£( .
Microsoft"

Programming Windows
Embedded CE 6.0
Developer Reference

HOCHSCHULE

LIECHTENSTEIN
Bibliothek

Douglas Boling



Table of Contents

Acknowledgments. . .. ... ... XV
INtroOdUCTION. . . .. oo XVii

Pat | Windows Programming Basics

1 HelloWindows CE ...... ... ... ... .. ... . ... ... ... ......... 3
What Is Different About Windows CE. . ... ... ... .. ... ... . ... ... ... .... 3
Fewer Resources in Windows CE Devices. . ... ......... T 4
Unicode. . .. ..o 4

New Controls. . . . ... ... 4
Componentization. . . ... ... .. 5
WIn32 Subset . ... ... 5

It's Still Windows Programming. . ...................... ... . 6
Hungarian Notation. .. ...... ... ... .. .. .. ... ... .. . . 6

Your First Windows CE Application. . ............. ... . ... ... .. . 7
Building Your First Application. .. .......... ... ... ... ... ... .. ..... 9
Running the Program ..;...-. . . . .. N 11
What's Wrong?. . ... ... ... . >... 11
Hello2 . .. 12
Anatomy of a Windows-Based Application. . ............ .. ... ... .. ... .. 14
The WIindow. . ... ... 14

The Window Class. . . ... . . 15

The Window Procedure. . .......... ... ... .. .. .. .. ... 15

The Life ofa Message. . .. ............ ... .. .. . . .. . ... 15
Registering the Window Class. . . ............ ... .. ... ... ......... 19
Creating the Window. . . ... ... ... . .. . .. . . 20

The Message LOOp. . . ... .. . 23

The Window Procedure. . ........ ... . .. ... .. .. .. . .. ... 24
HelloCE. . . .. . 27
The Code. .. ... .. . 28
Running HelloCE. . .. ... ... .. .. o AP 33

|t do you think of this book? We want to hear from you!

| -M~A~gft * interested in hearing your feedback so we can continually improve our books and
| learning resources for you. To participate in a brief online survey, please visit:

www.microsoft.com/learning/booksurvey

VI



viii

Table of Contents

2 Drawing onthe Screen......... ... ... ... .. ... ... ... ... 35
Painting BasiCs. . . . ... ... ... 36

' Valid and Invalid Regions. . . ........... . ... ... .. ... 36
Device CONEXIS. . . . ... 37

Writing Text .. ... 39

Device Context Attributes. .. ... ... ... ... 40

The TextDemo Example Program. . ................... ... ........ 42

Fonts. . ...... ... ... . . ... .. [ a7

The FontList Example Program. . .. .......... .. ... ... .. ... ...... 53’

Bitmaps. . . . ... 61
Device-Dependent Bitmaps. . . ............. ... ... ... 61
Device-Independent Bitmaps. . .. .............. ... ... 62

DIB SECHONS. . . . .. 63

Drawing Bitmaps. . . ... . 65

AlphaBlen'ding. .. ... . 68

Lines and Shapes. . ... ... . . .. 69

Lines. ... ... L 69

Shapes. . ... ... 72

Fill Functions. . .. ... . 75

The Shapes Example Program. . ................. ... ... ... ... ... 77

3 Input: Keyboard, Mouse, and Touch Screen. . . .. ............ 85
The Keyboard. . .. ... ... . . 85

INPUL FOCUS. . . . ... 85

Keyboard Messages. . .. ..., 86

Keyboard Functions. . . ......... .. ... .. . .. 91

The KeyTrac Example Program. .. ....... ... ... ... ... ... ... ...... 93

The Mouse and the Touch Screen. ... ........ ... .. ... ... .. ... ... ....... 101

