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active objects (continued)
exhausted server resources

180–1
Fibonacci program example

195–200
GUI framework 32–4, 158
ICL 682–99
in-depth look 158–67
KRequestPending 169–70,

177–81, 182–3, 184–7,
189, 192–3, 198–200

late cancellations 179–81
leave/trap mechanism 159–67,

177–81, 189–90, 251–2
leaving asynchronous methods

190
long-running tasks 194–200
normal request processing 179
overheads 200–1
panics 182–7, 188, 252
performance issues 200–1
priorities 170–5, 194–200,

577–8
problems 173–5, 182–90
queues 170–5, 184–7
request methods 159–67,

177–81
RThread::RequestSignal

186
second requests 183–4
self-completion 191–200
‘Start flashing menu item’

example 158–9, 165–7
starvation problems 173–5,

189
state machines 190–200
stray signal panics 182–7
unable-to-start requests 177–8
usage styles 159
workings 167–71

active scheduler
communications 174–5
concepts 31–4, 158–201,

577–82, 698–9
event-processing wait loop

158, 170–2, 181
roles 170–2
starting/stopping 181
stray signal panics 182–7

ActivePageId 472
adaptive multi-rate (AMR) 653,

666–7, 676–7
Add 167–72, 175
AddAddresseeL 642–6
AddAttachment 640–6
AddControlLC 357–64
AddDataSinkL 681–2
AddDataSourceL 681–2
AddFileAttachmentL 642–6
AddFileSystem 208
AddFriendL 588–9
AddRecipientL 634–5,

638–41
AddTextAttachmentL 642–6
AddToStackL 336–7, 409–10,

426–7, 434–8
AddView... 322–6, 356,

395–6, 406–10
advanced audio coding (AAC)

653
After 160, 162–7
AIM 588, 596–7
aknapp.h 314
aknappui.h 314
akndoc.h 314
alarms 559–60
alerts, dialogs 460–2
AlertWin 460–2
All About Symbian community

website 758
AllFiles 265
Alloc... 46, 82–3, 90, 101–3,

132–3, 138, 140, 388
correct usage 132–3
HBufC usage 132–3

AllocReadResourceL 388,
516

Alt+F2 keys 287
Alt+F4 keys 287
AMR (adaptive multi-rate) 653,

666–7, 676–7
animation 516, 521–3, 694,

696–8
see also Flush
active objects 523
concepts 521–3, 694, 696–8
images 694, 696–8

AnnotationFont 489–92

ANSI 716
antennas, Tuner API 707–8
AOs see active objects
APIs

Camera API 584, 651, 656,
699–706

capabilities 29–30, 250,
264–8, 274–80, 648–9,
676–7, 682, 707

CGraphicsContext 446,
450–1, 482–4, 486–92,
509–14, 531–56

classes 52–3, 58, 576–82
clips 653–66
concepts 36–40, 51–5, 58,

185, 213–14, 224–6,
283–4, 472–5, 482–3,
576–82, 648–9, 651–713

descriptors 109–10
DevSound 652, 655, 666–72,

676–8
dialogs 472–5
file-sharing APIs 213–14
groupings 37–9
ICL 584, 651, 682–99
interface classes 58
IPCs 25–6, 215, 241–62, 730
multimedia APIs 276, 280,

584, 587, 602, 651–713
Platform Security 29–30,

217–18, 250, 257,
263–80, 648–9, 682,
729–31

stores 224–40
streaming APIs 654–6, 666–71
Symbian SQL 729–31
Tuner API 584, 651, 706–13
types 36–7, 51–2
virtual functions 54–5

APPARC
see also application architecture;

CApa...
concepts 39, 311–13

AppDllUid 319–20, 333–4
Append 94–5, 108, 111, 122,

125, 137, 139, 142, 356–7,
431–2

AppendFill 142
AppendFormat 140, 142
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arrays 21, 55–6, 210, 328,
352–3, 369–71, 400–6,
426–9, 469–72, 509, 562–3,
646–8

arrow keys 6
ascent, drawing basics 485–6
AscentInPixels 537–8
ASCII 33–4, 42, 387
Assembler 61
ASSERT... 48–9, 72–3, 114,

162, 165–71, 359–60, 409,
429–30, 436–8, 647–8, 659,
665–6

assert macros 48–9, 72–3, 114,
162, 165–71, 359–60, 409,
429–30, 436–8, 647–8, 659,
665–6

Assign... 104, 105–6, 146,
228–34, 237–9, 335

asynchronous operations 21–2,
30–4, 151–201, 242–54,
608–9, 682–702

see also active objects
concepts 151–6, 242–3,

608–9, 682–3
definition 151–2

At 229–30, 235–7
atomic RDBMS concepts 720–1
Att 207
Attach 215, 255–7, 738–9
attachment operations, SQL

721–2, 738–41
au files 653
audio 584, 651–713

see also multimedia. . .; sounds
buffer sizes 669–71
clip APIs 654–66
controller plug-ins 679–82
DevSound 652, 655, 666–72,

676–8
input streaming 670–1
notifications of resource

availability 659–61,
680–2

output streaming 667–70
playback 654–5, 656–66,

676–8, 680–2, 710–11
recording 654–5, 661–6,

676–8, 680–2, 711–12

streaming APIs 655–6, 666–71
tone API 655, 671–2
Tuner API 709–11
UIDs 660–6, 681–2

authorization processes, Platform
Security 264–6, 272–8,
648–9

automatic objects 65–70, 76–86
see also stack

Avkon 39, 370–1, 469–72, 478
see also CAkn...; S60

avkon.lib 313, 317–18
avkon.rh 327
avkon.rsg 327

backed-up behind windows
452–5, 501–2, 506–7,
515–21

backed-up windows 451–5,
501–2, 506–7, 515–21

BackedUpWindowL 452–5
bad practices, C++ 59
BAFL

see also resource files; system
services

concepts 38–9, 383, 388–9,
583, 586

barsread.h 388–9
base APIs 37–9
BaseConstructL 322, 325–6,

336–7, 406–8, 411–13, 426
baselines, drawing basics 485–6
BASIC 722
basic application framework library

