespace.

— Their use limits the portability of the application.

e The Registry class provides access to the registry
hives.

e The RegistryKey class contains properties and
methods that can be used to navigate the registry.
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Lab 10

Checking Your System

Introduction
In this lab, you will use a config file to specify a set of application ProglDs that should be

loaded into a listbox. The program will allow the user to select a ProgID from the listbox
and check to see if the corresponding application is loaded on the system.

=1aix]

Applications to check:

Word Application

Mem Stick.MSAThumbnail
Excel Application S
MPlayer Check Application
ACME. Brick Estimator

Suggested Time: 45 minutes
Root Directory: OIC\WinVb

Directories: Labs\Lab10\CheckingYourSystem (do your work here)
Chap10\CheckingYourSystem (contains lab solution)

Instructions

1. Create a new Windows Forms Application named CheckingYourSystem. Name the
form class and the associated file MainForm.

2. Build a config file that resembles the following. Name the file App.config, save it in
the source directory, and add it to your Visual Studio project.

<configuration>
<appSettings>
<add key="'"Count' value="'3" />
<add key="'Appl'" value="Word.Application" />
<add key=""App2" value="Excel.Application”™ />
<add key=""App3" value="'MemStick._MSAThumbnail' />
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</appSettings>
</configuration>

3. Design your main form to resemble that shown above.

4. Inyour form's Load event handler, write code to read the config file and load the
ProglDs into the listbox.

Private Sub MainForm_Load(ByVal sender As System.Object, ByVal e As _
System.EventArgs) Handles MyBase.lLoad
Dim parms As NameValueCollection = ConfigurationManager.AppSettings
Dim count As Integer = Convert.Tolnt32(parms.Get("'Count™))
Dim key As String = "
Dim value As String =
Dim 1 As Integer
For i = 1 To count
key = "App" + i1.ToString(Q)
value = parms.Get(key)
IstApplications. Items_Add(value)
Next
End Sub

5. Write code in the Click event of your Check button to use the ProgID of the selected
listbox item and test to see if it is listed in the registry as an installed application. If it is,
it will be listed under the HKEY_CLASSES_ROOT hive.

Private Sub btnCheckSelected Click(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles btnCheckSelected.Click

" Get a reference to HKEY_CLASSES ROOT

Dim hive As RegistryKey = Registry.ClassesRoot

" Get the ProglID from the listbox
Dim proglD As String = """
Try
proglD = IstApplications.Selectedltem.ToString(Q)
IT proglD = " Then
Exit Sub
End If
Catch
Exit Sub
End Try

" Lookup the ProglD
Dim key As RegistryKey = hive.OpenSubKey(proglD)
IT Not key Is Nothing Then
Dim msg As String = proglD & ' is installed”
MessageBox.Show(msg, "Intallation”, MessageBoxButtons.OK,
MessageBoxlcon. Information)
key.Close()
Else
Dim msg As String = proglD & " is NOT installed”
MessageBox.Show(msg, "Intallation”, MessageBoxButtons.OK,
MessageBoxlcon.Hand)
End If
End Sub
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6. Compile and run your program.
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