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DebugEvent

Remote API RAPI

2.3 Embedded Visual C++

2.3.1 Embedded Visual C++

Embedded Visual C++ 4.0 ECV 4.0
Embedded Visual Tools
Windows CE

2 Windows Mobile

H/PC
PC

Emulation

DebugActiveProcess

Windows CE
Windows CE
EVC 4.0
EVC 4.0

13
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FUINAAFE
J
J
J
9
2 ClassView
@ DLL
Visual C++ 6.0 EVC 4.0
2-1
2-1 Visual C++ 6.0 EVC 4.0
Visual C++ 6.0 EVC 4.0
API Win32 API Win32 API
C C
x86 X86 C/C++
ARM CLARM C/C++
C/C++ MIPS  MIPSFP CLMIPS C/C++
PowerPC CLPPC C/C++
SuperH SHCL C/C++
Visual C++ 6.0 EVC 4.0
Windows
Windows CE
Windows CE
Windows CE
Microsoft .
MFC . Windows CE MFC MFC
Foundation Classes MFC
Active
. ATL
Template Library ATL
Standard
. STL
Template Library STL
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2.3.2

1 EVC

New
[exe]””

I 2

Windows Mobile

2-2

T ARapiET 1 1 pp | BPFIREs The £lans Bemsulers fmr The Spphissties
¥

i lade “wldade, e
Eincluds “chapierd 1.8%

Einrlide “Malofre, "

Wi e “ERapLer]_heE N
Einciude “rhaptert 18ieu s~

Eitded _prms

T ]

Bunded THEE_VILE

snarie oner DMI_PRUEL] ¢ _00E_3
i

L e R PR T
#F Enaptery 1Bgs

BEREN LIRS FCRaptET_ g, TUisapg)

AL WE i ]

R D R Ly ar—
7 WETL, = Cor EAnsinary WiT) i vl Fremes nupping miurm S,
(B WD DBIT shal ges s Dm ASess Kleeks sl gesswatid cesed

# Wssderd Vil oot deasmsat pomicn

B, iy B FILE_HOW, Coimigg e | hees

T N T T

1]

st T |1
Y o

|| GSASOABO MG || 1@__—!]5—1_“1%_-&;_1 'i)ﬁl.r!l-iit -

EVC

Project name
2-3

2-2 EVC

Project

EVC 2-3

EVC

File

““WCE Pocket PC 2003 MFC AppWizard
““hello”” Location

“OK,,

15
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Vopie EXNEGEER

[
Filen  Projects | Warkspnees |

WCL Packef PC 2001 Application Project gpame:

WCE Pocket PC F003 MFC AppWizaed [exe] [w
WCE Application

WCE ATL COM Appiizard

S| WCE Dynamic-Link Libaary Locules
WCE MFC Actie CantrPéiand |Cthelia |
WEE MFEC AggWizand fail]
WICE MFC AppWirard jrxr] -
WECE Smariphone 2003 Applicasien c“‘“‘ SRS
WIWEE Static Librany £ A in e workspace
IF Dependency of:
| B
CEUs:

<hlin 37 [WCE AFIMNA
“Nin3E WCE emulator]

2-3
“<Create new workspace”
3
AppWizard AppWizard
2-4 AppWizard
3 2-2

““what language would you like your resources in?””



I 2 Windows Mobile

B Durumpmifiirs' stehlipofoeg siymedT

Mmm-ﬂmhmm

I |
© Park Moeet 3 Fiss | cancal | s
2-4
2-2
Single Document with DOC List SDI CCeDoclList
Single Document SDI
Dialog Base
““Single document with DOC List””
Next AppWizard
AppWizard 2-5
I e TR T T T T R— 2]

I Windews Sncrs.
I Aatbvelf Canirals
= Ghutrd Mew

Coural hss type
0 fhasic Mrauis
 imiernet Explares [beBams

et [ Mems | Geish | cemel | e
2-5

17



indows

Mobite FH N AT E

2-3

Windows Sockets

Windows Sockets

ActiveX Controls

ActiveX Controls

Shared New

New
Basic MenuBar
Internet Explorer ReBars IE
Next AppWizard
AppWizard 2-6
WLE Pocket LS00GS MEC AppWicerd (exc) - Step 3ol 4 =)

‘Wisuld you like o genersie aource file eommenta)

 ifew. please]
 No, thank you

How would you like 1o wse the MFC brary?