39
see also resource files

basics, Symbian OS 1–15, 17–86
batteries 4, 18, 26–7, 701–2

see also power management
BeginRedraw 501–14, 527–8,

580–1
Berkeley Sockets API 584, 616
billing storms 272
binary data 87–149, 211

see also databases; descriptors
concepts 87, 109–10, 122–3
descriptors 87, 109–10,

122–3, 124

LIT operations 124
binary files 211–13

see also files
binary objects 28
Bind 618–19
binding operations, databases

742–3
BindInt 744, 746
BitBlt 492, 547–9
BITGDI 514, 546–7
BITMAP 374–7
bitmap-based viewfinders 702,

703
BitmapL 703, 705–6
bitmaps 269–72, 285–6, 328–9,

372–7, 451–5, 491–2,
509–10, 525–8, 534,
546–55, 682–99, 704–6

backed-up windows 451–5
bitmap-based viewfinders 702,

703
blitting 546–9, 553–5
color depth 375–6, 525–6,

534, 552–5
concepts 372–7, 451–5,

491–2, 509–10, 525–8,
534, 546–55, 682–99,
704–6

conversions 372–3, 374–7,
682–99

drawing 491–2, 509–10,
546–9

fonts 549–50
icons 372–7, 385, 491–2,

546–9
mask bitmaps 373–7, 682–99
noughts-and-crosses application

374–7
rotation 683–9
transformations 698–9
Windows 372–3, 548–9

BitmapTransforms 698
blanket grants 266
BLD files

see also component definition
file

concepts 12–14, 383–4
bldmake 12–14
blitting 546–9, 553–5
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Bluetooth 18, 265, 269, 274–5,
279, 288–9, 583–4, 586,
603, 605–10, 612, 615–32,
648–9

attributes 625–6, 630–2
concepts 605–10, 612,

615–32, 648–9
listening for incoming

connections 621–4
published services 624–7
remote phones 627–30, 632
S60 627–30
searches 630–2
security issues 622–3, 648–9
serial communications 615,

620, 621
sockets server 616–17,

620–32
two-phone connections

621–32
UIQ 627, 629–30

bmconv 372–3, 376, 548–9
see also bitmaps

BMP files 372–3, 374–5, 556
books, Symbian OS 759
Booleans 42–3
bootstrap loader 284–5
boundaries, descriptors 93, 137
bracketing rules, coding

conventions 46–9
breakpoints, debugging 289, 290
brush 346, 448–51, 487–92
brushes 346, 448–51, 484–92,

500–2, 540–2
concepts 489, 500–2
drawing basics 346, 448–51,

484–92, 500–2
BTCOMM 612–15, 621

see also Bluetooth
BUF... 368
buffer descriptors 88–149

see also descriptors; TBuf...
concepts 88–9, 93–6, 121–2,

129
buffer sizes, audio 669–71
buffered decoding 691
BufferToBeEmptied 678
BufferToBeFilled 677–8
build 12–14, 268–9, 383–4

built-in types 50–1, 66–7, 218,
368–9

see also T (data-type) classes
buttons 3–4, 6, 328, 352–3,

439–42, 461–2, 469–72,
483–4, 497, 505–6, 523–4,
562–82

BYTE 368–9, 473–5

C++ 1, 9–11, 14–15, 17, 30–6,
41–60, 216, 268–9, 286,
289–90, 316–17, 318, 371,
381, 384, 476, 730, 756,
757–9

bad practices 59
best practices 54–5
casting concepts 56–7, 498–9
comments 381
concepts 30–6, 41–60, 371,

587
developer resources 757–9
object-oriented approaches 8,

41–60
Symbian OS 30–6, 41–60,

61–2
templates 55–6
TPtr... non-conformance

131–2
C 56–7, 87, 89, 99–100, 368–9,

381, 722
c drive 18, 203, 205, 208,

284–6, 295
see also RAM

C (heap-allocated) classes
see also heap
concepts 43–4, 66–70, 488

C32 583–4, 603, 611–12
see also Comms Server

CActive 44, 158–97, 249,
576–82, 607–49

see also active objects
CActiveScheduler 576–82
CActiveScheduler::Add

167–72, 175
CActiveScheduler::Error

163–4
CActiveScheduler::Start

165–7, 181

CActiveScheduler::Stop
181

CAF (Content Access Framework)
656

CAimProtocol 590–1
CAknApplication 238–9,

314–30, 334
CAknAppUi 314–30, 335–44,

394
CAknControl 458
CAknDocument 234–5,

314–30, 334–5
CAknInformationNote 337–8
CAknView 345, 394, 398,

403–4, 406, 415
CAknViewAppUi 394–6
calendar application 5, 203–4
callbacks see framework functions
Camera API 584, 651, 656,

699–706
background 651, 699–706
bitmap-based viewfinders 702,

703
capturing the image 705–6
direct screen access viewfinders

702–3
preparations 704–5
resolution factors 704–5
selection processes 700
setting-up processes 700–2
still-image capturing

considerations 703–6
viewfinders 702–3

CameraInfo 700–6
cameras 584, 651, 656, 699–706

see also multimedia. . .

CamerasAvailable 700–6
Cancel 161–2, 164–7, 177–81,

188, 255–7, 613–14
CancelClippingRect 490,

497
CancelImageCapture 705–6
cancellations, active objects

159–67, 176–81, 184,
186–8, 191–6, 199–200

CancelPlay 671–2
CancelPrepare 671–2
CancelWrite 627
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CApaApplication 312–30,
334

capabilities 29–30, 65–7, 250,
264–8, 274–80, 295–8,
437–8, 648–9, 676–7, 682,
699–700, 707

see also individual capabilities
basic level 265
concepts 29–30, 250, 264–8,

274–81, 295–8, 317–18,
437, 648–9, 676–7, 682,
699–700, 707

extended level 265
input capabilities 437–8
list 266–7, 275–6, 279–80
unsigned-sandboxed capabilities

265–6, 279–80
varieties 265, 266–7, 279–80,

648–9
CAPABILITY 266–7, 317–18
CApaDocument 312–30, 334
Capitalize 142
capture/grab contrasts, pointers

440–2, 573
CaptureImage 705–6
CaptureLongKey 581–2
Carbide.c++ IDE 1, 10–11,

14–15, 268, 286, 289–91,
294–5, 302, 306, 309, 316,
318, 368, 756

debugging 14–15, 289–91,
294–5, 302, 306, 309

resource files 368
CArrayFixBase 55–6
cascaded menus 5–6
cascading deletes, SQL 720–1
case 68, 76, 78, 162–3, 192–4,