MouSEe MESSAQES. . . . . . .o 101

Working with the Touch Screen ., ... ... ... ... .. ... ... .. . .| 102

The TicTacl Example Program. . ... ... .. sese e 109

4 Windows, Controls, and Menus. . .. ............ .. ... ..... 119
Child Windows . .. ........... ... ... . . .. G 119

Window Management Functions. . .......... ... ... .. .. ... ... .. 120
Enumerating Windows. . ... ....... ... ... ....................120
FindingaWindow. . ......... ... ... .. .. .. ... .. .. ... ..., oo 121

Moving a Window. . .. ... . 121

Editing the Window Structure Values. . . ........................ .. 122



Table of Contents

Windows CoNtrols . ... .. 124
Working with Controls. ... ............. .. S 124
Button Controls. . ... ... ... 126
The Edit Control. .. ... ... . .. . . 128
The List Box Control. . . ....... ... ... . . . ... .. . ... 129
The Combo Box Control. . ............. .. .. .. .. .. .. .. .. ... 130
Static CONtrols. . ... ... .. 130
The Scroll Bar Control. . . . . . P 131
Controls and Colors. . . ... ... . . . . 135

MENUS. . . . 135
Handling Menu Commands. . . ................. .. .. .. .. .. .. ..... 137

RESOUICES. . . . .. 137
Resource SCripts. . . ... ... 138
ICONS..c- 139
Accelerators. . ... ... .. 140
Bitmaps' . . ... 141
SUiNGS. .. ... L L 141

The DOIView Example Program. .. ...... ... ... ... ... ... . ... ..... 142

5 Common Controls and Windows CE . ............ A . ... 161

Programming Common Controls. . . ............... N 161
The Common Controls. . .. ... ... . 164
The Command Bar. .. ........... ... . .. .. . 164
Other Menu Controls. . . .............. > T 0184

The Month Calendar Control. . . ......... ... ... .. ...... . 185

The Date and Time Picker Control. . . ......... ... ... ... ... ... ... 187

The List View Control. . .......... .. ... ... ... ... .. ... 190

The CapEdit Control. . . ... ... ... ... . . . 192
Other Common Controls. . .. ... .. . 193
Unsupported Common Controls. . . ........ ... ... .. ... ... ... ....... 194
6 Dialog Boxes and Property Sheets. . ... ........ seee . 197
Dialog BOXES. . . . ... 197
Dialog Box Resource'Templates. . .. ................. .. .......... 198
Creatinga Dialog BOX .. ......... ... ... . . .. 201
Dialog Box Procedures. .. .......... .. ... .. ... 202
Modeless Dialog Boxes. . . ............ . ... ... .. ... 206
Property Sheets. . . ... ... .. 207
Common Dialogs. . ........... L 213

The DigDemo Example Program. ... .......... .. ... ... .. .. ... ......... 214



Table of Contents

Partii Windows CE Programming

7 Memory Management . ......... ... ... ... 241
Memory BasiCs. . . ... ... 241
About RAM. . . .. 241
"About ROM. . ........... .. .. ... ... ..... e 242
About Virtual Memory. . ........... ... N 242

An Application's Address Space. ... ... 246

The Different Kinds of Memory Allocation. . . ......................... . 247
Virtual Memory. . .. ... 248
Heaps. . . .. 254

The Local Heap. .. ... . . 254
Separate Heaps. . .. .. ... ... ... 256

The Stack . .. ... PP 260
Static Data . .. ... ... 260
String RESOUICES. . . .. .. . 263
Selecting the Proper Memory Type. . . ........... .. ... ... ....... 263
Managing Low-Memory Conditions. . . .......................... 264

8 Modules, Processes, and Threads.. . ...................... 267
Modules. . ... 267
ProCeSSES. . . . . 270
Creating @a Process. . . . ........ ... e o oo 271
Terminating a Process. . . . ............. ... ... 274
Other Processes. . . ... .. 274
Threads. . . .. ... 275
The System Scheduler. . ... .. ... .. . 276
CreatingaThread. . ......... ... . . . . .. . . . 278
Setting and Querying Thread Priority. . .. ......... ... ... .. ... .... 281
Setting a Thread's Time Quantum. .. ............................. 282
Suspending and Resuming a Thread. . .. ......................... 282
Fibers. . . 283
Thread Local Storage. . . ... ... P 285
Synchronization. . . ... .. 287
EVentS. . .. 288
Waiting. . ... e 289
Semaphores. . . ... ... L 293
MULEXES. . . . . 295