% As a shared DLL
s a ghatically linked lbrary

< Pack Hea [ Concel | Help

2-6

2

MFC DLL MFC
MFC DLL
Next AppWizard
AppWizard 2-7
2.3.3
CMainFrame BaseClass CFormView CListView
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Windows Mobile

WIE Packel PL P03 MFC AppWisrd (exe]) - Step d ol 4

\

AppWizard cresies the following classes for

Chaint rame

CHellalas

CHello¥iew
Claas name: Header file:
[CHetlntpp [hemarpp
Dase class: bmiplemeeniation file:

[Connipe [hemohpp-cos

11

< Back | Hesxt »

| | s Concel | Hetp

2-7 AppWizard

CTreeView
Finish AppWizard
3 hello < 2 \hello>~
2.3.3
1
AppWizard 4 CHelloApp
CHelloDoc CHelloView  CMainFrame
HelloApp CWinApp 2-8 CWinApp MFC
CHelloDoc  CDocument
2-9  CDocument MFC
CObiject |
-IEEdeargel | CObject |
CwinThread | —ICCdearget |
I‘{Winﬁpp | CDocument |

2-8 CWinApp MFC

2-9 CDocument MFC

19
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CHelloView  CView
MFC
CMainFrame
CFrameWnd 2-11 CMainFrame MFC

CObject |

2-10

CView

-|l:l:dealget | CObject

chm | Hownd

CView | I—{CFrameWnd

2-10 CView MFC 2-11 CMainFrame MFC

2

AppWizard AppWizard
1 hello.h

CHelloApp
2 hello.cpp
CHelloApp
3 hello.rc
RES

4 Res\ hello.ico
hello.rc
5 Res\ hello.rc2

6 hello.clw
ClassWizard
7 MainFrm.h  MainFrm.cpp
CmainFrame
8 Res\Toolbar.bmp

9 helloDoc.h helloDoc.cpp
HelloDoc

20
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10 helloView.h helloView.cpp
HelloView
11 StdAfx.h StdAfx.cpp

hello.pch
StdAfx.obj

2.3.4 Hello Windows CE

AppWizard

CPU 2-12 WCE configuration POCKET PC 2003 Emulation
Win 32 WCE x86 Release

Wi conligueation E
[hetin ~|[POCKET PC 200~ | Wini? [WEE emulator] Debug  +||[POCKET PE 2003 Cmuolator BT R )

2-12

WORKSPACE HelloView OnDraw
OnDraw OnDraw

void HelloView: :OnDraw CDC* pDC
{
HelloDoc* pDoc = GetDocument
ASSERT_VALID pDoc
// Hello Winodw Mobile
CString str;
str=L"Hello Windows Mobilel!l";
CRect rect 10,100,200,200 ;
pDC->DrawText str,rect,DT_CENTER|DT_NOCLIP

Build Compile
Output

2.3.5

EVC Windows CE

2-4
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2-4 EVC
Platform Manager Windows CE
Remote File Viewer Windows CE

Remote Heap Walker

. Windows CE

Remote Process Viewer
Remote Registry Editor
Remote Spy
Remote Zoom

1 Platform Manager

Platform Manager Windows CE

Platform Manger 2

Microsoft® Platform Builder™
Microsoft® Platform Builder™

Microsoft eMbedded Visual Tools™ SDK

SDK USB
Platform Manger

J

2 Remote File Viewer

Remote File Viewer Windows Explorer Windows CE

22
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3 Remote Heap Walker

Remote Heap Walker
Remote Heap Walker

4 Remote Process Viewer

Remote Process Viewer
Remote Process Viewer Remote
Process Viewer
2-5 Remote Process Viewer