198, 237, 251, 323–4,
354–5, 407–8, 410, 413–14,
419–20, 435–8, 443–4, 480,
509

casting concepts 56–7, 498–9
catch 9, 73
categories, classes 43–4, 66–70
CAudioPlayEngine 658–66
CAudioPlayer 657–66
CAudioRecordEngine 665–6
CAudioStreamOutEngine

667–71

CBA (Control Button Array) 328,
352–3

CBase 43, 44, 48, 55, 58,
62–70, 81–2, 85, 95, 102,
116–17, 168, 182, 248, 339,
342, 393, 515–18

see also heap
cleanup stack 79–80
concepts 66–7, 79–80, 85,

102, 116–17
virtual destructors 66–7,

79–80, 85
CBaseMtm 642
CBitmapContext 492, 547–9
CBitmapDevice 535, 547–9
CBitmapRotator 683–99
CBitmapScaler 683–99
CBluetoothSocket 616–32
CBluetoothTransport

607–49
CBtClientToServer 631–2
CBTDevice 629–30
CBufferedImageDecoder 691
CBufStore 224–6
CCamera 675, 699–706
CCameraEngine 701–6
CClickMaker 576
CClientMtmRegistry 641–6
CCnvCharacterSetConverter

124
CCoeAppUI 393–420, 516–17,

575–82
CCoeControl 54, 57, 312–30,

344–51, 355–60, 393–420,
423–55, 458–80, 482–3,
495–8, 501–2, 505–21,
531–3, 563–5, 571–2, 578

see also controls; dialogs; views
drawing-support summary

514–21
CCoeControlStack 567–8,

576–82
CCoeEnv 163, 311–13, 388–9,

515–16, 532–56, 575–82
CCoeRedrawer 576–82
CColorList 553
CConsoleBase 8, 121–2
CDelayedHello 159–67, 171,

190–4

CDialogUserPasswordDialog
465–6

CDictionaryFileStore
238–9

CDictionaryStore 238–9
CDirectFileStore 224–6,

227–34
CEditableText 545–6
CEikAlignedControl 477
CEikApplication 238–9,

312–30, 334, 532–56
CEikAppUi 312–30, 334–44,

351, 393–420, 532–56
see also controller

CEikArrowHeadScrollBar
477

CEikBorderedControl 458,
476–7

CEikButtonBase 477
CEikChoiceListBase 477
CEikDialog 57, 458–80, 509,

562–3
see also dialogs

CEikDocument 234–7,
312–30, 334–5, 532–56

see also model
CEikEdwin 545
CEikHorOptionButtonList

477
CEikImage 477
CEikInfoDialog 57
CEikLabel 400–6, 412–13,

476–7
CEikLabeledButton 477
CEikListBox 477
CEikMenuPane 353–4, 418–19
CEikMenuPaneItem 388–9
CEikonEnv 159, 237, 311–13
CEikPrinterSetupDialog

551
CEikRichTextEditor 545
CEmailTransport 606–49
CEmbeddedStore 224–6,

232–4
CER files 269–72, 277
cert 295–6
Certificate Generator 269–70
Certificate Signing Request (CSR)

277
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Close 44, 68, 80–1, 102–3,
105–6, 146, 210, 214–16,
252–4, 256, 364, 387, 710,
737, 747–50

close operations, databases
737–8

CloseWindow 517–18
CMdaAudioClipUtility

657–66
CMdaAudioInputStream

655–6, 670–1
CMdaAudioOutputStream

655–6, 667–71
CMdaAudioPlayerUtility

654–5, 656–66
CMdaAudioRecorderUtility

654–5, 711
CMdaAudioToneUtility 655,

671–2, 677–8
CMessageTransport 606–49
CMMFBuffer 677–8
CMMFController 678–82
CMMFController-

Implementation-
Information 662–6

CMMFControllerPlugin-
SelectionParameters
662–6, 674–5

CMMFDevSound 666–72, 676–8
CMMFFormatImplementation-

Information 662–6
CMMFFormatSelection-

Parameters 662–6
CMMRdsTunerUtility 711–12
CMmsClientMtm 641–6
CMmsSendAsTransport

607–49
CMmsTransport 607–49
CMMTunerAudioPlayer-

Utility 710–11
CMMTunerAudioRecorder-

Utility 711–12
CMMTunerUtility 706–13
CMsvAttachment 645–6
CMsvEntry 636–7
CMsvEntrySelection 636–7
CMsvSession 635–7
CMsvStore 642–6
CMultiPartHello 191–4

CMyAppUI 393–5
CMyView 393–5
CnvUtfConverter 124
co-operative event handling, active

objects 175
CodeWarrior 289, 290–2,

294–5, 307, 309, 384, 756
debugging 289, 290–2,

294–5, 307, 309
resource files 384

coding conventions
see also naming. . .

bracketing rules 46–9
indentation style rules 46–9
line breaks 46–9
Symbian OS 17, 36, 43–9,

369–71
coeaui.h 569, 577
coecntrl.h 314, 423, 495–8
coemain.h 172–3, 516, 577
Collapse 127–8, 142
Collate 143
collation processes, descriptors

138–9
color depth, bitmaps 375–6,

525–6, 534, 552–5
Column... 746–7
columns, SQL 718–53
COM... 612–13, 615
COM ports 288–9, 612–13, 615
command-line build 12–14,

268–9, 383–4
commands 12–14, 162–3,

166–7, 237, 268–9, 321–6,
335–44, 351–5, 360–6,
380–1, 383–4, 407–8,
414–20, 509–10, 558–82,
680–1, 717–53

custom commands 680–1
dialogs 321–2
menus 351–5, 361–6, 380–1,

407–8, 414–20
S60 338–9, 351–5, 414–20
SQL 717–53
UIQ 325–6, 360–6, 407–8,

414–20
COMMDB 584
CommDD capabilities 276, 280

CommitL 217–18, 228–34,
235–9, 642–6

comms extension modules (CSYs)
603, 612, 615

Comms Server 583–4, 603,
605–6, 611–15

communications
see also connectivity; messaging;

serial. . .; system services
active objects 174–5
API groups 37–9
concepts 25–6, 215, 241–62,