Duplicating Synchronization Handles ....-r....................... 296



Table of Contents

Critical SeCtions. . . .. ... .. . 297
Interlocked Variable Access. . .. ........... Yo 298
Interprocess Communication. .. .............. ... 300
Finding Other Processes. . ... ... ... .. . . .. . . 300
WM_COPYDATA. . . 301
Named Memory-Mapped Objects. . .......... ... ... ... .. ........ 301
Point-to-Point Message Queues. . . .............. ... 304
Communicating with Files and Databases. . .. ..................... 308

The XTalk Example Program. .. .......... .. ... . . . . . .. 308
Exception Handling. . . ... . . . 320
C++ Exception Handling. . ........... ... .. ... ... ... ... 321
Win32 Exception Handling. . .. .......... .. .. .. .. ... 324

9 The Windows CE File System. . ........................... 329
The Windows CE File System APL ... ... ... .. . . . . .. . . 330
Standard File /O. . . ........ ... ....... b 330
Memory-Mapped Files. . . ... .. 338
Navigating the File System. . .. ... ... ... ... .. . . ... ... 339
Dealing with Storage. . ................. e e 346
The Object Store. ... ... .. .. 347
Accessing Volumes With the File APL. . ........... ... ... ... ... ... 347

The Storage Manager. . . ... 349

10 TheRegistry.. . . . . . . ... 357
Registry Organization. . . ....................................0..357
The Registry APl . ........... e 359
Opening and Creating Keys. . ............. ... .. . . . . .. 359
Reading Registry Values. . ... ... ... .. ... 360
Writing Registry Values. .. ... ... 360
Deleting Keys and Values. . . ............ .. .. .. .. ... ... ... . ... ... 361
Enumerating Registry Keys. . . ... . 362
Flushing the Registry. . .. ... ... .. . 362
Registry Change Notifications..M........... .. o 363

The RegView Example Program. ..................... ... .. ....... 363

11 Windows CE Databases. . .. ............... ... . ... ...... 381
The Two Databases. . .. ... . .. 381
Basic Definitions. . . ... . 381

The Database APL . . ... ... 383



Xii Table of Contents

12 Notifications........................ o ... AL 405
User Notifications. . . ... ... .. . 405
Setting a User Notification. . ............... .. .. .. .. .. .. ... 406
Timer Event Notifications. . ... ... . . . . . . 410
System Event Notifications. . ......... ... ... .. .. ... 411
The NoteDemo Example Program. .. ............ ... ... ... ... ...... 412
Querying Scheduled Notifications. ... ... ... ... ... ... ... ... ... ........ 425
Bubble Notifications. . . ... .. . . 426
Adding a Notification. .. ....... ... ... ... ... . ... ... A27
Modifying a Notification. . ............ .. ... ... ... .. ... . 430
Removing a Notification. . ........ ... .. ... ... ... ... .. ... ... 430