2-5 Remote Process Viewer

Process

Thread ID

Module

5 Remote Registry Editor

Remote Registry Editor Windows CE
Windows CE Remote Registry Editor
2-6

2-6

HKEY_LOCAL_MACHINE
HKEY_CLASSES_ROOT
HKEY_CURRENT_USER

6 Remote Spy
Remote Spy Remote Spy
Remote Spy
Remote Spy

23
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7 Remote Zoomin

Remote Zoomin
Remote Zoomin BMP Remote
Zoomin

2.4 _NET Compact Framework

2.4.1 _NET Compact Framework

.NET Compact Framework

Pocket PC  Pocket PC 2003 Pocket PC Phone Windows CE.NET 4.1
Visual Studio .NET 2003 .NET Compact Framework
Visual C#NET Visual Basic.NET
.NET Compact Framework .NET Compact Framework

.NET Compact Framework

Embedded Visual C++

.NET Compact Framework
.NET Compact Framework

1
.NET Compact Framework
JT
Visual Basic .NET  C# .NET
DLL Windows CE API .NET Compact
Framework Windows CE API

24
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2 .NET Compact Framework

.NET Compact Framework

1

.NET Compact Framework
XML /
.NET Compact Framework

.NET Compact Framework System.Windows.Forms  System.Drawing

Studio.NET

Windows CE Visual
Form Designer

.NET Compact Framework Windows .NET Framework

2-7 .NET Compact Framework

.NET Compact Framework

Button

CheckBox

ComboBox

ContextMenu

DataGrid

DomainUpDown

HScrollBar

ImageL.ist

InputPanel

SIP

Label

ListBox

ListView

MainMenu

NumericUpDown

OpenFileDialog

Panel

PictureBox

ProgressBar

25
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RadioButton

SaveFileDialog

StatusBar

TabControl
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TextBox
Timer
ToolBar
TrackBar
TreeView
VScrollBar

.NET Compact Framework “e 7z .NET Framework

NET
Compact Framework

.NET Compact Framework

2 XML
.NET Compact Framework
XML System.Data

System.Xml .NET Compact Framework XML NET
Framework XML

3 Web Services
.NET Framework Web Services .NET Compact Framework  System.Web
.NET Framework
Web Services .NET Compact Framework Web Services

Web Service .NET Compact Framework
XML Web Service Visual Studio .NET IDE
4 GDI

.NET Compact Framework System.Drawing GDI

5
.NET Compact Framework .NET

System.Threading System.Net
System.10
6 IrDA

Windows CE Pocket PC  Pocket PC 2003 IR

27



indows

wile  EETEERA

.NET Compact Framework

IR System.Net.IrDA IR Pocket PC
IR
7
.NET Compact Framework
API Pocket PC
8
.NET Compact Framework
DLL .NET Compact Framework
System.SR

.NET Compact Framework SQL Server CE

DLL 1 MB
System.Data.SqlServerCe DLL
2.4.2 _NET Compact Framework
.NET Framework .NET Compact Framework
NET
Compact Framework
1
.NET Framework .NET
Compact Framework
.NET Compact Framework
.NET Compact Framework
.NET Compact Framework
2
.NET Framework .NET Compact Framework
CrystalReportViewer

28
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PageSetupDialog PrintDialog PrintDocument PrintPreviewControl PrintPreviewDialog
Windows CE API

3 XML
.NET Compact Framework XML XML
System.Xml.XPath DOM
.NET Compact Framework XML
XSLT XSLT XML
XML .NET Compact Framework
XMLWeb Service
4
.NET Compact Framework SQL Server CE
.NET Compact Framework SQL Server
Pocket Access .NET Compact Framework
5