583–4, 586–7, 603,
605–49

controller/transport
communications 606–9

emulator 287–9
IPCs 25–6, 215, 241–62
Platform Security 648–9
requirements 608–9
security issues 622–3, 646–9,

682
sockets server 605–6, 615–32
transport concepts 605–9

community websites, Symbian OS
758–9

CompactL 230–1
Compare 138, 140
CompareC 139, 140
CompareF 110, 138, 140
compilation 27–9, 129–30, 216,

383–7
Complete 252
CompleteSelf 191–200
complexity issues, drawing

509–14
component definition file 11–14

see also BLD files
ComponentControl 46,

356–7, 405–6, 428–31,
436–8, 444, 508–9, 513–14,
518–21

compound controls 426–9,
454–5, 457–80, 483–6,
507–9, 562, 564–6

see also controls; dialogs
compressed data 389, 652–3,

682–99
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controls (continued)
redrawn windows 445–51,

492–8, 501–4, 511–14,
526–9, 568, 577–82

screen-sharing processes
502–14

screens 423–55, 459–60,
502–14

simple controls 424–9
SizeChanged 350, 404–5,

427–32
stock controls 475–7
Tuner API 709–10
types 424–9, 504–9, 516–18
user-generated events 423–4
views 324–7, 350–1, 356–7,

359–60, 400–6, 412–14,
423–9, 483–6, 499–502,
567

window server 424, 432–3,
439–42, 445–51, 496–8,
503–14, 557–82

window-owning controls 424,
457, 504–9, 514–15,
516–18

windows 424, 432–3,
439–42, 445–51, 483–6,
496–8, 503–14, 515–21,
557–82

convenience functions 52
conversions

bitmaps 372–3, 374–7,
682–99

descriptors 122–8
ICL 682–99
wide/narrow descriptors

124–8
Convert 687, 689–94
Converter Architecture (CONARC)

602–3
coordinates 487–92, 503–4, 514
Copy 124–8, 139, 143, 738
copy constructors 51, 67
copy operations, SQL 737–8
CopyC 143
CopyCP 143
CopyF 143
CopyLC 138, 143
copyTextL 134–5

CopyUC 138, 143
CountComponentControls

356–7, 404–6, 427–9,
436–8, 508–9, 513–14,
518–21

cp1252 369
CParser 586
CPermanentFileStore

224–6, 228–34
CPersistentStore 225–6,

231–4
CPicture 546
CPP files 136, 318–19, 372–3,

384
CPrinterDevice 535, 551–2
CPrintPreviewImage 58, 551
CPrintSetup 551
CPUs 17–18, 19–22, 189, 200,

283–4, 306–8
see also ARM; x86. . .

CQBTUISelectDialog 629–30
CQikApplication 314–30
CQikAppUi 314–30, 393,

395–6, 406–8
CQikColorSelector 555
CQikCommand 363–4,

407–8
CQikDocument 237, 314–30
CQikMultiPageViewBase

355–66
CQikNumericEditor 477
CQikSimpleDialog 458–80

see also dialogs
CQikSlider 477
CQikSoundSelector 477
CQikTabScreen 477
CQikTabScreenPage 477
CQikTTimeEditor 477
CQikVertOptionButtonList

477
CQikViewBase 314–30,

355–66, 393, 399–401
CQikViewDialog 458–80

see also dialogs
Create 67–8, 104–5, 110, 146,

211, 215, 698–9, 731–2,
749–51

CreateAppUiL 320–4, 334–5
CreateAttachment2L 643–6

CreateAttachmentL 640–6
CreateBackedUpWindowL

452–5, 517–18
CreateContext 535,

545
CreateCustomControl

474–5, 478
CreateDocument... 319–20,

333–4
CreateImplementationL

595–601
CreateL 46, 102, 104–7,

111–12, 123–4, 146,
228–34, 248–9, 634–5,
638–46

CreateLC 46, 228–37
CreateMax... 104–5, 146
CreateMessage2L 643–6
CreateNewItemsL 410–11,

413–14
CreatePrivatePath 208
CreateResourceReaderLC

516
CreateServiceRecordL

625–6
CreateSession 247–54
CreateSubSession 253–4
CreateTextAttachmentL

642–6
CreateTile 427–9
CreateWindowL 326–7,

404–5, 425–9, 431–2,
444–51, 507, 517–18

creation operations
databases 723–9, 730–6,

749–51
message queues 245–6,

257–8
CResolver 600
CRichText 639
CRs232Transport 607–49
cryptographic libraries 587
CScreenDevice 535
CSdpAgent 630–2
CSdpAttrValueDES 626–7
CSdpSearchPattern 630–2
CSecureStore 225–6
CSecurityBase 224
CSerialTransport 607–49
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emails 269, 278, 583–4, 605,
632–49

concepts 638–9
MTMs 638–9
SMS 639

embedded stores 231–4
see also stores

EMMFStatePlaying 677–8
EMMFStateRecording 677–8
EMove 439–42
EMsvEntries... 635–7
emulator

see also epoc...
application launcher 2
communications 287–9
concepts 1–15, 267–9, 277,

283–309, 376, 379,
523–4, 610–12, 637

configuration 285–6, 294–5,
306

debugging 14–15, 283–4,
289–309, 523–4

developers 2, 267–9, 277
directories 285–6
drives 284–6, 295
ECDRV 611
eshell 300–1
GUI style 2–7
heap-management macros

303–5
HookLogger 305–6
keys 286–7, 292–4, 523–4
launching 2
logs 294, 296–9
memory tests 302–6
menus 3–6
on-target debugging contrasts

306–8
Platform Security 294, 297–8
registration files 379
restrictions 283–4
S60 2, 4–5, 14, 15, 283–301,

637
screen layouts 3–5, 376
settings 294–5
start-up 284–6
testing certificates 295–6
time factors 284, 308
UIQ 2–6, 13–14, 283–304

usage 1–2, 267–9, 277,
283–309

EnableBackup 453–5
EnableRedrawStore 529
encoding 584, 651, 653, 676–7,

682–3, 685, 691–4
basics 692–4
classes 691–4
concepts 682–3, 685, 691–4
configuration 693–4
query facilities 692