Part ill Advanced Windows CE

13 Windows CE Networking. .. .......... ... . ... ... ... . .... 433
Windows Networking Support ........... ... . 433

WNet Functions._. . . . . ... ... 433

The ListNet Example Program. .. ............ ... ... .. ... . ... ... 444

TCP/IP Programming. . ... ... 454

Socket Programming. . ............... .. ... '....455

Blocking versus Nonblocking Sockets. . .. ... ... P 465

14 Device-to-Device Communication. . . .................. ... 469
Infrared Communication. . . ... ... 469

IRBASICS. . . . o 469

DISCOVEIY. . . o 470

Publishing an IR Service. . .. ... .. . .. 472

Querying and Setting IR Socket Options. . .. ........... ... ......: 473

The MySquirt Example Program. . ........... ... .. .. .. .. .. ......: 474

[¢*" Bluetooth... ...... ... ... ........ e 490
StaCK . .. 491

DISCOVENY. . . .. o 492

Publishing a Service. . . . . .. P 501

Bluetooth Communication with Winsock .. .......... ... .. ... ... 504

Bluetooth Communication with Virtual COM Ports.................... 506

The BtSquirt Example Program. . . .. .. . — 511




Table of Contents Xiii

15 System Programming. .. ......................... e 535
The Windows CE Memory Architecture. . . ............ ... .. ... .. ....... 535
Application Space. . .. ... ... 536
Kernel Space. . .. ... . . 538
Writing Cross-Platform Windows CE Applications. . .. ............. ... ... 539
Platforms and Operating System Versions. . . ..................... 539
Compile-Time Versioning. . . .............. .. . 541
Explicit Linking. . . ... ... 542
Run-Time Version Checking. .. .......... ... ... .. .. ... ... ... .... 543
Power Management . . . . .. (e 544
Defining the Meaning of "Off". . . ... ... ... ... ... .. ... ... .. .. ... 544
Querying the Power State. . . ......... ... .. ... ... .. 545

The Power Manager. . . ... . . . 547
Managing Power without the Power Jvlanager. . . .................. 550

16 Serial Communications. . . ............ ... ... 555
Basic Serial Communication. .. ....... ... 555
Opening and Closing a Serial Port . ......... ... ... ... ... ... ... 556
Reading from and Writing to a Serial Port . ......... ... .. .. ... ... 556
Asynchronous Serial I/O. .. ... ... ... .. ... 557
Configuring the Serial Port .. ... ... .. ... ... ... .. .. 559
Setting the Port Timeout Values. . . ....... ... ... ... ... ........... 561
Querying the Capabilities of the Serial Driver. . .. .......... ... ...\ 563
Controlling the Serial Port . ...... ... ... . ... . ... . .. ... ... .. .. .. 564
Clearing Errors and Querying Status. . . ........................... 565
Stayin' AliVe. . .. .. 566

The CeChat Example Program. .. .......... ... ... .. ... ... .. .. ... ...... 567
17 Device Drivers and Services. . .. .............. ... 581
BasiC DIVEIS. . . . . o 581
Driver Names. . . ... ... 582

The Device Driver Load Process. . . ............ ... .. ... ... ...... 583
Enumerating the Active Drivers. . ......... ... ... ... ... . ... .. ..., 587
Reading and Writing Device Drivers. . .................. ... ... .... 588
Writing a Windows CE Stream Device Driver. . .. ....................... 590
The Stream Driver Entry Points. .. .......... .. ... ... ............ 591
Managing Buffers. . . ........ ... . ... ... ... e 598
Device Interface Classes. . .. ............ .. .. .. .. ... 604

Device Driver Power Management .. ...........................| 606



Xiv Table of Contents

Building a Device Driver. . . ... ... . 609
Debug Zones. . . ... ... 609

The Generic Driver Example. . .. ... ... ... ... ... .. ... ...... 611
SEIVICES. . . ot 618
Service Architecture. .. ... E 618

The Life of a Service. ... ... .. . . 619
Application Control ofa Service. . . ........... ... ... ... ... ... .. 620

The Service DLL Entry Pojnts. . ... ... ... ... ... ... ... ... ... .| 622

The Service IOCTL Commands. . .. .................... . ......... 623
SUPEr SEIVICE. . ... 626
Services.exe Command Line. . ............... ... 630
TickSrv Example Service. . .. ... 630
......................................................... 645

What do you think of this book? We want to hear from you!

Microsoft is interested in hearing your feedback so we can continually improve our books and
learning resources for you. To participate in a brief online survey, please visit:

www.microsoft.com/learning/booksurvey