.NET Compact Framework
BinaryFormatter ~ SoapFormatter

6 Windows

.NET Framework Microsoft.Win32.Registry

Windows .NET Compact Framework Win32
Windows CE Windows API Windows CE
7 COM
COM .NET Compact Framework
COM DLL eMbedded Visual C++
COM PInvoke DLL
COM
8

.NET Compact Framework
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API API
.NET Compact Framework

9 XML Web Service

.NET Compact Framework XML Web Service
Cookies
Web Web
.NET Compact Framework Web

10

.NET Compact Framework

11 GDI+

Windows CE GDI+ .NET Compact Framework

12

.NET Compact Framework 1.1

2.4.3 Visual Studio _NET 2003

Visual Studio .NET 2003 .NET Compact Framework
Visual Studio .NET
Visual Studio .NET
PC 2003 Windows CE .NET 4.1
Windows ADO.NET
Service
Pocket PC

Cookie
Cookie

System.Net.IrDA

GDI+

Pocket PC Pocket

Web

Windows CE .NET Compact Framework
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Visual Studio .NET Visual
Studio .NET Visual Studio .NET 2003

Visual Studio .NET

J Pocket PC ~ Windows CE
J Pocket PC Windows CE

J

J

) Visual Studio .NET IDE

.NET Compact

Framework

2

.NET Compact Framework C# .NET  Visual Basic .NET

Windows CE C Embedded Visual C++ .NET Compact
Framework

J# Visual Studio .NET .NET Compact Framework

.NET Compact Framework NET
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Framework

Compact Framework
Compact Framework

3

Visual Studio .NET

.NET Compact Framework
the .NET Compact Framework”

2-13

.NET Framework

F Y MBI R

.NET Framework
C# NET

.NET Compact Framework

.NET

Visual Basic .NET .NET

.NET Compact Framework DataTable
““.NET Compact Framework i

.NET Compact Framework

2IET  ¥Wisual Studie . HET |

Vigual Studie
¥isual Studio .RET

Visual Studic R—EMNTA ., BTERSENETEREUEE - BRERF. BT EMAkEE
SEFAREN  TATLER Visal Studie ETIESARELTFE T ATEMES, BEETERRY

ERFRTERRRT. FRTEHE.

fE Visual Studie X8
Visnal Stodio . HET
fae

|»

bli<t1
X Visual Studic FIGTIERAELREE  THAR NET Franevork MESER  FHEHISHAMN

MiE Vismal Studia A[IRGSH.

T FEIEHEIE. SRR SRR ERSURRIIERRTIER.
TEIES
FREMAE Duwanish Online 0 Fitch and Mather TPIRRIZFMEH EHER.
R Yisusl Studio HWET BE{THAE
HIREET. FE. »Hi Wi, FEFEEA visuad Studie ARNEARFENER.
Viznsl Basic 0 Visual O
FREMAX Visual Basic E‘J%’?@IJJEEEQ{‘E THEX visuad O MBESER UREIIOTER
V¥isual Basic A Visual C# FERARERF.
Visnal J#
B Visual J# FISE . Viswal T# 2—TTH, i#f Java BEEFRATERT I
Framework HETRIRARFIRS.
Visual CH
HEAX Viswd O+ FERETHEREER » CREIINUER Yiswd OH FRRAERF.
Teript

i T - . g e

==

2-13

4 .NET Compact Framework

Visual Studio .NET

Start Page
Framework

32
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2-14

“Creating Custom Controls with
.NET Compact Framework

.NET Compact
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HBRST | visual Studio ET |