END 374–5, 379
end-user document files

see also files
concepts 204–5

EndRedraw 501–2, 511–14,
527–8, 580–1

engine classes 333, 336–44,
363–4

ENoDrawNow 438
Enter key 6
Enterprise-grade data handling

264
entry points, application framework

318–19
ENUM 369, 371, 375–6, 478

see also resource files
ENumberOfControls 508–9
enumerations 45, 66–7, 369,

371, 375–6, 508–9
EOption... 684–5, 695
EOrientation... 700–6
epoc... 2, 285–6, 294, 307
EPOC16 (SIBO) 87, 241–2,

311–12
epoc32 10–14, 41, 270–1,

284–6, 295–6, 300, 370,
383–4

see also emulator
epocstacksize 65
epocwind.out 294, 296–9
EPriority... 172–4,

196–200
EQikCommandTypeScreen

415–17
ERequestPending 169–70,

176–81
ERequestWrite 250–4
ERgb... 554–5

Error 163–4
error handling

see also exception. . .; KErr...
active objects 159–67,

177–81, 182–90, 191–200
concepts 8–10, 34–6, 61–2,

70–5, 159–67, 177–81
flat-spin cycles 189
panics 7–11, 65, 72–5, 130,

134–7, 182–8, 252, 296,
298, 301–2, 307, 518–19

programming errors 72–3,
182–7

RunL 163–4, 171, 183
scope 70–3
trap harness 8–10, 34–6,

73–5, 77, 80, 85, 177–8,
189, 251–2

eshell 300–1
ESock

see also sockets server
concepts 28, 39, 288, 604

ESql... 746–7
estor.lib 38, 124
ESwitchOn 439–42
ETel server 29–30, 39, 603–4
Ethernet 289
ETrue 42–3
ETuner... 707–13
EUART 611
euser.dll 20–1, 28, 38, 167,

182, 305–6
see also user library

euser.lib 11
event handling

active objects 31–4, 153–201,
577–82

concepts 31–4, 153–67,
577–82

examples 33–4, 158–67
events 26–7, 30–4, 151–201,

557–82
see also active objects
concepts 151–201, 557–82,

722–3
databases 722–3
overview 152–3
phases 153–6
types 152–3, 557–8
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graphics context 347–9, 405–6,
444–55, 481–556

CGraphicsContext 446,
450–1, 482–4, 486–92,
495–8, 509–14, 531–56

classes 446, 450–1, 482–92
concepts 446, 450–1, 482–92,

509–21, 524–5, 531–56
coordinate system 487–92,

503–4, 514
default settings 484, 490
functions 490–2, 520–1
getting processes 483–4
regions 487–92, 496–8,

510–14
return values 490
setting-up processes 489–92

graphics for display
see also drawing
concepts 481–556

graphics for interaction see
interaction graphics

GraphicsShell 546
Grow 487, 536–7
GUIs see graphical user interfaces

Handle 675
HandleAcceptCompleteL

623–4, 627
HandleCommandL 162–3,

166–7, 237, 321–4, 335–44,
351, 354–5, 363–5, 407–8,
415, 418–19

HandleConnectComplete 632
HandleControlEventL

350–1, 362–4, 427–9,
442–4, 565–6

HandleControlStateChangeL
463, 474–5, 564–6

HandleEvent 154–5
HandleFibonacci-

CalculatorResetL
195–200

HandleFibonacciResultL
195–200

HandleInteractionRefused
463

HandleKeyL 74–5

HandlePointerBufferReadyL
574–5

HandlePointerEventL
347–9, 440–2, 557–8,
571–2, 575

see also interaction. . .

HandleReceiveCompleteL
627–8

HandleRedrawlEvent 446–7
HandleSessionEventL 635–7
HandleWsEvent 440–2,

567–8, 575
handwriting recognition 433, 574
hardware 17–18, 21–2, 26–7,

34, 276, 280, 609, 652–3,
701–2

see also CPUs; device. . .; I/O. . .;
memory

device plug-ins 652–3
power management 21–2,

26–7, 34, 276, 280, 609,
701–2

has-a class relationships 57, 59,
64, 67, 160, 494, 516–17

HasPrefixC 141
HBufC 43, 88–9, 99–102,

107–9, 111–12, 119–20,
123–4, 130, 132–5, 138,
145–6, 149, 219, 222–4,
388, 692–3, 706

see also heap-based descriptors
Alloc usage 132–3
concepts 88–9, 99–102,

107–9, 111–12, 119–20,
123–4, 130, 132–5, 138,
145–6, 149, 219, 222–4,
388, 692–3

correct usage 130, 132–5, 149
Des usage 132–4
manipulating-data methods

145–6
method parameters 111–12,

114, 119–20
other descriptors 101–2,

132–3
RBuf migration 107–8, 148
ReAlloc... usage 133–5

size changes 102
HEADER 374–5

header files 52–5, 136, 224,
313–14

APIs 52–5
literals 136
S60 313–14
streams 224
UIQ 313–14

heap
see also CBase
concepts 8–9, 21, 24–5,

34–6, 62–86, 95, 130,
145–7, 303–5

creation 24–5, 62–70
definition 62–3
exception handling 34–6,

70–5
heap-management macros

303–5
large stack descriptors 130

heap marking 8–9, 34–6, 74–5
see also exception handling

heap-based descriptors 43,
88–149

see also descriptors; HBufC
concepts 88–9, 99–108,

119–20, 138, 145–7
‘Hello World’ example 1–15,

90–9, 111–14, 121–37,
158–67, 190–4, 219, 297–8,
315–30, 482–6, 506–7,
531–56

device/size-independent
graphics 531–56

S60 315–30
UIQ 315–30

HelloS60.cpp 318–19
HelloS60.hrh 327
HelloS60.rls 327
HelloS60.rss 327, 329
hellotext 7–11
HelloUIQApplication.cpp

318–19
HelloUIQ.hrh 327
HelloUIQ.rls 327
help icons 562
high-resolution pointer events

573–4
history views 400–14, 416–20

see also views
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see also communications; MMS;
SMS; system services

concepts 605–9, 632–49
emails 638–9
files 203–4
receiving messages 635–7,

645–6
S60 v3 emulator 637
sending messages 245–6,

257–9, 584, 633–5,
639–44

transport concepts 605–6
tree 633
types 632–3

messaging-type modules (MTMs)
603–4, 633–46

metadata, definition 717
methods, descriptors 110–20,

135, 138–49
Metrowerks 286, 307
Metrowerks Target Resident Kernel

(MetroTRK) 307
MFibonacciResultHandler

195–200
MGraphicsDevice 531–56
MGraphicsDeviceMap 44,

531–56
MIclImageDisplayObserver

694–8
microkernel

see also kernel
concepts 19–20, 27, 30–1,

250, 257–8
roles 19
timers 27

Microsoft Windows 14, 305–6,
307–8, 367–8, 484, 548–9,
585

bitmaps 372–3, 548–9
Explorer 14
HookLogger 305–6
resource compiler 367–8

Mid 140, 141
middleware APIs 37–9
MidTPtr 144
MIF files 377
MiidoImageReady 696–8

MIME files 587–8, 598–9,
642–6, 679–80, 684–5,
689–92

mixins 44, 58, 60, 69–70,
195–200, 558, 654, 667,
671, 677

see also interface. . .; M (abstract
interface) classes

MkDir 207
MkDirAll 207
MMdaAudioOutputStream-

Callback 667–71
MMdaAudioPlayerCallback

657–66
MMdaAudioToneObserver

671–2
MMdaObjectStateChange-

Observer 661–6
MMF (Multimedia Framework)

584, 602, 651–713
basic structure 651–2
concepts 651–713

mmfcontrollerframe-
work.lib 662–6

MMMFAudioController-
CustomCommand-
Implementor 680–2

MMMFAudioPlayController-
CustomCommand-
Implementor 680–2

MMMFAudioPlayDevice-
CustomCommand-
Implementor 680–2

MMMFAudioRecord-
Controller-
CustomCommand-
Implementor 680–2

MMMFResourceNotification-
CustomCommand-
Implementor 680–2

MMMFVideoController-
CustomCommand-
Implementor 680–2

MMMFVideoPlayController-
CustomCommand-
Implementor 680–2

MMMFVideoRecord-
Controller-

CustomCommand-
Implementor 680–2

MMMRdsDataObserver 712
MMMRdsFrameReceiver 712
MMMSignalStrengthObserver

708
MMMTunerAudioPlayer-

Observer 710–11
MMMTunerAudioRecorder-

Observer 711–12
MMMTunerChangeObserver

708
MMMTunerObserver 706–13
MMMTunerStereoObserver

708
MMP files

see also project definition files
concepts 11–12, 14–15, 65,

124, 254, 266–7, 304–5,
307, 317–18, 374–7,
381–2, 591–2, 598–9,
730–1

MMS (Multimedia Messaging
Service) 583–4, 605–9,
632–49

concepts 639–46
receiving 645–6
sending 639–44

MmsUtils 640–6
MMsvAttachmentManager

645–6
MMsvSessionObserver 635–7
MMU (memory management unit)

19–20, 23–4, 29
MNG files 584, 694, 697–8
mobile phones

see also smartphones
background 17–18, 26–7
constraints 26–7, 29, 71–2,

242, 302–3, 424, 452, 530
debugging 306–8

modal aspects, dialogs 457, 567
model 312–13, 320–1, 333,

334–5, 451, 493–5, 557
see also CEikDocument;

documents
MVC (Model–View–Controller)

312–13, 320–1, 451,
493–5, 557

modeless aspects, dialogs 457
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references 603
remote communications

607–9, 616–17
security issues 649, 682
Symbian OS 603–4, 607–9,

651–6, 678–82
POINTER 735–6
pointer descriptors 88–149, 485

see also descriptors; TPtr...
concepts 88–9, 96–9, 131–4,

148–49
PointerEvent 576
pointers 35–6, 50–1, 64–7, 75,

95–149, 347–9, 361–2,
406–8, 414, 423–4, 432–42,
459–60, 557–82

cleanup stack 35–6
controls 423–4, 432, 439–42,

459–60, 557–82
event-processing sequence

440–4, 574–6
grab/capture contrasts 440–2,

573
high-resolution events 573–4
pick correlation 572–3
references 50–1, 67
sequence paradigms 572
views 406–8, 414

points, drawing basics 485–92
polylines 489–92
polymorphic-interface DLLs

see also dynamically linked
libraries

concepts 28–9, 588–93
polymorphism principles 28–9,

588–93
Pop 133–5, 160–1, 217–18,

322–4, 341–2, 357–8,
406–8, 681

pop-up windows 457–8, 505–6,
567

see also dialogs
POP3 637–9

see also emails
PopAndDestroy 7–11, 35–6,

67, 76–83, 84–5, 90, 102–3,
108, 113, 133–5, 209, 211,
213–14, 218, 227–34,
236–9, 404, 639

portable views 395
see also views

PositionChanged 432,
519–20

PostLayoutDynInitL 474–8
power management

see also batteries
concepts 21–2, 26–7, 34, 276,

280, 609, 701–2, 707–8
device drivers 26–7
Tuner API 707–8

PowerMgmt capabilities 276, 280
PowerOn 701–7
PowerOnComplete 702–6
pre-emption concepts 18–19,

21–4, 30–4, 156–8, 173–4,
523

Prealocate 256
predictive text input 569
PreLayoutDynInitL 474–8
Prepare 673–5, 744, 748
PrepareForFocusGainL 438,

443–4, 571
PrepareForFocusLossL 438,

443–4, 463–4, 564, 571
PrepareForFocus-

TransitionL 475
PrepareImageCaptureL

704–6
primary databases 739
PrimeL 681–2
Print 296
PrintBandL 544–5, 551
Printf 7–11, 90, 121–2
printing 530–1, 535, 543–56,

616, 624–5
priorities, active objects 170–5,

194–200, 577–8
private 48–9, 54, 267–8,

288–9
PrivatePath 208
privileged mode

see also kernel-side. . .