b x
BH©) HHLYEE ) EHRELF @
XRAEE
B emwA
Contz olDems | 2005-3-30
e =
2-14  Visual Studio .NET Start Page
2-14 New Project New Project
2-15 .NET Compact
Framework Visual Basic Projects Visual Basic Visual C# Projects Visual
C# Smart Device Application
=
CTIETT ST an o !
& p— =
o ﬂ Viseal Ct¢ HAH [E' EI ﬁ
b InetallShield 105 Frojects
) st OrEm [ Tandews o Hiodoes IF
qj 1 R HE
I Visual Siudiec WE g ’
NERE
iﬁ&#ﬂ Lﬁ;ﬂ;b ﬁt‘.ﬂfr& .
LR [EaariNevicahpplicationt
oy QAR T =l MW_I
BN TR (51 [SaartDevicahppli cation] W R FEE R
HE D:\ppeiSanr thevi cakppli cationd e (Davi cabpplicationl SEEERME.
Py [(w= ] ®wm | #n |
2-15 New Project
5 Visual C# .NET
1 Visual Studio .NET 2003
Start Page New Project
3 New Project 2-15 Project Types

33



indows

wile  EETEERA

Visual C# Projects Visual C#

4 Visual C# Smart Device Application
5 Name
6 Location
7 OK
6 Smart Device Application Wizard
Smart Device Application Smart Device Application
Wizard 2-16
2-16
Pocket PC Windows CE Pocket PC Windows CE

Pocket PC  Windows CE

34



I 2 Windows Mobile

R

Smurilevicalpplicationl

g ol G
FHFOEE—THD . COFREELE LT,

EERHELERT 0

FUTEES T TREMLT AR TR
Wandoan CF P .

s Uphane

Packal IT 2000 Fhewee Ddibasn (Virlual
Fadis) Easdlater
Fackst FC I003F Fhoow Editian Bawlwtor
Packal IT ?’ Esulalar

Fackat FC Bl
EF ot NARET @) Fackar FC 70z BHIE @0

AR
il
Cwe || mm | wm |
2-16 Smart Device Application Wizard
7 Pocket PC

Pocket PC Pocket PC 2003 4 2-17

2-8

T R

Smurilevicalpplicationl

g ol G
FHFOEE—THD . COFREELE LT,

EERHELERT 0

FUTEES T TREMLT AR TR
Wandoan CF P .

s Uphane

Packal IT 2000 Fhewee Ddibasn (Virlual
Fadis) Easdlater
Fackst FC I003F Fhoow Editian Bawlwtor
Packal IT ?’ Esulalar

Fackat FC Bl
EF ot NARET @) Fackar FC 70z BHIE @0

EHEERWAF
Ea ]

Cwe] wa | #n |

2-17 Pocket PC

Windows
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Vopie EENEGERS

2-8 Pocket PC

i Windows Pocket PC

Windows .
Windows
SH3 MIPS ARM Pocket PC
ARM  XScale Pocket PC 2003
¥ Pocketpc consoledll  Platform Builder [
1

8 Windows CE

2-18 Windows CE 4 Windows
2-9

WEREGENETFMYT - Ssartlavicekpplicatisnl

PR i e
TMEAER—THE . LFSEWEEE HETNRRERE.

ERNHAFET (0

ESNCE®T TAEMLT &ETEREE
m‘)ﬂi.

Wamdews CF . BET har

Windows C2  NET (HIE XLL)

Fockat T 2000 Fhesa Edition (Virtead
Radio) Emalator

Fockat FC 2000 Mhesa Fdivion Baelator
ERARTLNARIT &) Forbot T D003 Ewulsior
Focksr FC Wil
Fortoen T o0z EHIE
R
B - |

2-18 Windows CE
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2-9 Windows CE
i Windows Windows CE .NET
Windows .
Windows
Pocket PC Windows CE
9
Visual Studio .NET .NET Compact Framework Project
Property Pages
Property Pages
] Solutions Explorer
Properties Properties Pages 2-19
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SmariBewisekpplieation] BEFEW
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= I B hetived/oom B R
& aard ERNEREWT
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2-19 Property Pages

Q Project Solutions Explorer

Project Properties

Property Pages

10

Windows
2-20
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dio NET Forml.es [it1|d P x