concepts 19–24
processes 20–4, 241–62, 308

concepts 22–4, 308
definition 23
IPCs 241–62

kernel-side/user-side mode
20–3, 25–6, 242–62

servers 25
SID (Secure ID) 267–8, 271
thread contrasts 23–4

ProcessPointerBuffer-
ReadyL 575–6

ProcessPointerEventL
440–4, 575

programming errors 72–3, 182–7
programs 1–15, 18, 20–1, 23–4,

27–9, 46, 72–3, 182–7,
283–309, 529–56, 561–2

see also applications;
executables; processes

concepts 7–11, 27–9, 72–3,
182, 283–309, 561–2

data section 27–9
debugging 11, 14–15, 46,

72–3, 283–309
device/size-independent

graphics 529–56
forms 27–8
read-only data section 27–9
shared libraries 27–9, 37–9
SID (Secure ID) 267–8, 271
text section 27–9

progressive decoding, images
688–91

project definition files 11, 14–15,
266–7, 307, 317–18

see also MMP files
properties, publish–subscribe

mechanism 26, 241, 243–5,
254–7, 260–1

protected 49–50, 54, 69–70
Protocol/Service Multiplexers

(PSMs) 621, 624–5
prototypes, functions 49–51
ProtServ platform security

capabilities 250
PRT 616, 620
ps 300–1
Psion 30
PSMs (Protocol/Service

Multiplexers) 621, 624–5
Ptr 128, 139, 142
PtrZ 144
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security issues (continued)
capabilities 29–30, 250,

264–8, 274–80, 295–8,
648–9, 656–7, 682

communications 622–3,
646–9, 682

concepts 29–30, 217–18,
250, 257, 263–80, 622–3,
646–9, 682, 749–51

data caging 29, 264, 267–8,
730

data validation 646–8
Developer Certificates 275–7
emulator 294, 297–8
files 29, 217–18, 264
one-shot grants 266
plug-ins 649, 682
publish–subscribe mechanism

257
releases 263–4
SID (Secure ID) 267–8, 271
signed applications 263,

264–7, 269–78, 295–6
support issues 266–8
threat types 264–6, 272–3,

646–9
unsigned applications 265–6,

273–6, 279–80
workings 264–6

Seek 212
SEikControlInfo 478–80
selections, SQL 718, 740–9
self-signed applications 275
semaphores 31–4, 168–71,

182–90, 241
semicolons 47
Send... 250–4, 259, 644–6
Send As server 584, 633–46
SendAs 584, 633–46
SendEventToClient 678
SendMessage 589–90
SendReceive 185–7, 250–4
SentPayload 608–9
serial communications 18, 583,

603, 605, 607–15, 617,
620–32

see also communications
advantages 609–10
Bluetooth 615, 620, 621

classes 607
concepts 605, 607–15
data exchange 613–15
infrared 611, 614–15
limitations 610
opening 610–12
RFCOMM 617, 620–32

SerialUtils 613–14
servers

see also file. . .; sockets. . .;
view. . .; window. . .

client–server architecture
25–6, 33, 179–81, 183–6,
207–9, 214–16, 241–3,
247–54, 259–60, 261–2,
424, 504–14, 729–31

concepts 19–20, 25–6, 28, 29,
30–4, 37–9, 207–9, 583,
605–6

IPCs 241–62
late request cancellations

179–81
processes 25
Symbian SQL 729–53
transports 605–6

Service Discovery Protocol (SDP)
624, 627–9

service providers 152–3
ServiceL 33, 250–4
SessionPath 208
sessions

client–server architecture 26,
180–1, 207–9, 211,
214–16, 241–3, 247–54,
259–60, 261–2, 424,
729–31

file server 207–9, 211
Set... 46, 98–9, 108, 139,

145, 148, 206, 207, 227,
346–51, 357–8, 363, 404,
431, 487–92, 500–2, 511,
517–20, 526, 668–71

SetActive 160, 162–98, 613,
618–19, 698–9

SetAtt 207
SetAudioEnabledL 675
SetAudioPropertiesL

668–71
SetAudioTypeL 675

SetAutoFlush 492
SetAvailable 363
SetBackgroundColor 580–1
SetBlank 425–6, 444–51,

520–1
SetBodyTextL 638–9, 641–2
SetBrushColor 448–51,

489–92, 500–2, 540–2
SetBrushOrigin 489–92
SetBrushPattern 489–92
SetBrushStyle 346, 448–51,

489–92, 500–2, 536–7,
540–2

SetBusy 237
SetClippingRect 490, 497,

511, 536–7
SetComponentToInherit-

Visibility 454–5
SetConfig 612–13
SetContainerWindowL

404–5, 507, 517–18
SetCornerAndSize 431,

519–20
SetDataTypeL 667–71
SetDbPolicy 750–1
SetDefault 14
SetDefaultViewL 396–7, 407
SetDestinationBitRateL

665–6
SetDimmed 455, 563
SetDriveName 207–8
SetExtent 431, 519–20,

580–1
SetExtentToWholeScreen

431
SetFaded 455
SetFadingParameters 455
SetFocus 428, 436, 438, 444,

463–4, 571
SetFocusByIdL 357–60,

364–6
SetFocusing 360, 438, 571
SetFullRedraw 535–7
SetGraphicsDeviceMap

542–3
SetHeight 487
SetHello 159–67
SetImageSource 694–9
SetIsProportional 550
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SetJustInTime 295
SetL 625–6
SetLastBuffer 677–8
SetLength 139, 145
SetLineDimmedNow 476
SetLogged 297
SetMatchToMimeTypeL 663–6
SetMax 145
SetMediaIdsL 674–5
SetMessageRootL 644–6
SetModified 207
SetNonFocusing 571
SetObserver 442–4, 565
SetOpt 620
SetOrigin 489–92
SetPageDimmedNow 472
SetPenColor 346, 450–1,

489–92, 497, 536–7, 540–2
SetPenSize 450–1, 489–92
SetPenStyle 448–51,

489–92, 500–2, 540–2
SetPlayWindow 659
SetPointerCapture 440–2,

573
SetPort 619–20
SetPosition 431–2, 519–20,

658–66
SetPriority 174–5
SetQualityAlgorithm 699
SetRect 326–7, 404–5,

425–31, 444–51, 507,
519–20

SetSecurity 622–3
SetSessionPath 208
SetSize 431, 479, 519–20,

580–1
SetSizeInTwips 548
SetSizeWithout-

Notification 431–2,
519–20

SetStateL 363–4
SetStrikethroughStyle

489–92
SetSubjectL 634–5, 642–6
setter functions 46, 98–9, 108
SetTextL 363, 413–14, 507,

535–6
SetTransparency... 526

SetTwipToPixelMapping
542–3

SetUnderlineStyle 489–92
SetUpL 695–6
SetVideoTypeL 675
SetVolumeLabel 207–8
SetWidth 487
SetZoomAndDevice-