& nainMenul

2-20 Pocket PC
Pocket PC  Windows

Pocket PC Pocket PC
2.5 Windows Windows Mobile
2.5.1 Windows CE API
16 Windows Win32 Win32
16  Windows Windows CE
API

Windows CE API

Q Win32 Windows CE 16  Windows

MoveTo
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LineTo Windows CE PolyLine
") Windows CE Win32
Command Bar API
») Win32

Windows CE CreateWindow CreateWindowEx

Win32

») Windows CE Win32
. WM_* EM_* wParam  |Param

Windows CE WM_HIBERNATE
2.5.2 Windows CE

Windows CE
RAM
Windows CE
WINDOWS CE WM_HIBERNATE
WM_HIBERNATE
Win32

v WM_HIBERNATE
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2.5.3
Windows CE
CPU CPU
PeekMessage CPU
Windows CE
modem
2.5.4
PC GDI Graphics Device Interface Windows
CE Win32 GDI
2.5.5
Windows CE
GetSystemMetrics
H/PC LCD
LCD
2.5.6 Unicode
Windows CE Unicode ASCII
Unicode ASCII Unicode
J Tchar.h
) Win32 Istrlen C run-time

4
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) TCHAR LPTSTR ASCIl  Unicode
) TEXT T TEXT "Your Text"
d
") sizeof TCHAR ASCII
Unicode

2.5.7

Windows CE Windows

resize
resize
taskbar

WS_OVERLAPPEDWINDOW

H/PC  240>=480

2.5x=4 240><640 GetSystemMetrics
2.5.8 Windows CE
Windows CE modal modeless Windows
Windows CE
Windows
WindowsCE Open  Save As
Windows

42
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Windows Mobile

2.5.9
Windows
command bar
API Tool tips
2.5.10 Windows CE
Windows CE Windows 95
Critical Section
2.5.11
Windows CE
H/PC LCD
WM_LBUTTONDOWN
WM_RBUTTONDOWN
ALT
Windows CE H/PC
Windows CE

PC

Microsoft Windows NT
Semaphore

PC
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2.5.12 Windows CE
Windows CE 4 API:
2 Windows Sockets Winsock
») Telephone APl TAPI
. ) Remote Access Server RAS
J
4 API Win32 API
1 Winsock
Windows CE TCP/IP Winsock
IRDA Infrared Data Association Winsock
Winsock WSA

WSA

PPP Point-to-Point Protocol

““ppp_peer””

IP Proxy  Windows CE SLIP Serial Line
Internet Protocol

IPX NetBEUI  TCP/IP

2 TAPI
Windows CE TAPI 2.0 Windows CE TAPI
3 RAS
RAS RAS PC RAS
RAS Windows CE Win32
RAS modem
RAS Phone Book
4

Windows CE Win32
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2.5.13

Windows CE

Key

NULL

Registry

Windows

2

Windows Mobile

Windows CE
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3.1

3.1.1

Pocket PC

3-1

2 SIP

J SIP

Windows Mobile

(SIP)

SIP

SIP

~|Pocket word  &* Yx £ 3:20 @

S1P button

5P —

h23[1]2]3[4[s[6[7]8]9]0]-

Tab[awle[r[t]yfuf[i[o[p[i[]]
CAP[a s Idlflulhkllklll [ ]
shift[z [%[c[¥[b][n[m], ,'14—'
ctfaa] " [4] [4

Mew Edit ¥iew Tools *

3-1 SIP SIP

SHFullScreen

SIP

SIP
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SHSipPreference

SIP

SIP
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Windows Mobile

3.1.2 / SIP
1 SIP
SIP SHSipPreference
s & R SIP
ShowWindow SipwWndClass

SHSipPreference

J SIP

SHSipPreference(AfxGetMainWnd()->m_hWnd, SIP_UP);