DependentFontL 542–3
SetZoomFactor 542–3
SetZoomInL 543
SetZoomOutL 543
shared access, files 211–16
shared chunks

see also interprocess
communications

concepts 26, 29, 706
shared libraries

see also dynamically linked. . .

concepts 27–9, 37–9
SharedProtected 213–14
Shift key 292, 376, 427, 440,

524, 567
shortcut keys 6, 523–4, 568–9
ShouldUseReceivedMtmUid

636–7
ShowTurn 350–1, 427–9
Shrink 346, 482–7, 541
ShrinkToAspectRatio 686,

696–7
SIBO (EPOC16) 87, 241–2
SID (Secure ID) 267–8, 271
signed applications 263, 264–7,

269–78, 295–6
see also Symbian Signed

signsis 269–72, 277
simple controls 424–9

see also controls
single-page dialogs 459–62,

464–6
see also dialogs

sinks, controller plug-ins 681–2
SIS files 263, 269–74, 277–9,

295–6, 382
see also installation

Size 46, 110, 126–8, 137, 139,
142

size-independent graphics
529–56

SizeChanged 350, 404–5,
427–32, 519–20

SizeInPixels 547–9
SizeInTwips 547–9
sizes 46, 110, 126–8, 137, 139,

142, 350, 404–5, 427–32,
487–92, 519–20, 529–56

Skype 588
smartphones

see also mobile phones
background 17–18, 26–7
constraints 26–7, 29, 71–2,

242, 302–3, 424, 452, 530
debugging 306–8

SMIL files 640–6
SMS (Short Messaging Service)

26, 265, 605–9, 632–49, 738
concepts 639, 738
emails 639

SMTP 634, 638–9
see also emails

sockets server
see also Bluetooth; ESock;

infrared; servers; TCP/IP
communications 605–6,

615–32
concepts 28, 37–9, 584, 586,

604, 605–6, 615–32
processing sequence 616–17
roles 605–6, 615–32
transport concepts 605–6

softkeys 352–3, 361–2, 469–72
software development kits (SDKs)

2, 7, 13–14, 43, 57, 99, 122,
124, 208, 231, 266, 283,
287–8, 295, 297, 300–4,
370, 377, 455, 546, 579, 755

Sony Ericsson
Developer World 757
P990 3–4, 450, 659, 706, 757

sounds 576, 584, 651–713
see also audio; multimedia. . .

SOURCE 11–12, 317–18, 374–5,
598–9

source code 7–11, 14, 28–9, 36,
43–9, 72–3, 283–309,
316–30, 715–53

see also naming conventions;
programs
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application architecture 234–7
class hierarchy 224–6
concepts 38–9, 223–40,

334–44
creation 226–34
embedded stores 231–4
files 224–34
INI files 237–9
persistence concepts 224–40,

334–44, 364–6
physical structures 226
read operations 229–34
root streams 225–30
stream dictionaries 225–6,

228–39
uses 223–6

stray signal panics, active objects
182–7

streamed decoding see progressive
decoding

streaming APIs 654–6, 666–71
streams

see also stores
base classes 44, 217–18
concepts 38–9, 44, 216–40,

335–6, 748–9
dictionaries 224, 225–6,

228–39
external representation

216–17
externalization 216–17,

218–24, 226, 235–7,
335–44

header files 224
internalization 216–17,

218–24, 236, 335–44
noughts-and-crosses application

220–1, 331–66
reading/writing functions

221–4
types 216, 223–4

stringLen 125–6
StringPool 586
strings 87–149

descriptor conversions 124–8
localizable strings 327,

379–82
RLS files (resource localizable

strings) 327, 379–82, 385

substring methods 140
Stroustrup, Bjarne 35
STRUCT

see also resource files
concepts 369–70, 386–9,

470–8
structs 43, 369–71, 386–7,

470–8
Subscribe 256–7
substring methods, descriptors

140
Sum Microsystems 757
supervisor concepts 20–4
support forums, Symbian OS

756–7
SVC

see also kernel-side mode
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SVG-T (Scalable Vector
Graphics-Tiny) 377

Swap 145, 147
SWI instruction 21
switch statements 92, 192–4,

198, 237, 251, 323–4,
354–5, 364, 407, 410,
413–14, 419–20, 435–8,
443–4, 480, 509

SwitchFocus 350, 427–9,
443–4

SwitchTurn 341–2, 363–4
Symbian Audio Controller 653
Symbian Libs Adapter 729–30
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525–7, 549–50, 558,
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43–9, 369–71
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constraints 18, 26–9, 71–2,
242, 302–3, 424, 452, 530

data types 41–3, 368–9
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drives 205–8, 267–8, 284–6,
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EPOC16 (SIBO) 87, 241–2,
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framework basics 30–6, 51–2,
570

historical background 18, 30,
34–5, 87–8, 241–2,
311–12, 558

idioms 17–18, 30–40
installation 263–4, 268–74,
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Temp 110, 211, 215
templates

concepts 55–6, 94
numbers 56
thin-template patterns 55–6

TEntry 130, 209–10
see also directories

TEntryArray 210
tests

see also Symbian Signed
applications 273–5, 277–8
emulator certificates 295–6
memory 302–6

TEventCode 427–9
TEventModifier 433–8
TEventType 711
TEXT 368
text

cursors 571
drawing 482–6, 492
editors 559–62
section 27–9

text console class 8, 121–2
see also CConsoleBase

text files 211–13, 592–3, 645–6
see also files

text messages 26, 265, 605–6
see also SMS

TFileName 44, 130, 206–7
TFixedArray 400–1, 404,

647–8
TFontSpec 534–56
TFontStyle 539, 545–56
TFormat 704–6
TFrameDataBlock 693–4
TFrameInfo 686–8
TFrequency 708–13
TFullName 44, 130
thin-template patterns 55–6
third-party applications 17–18,

584–91, 593–604, 682, 755
thread-local storage (TLS) 515–16
threads 19, 21–4, 30–4, 62–5,

151–201, 241–62, 307–8,
515–16, 651–6, 682–99

see also active objects
concepts 21–4, 30–1, 62–5,

151–201, 307–8, 515–16,
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context switches 23–4
definition 23
ICL 682–99
IPCs 241–62
kernel concepts 21–4
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