SipShowIM(SIPF_ON);
J SIP

SHSipPreference (AfxGetMainWnd()->m_hWnd, SIP_DOWN);

SipShowIM(SIPF_OFF);

2
Pocket PC SIP
1 EN_SETFOCUS EN_KILLFOCUS
EN_SETFOCUS EN_KILLFOCUS
Wizard EN_SETFOCUS SIP EN_KILLFOCUS
2 SIPPREF
SIPPREF
SIPPREF
J Open As: Text .rc

FindWindow

Class
SIP

SIP
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J END
CONTROL ", -1,WC_SIPPREF,NOT WS_VISIBLE,-10,-10,5,5
J InitInstance

SHInitExtraControls();

3.1.3 SIP
Windows CE SIP
HKEY_CURRENT_USER\ControlPanel\Sip\DragStyle
DragStyle =0 SIP
DragStyle =1 SIP

RegOpenKeyEx RegCreateKeyEx RegSetValueEx RegCloseKey

3.1.4 SIP

SIPINFO fdwFlags  SIPF_DISABLECOMPLETION
SHSipinfo SIPINFO

SIPINFO info;

SHSipInfo(SPI_GETSIPINFO, 0, &info, 0);
info.fdwFlags |= SIPF_DISABLECOMPLETION;
SHSipInfo(SPI_SETSIPINFO, 0, &info, 0);

SIP

SHSipPreference(m_hWnd, SIP_FORCEDOWN) ;
SHSipPreference(m_hWnd, SIP_UP);
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Windows Mobile

3.1.5

EN_SETFOCUS EN_KILLFOCUS

void CCompletionTestDIg: :OnSetfocusPassword() 7/
{
SIPINFO info;
SHSipInfo(SPI_GETSIPINFO, 0, &info, 0);
m_dwSipFlasg = info.fdwFlags;
info.fdwFlags != SIPF_DISABLECOMPLETION;
SHSipInfo(SPI_SETSIPINFO, 0, &info, 0);
SHSipPreference(m_hWnd, SIP_FORCEDOWN) ;
SHSipPreference(m_hWnd, SIP_UP);

}
void CCompletionTestDIg: :OnKi Il IfocusPassword() 7/

{
SIPINFO info;
SHSipInfo(SP1_GETSIPINFO, 0, &info, 0);
info.fdwFlags = m_dwSipFlasg;
SHSipInfo(SPI_SETSIPINFO, 0, &info, 0);
SHSipPreference(m_hWnd, SIP_FORCEDOWN) ;
SHSipPreference(m_hWnd, SIP_UP);

New

b
3.1.6 SIP
SIP
1 SIP
€ @ s
SIP
SIP
Pocket PC
SIP
SIP /

SIP
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2 SIP
&L T 7
SIP
Ul 80 SIP
Ul
1 SIP
SIP SIp
2 Ul
80 SIP Ul
80 SIP
3 / SIP
SIP
SIP
P [
1 SIP
IP ComboBox
2 SIP
SIP
SIP
SIP
4
Pocket PC



SIP

SIP

3

Windows Mobile

80

< 3 \SIpP*”
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3.2
3.2.1
Pocket PC 2003
PromptForPasswd Pocket PC 2003 Pocket PC 2003
3-2 3-3

LI ]
% EBDIGELAE. WOSAHHOGE

r EaEse
3-2  Activesync 3-3 Pocket PC
1
2 Pocket PC

3.2.2 Pocket PC

DLL PromptForPasswd

LPTSTR PromptForPasswd(HWND hParent);

DLL .cpl Passwd Redirect
HKEY_LOCAL_MACHINE\ControlPanel\Password\Redirect

48



PromptForPasswd
PromptForPasswd

3.2.3 Pocket PC 2003

Pocket PC 2003
1
2 =&

Pocket PC

PromptForPasswd

PromptForPasswd

3.2.4

I 3 Windows Mobile

DLL Redirect
Pocket PC 2003
Pocket PC
30min 30min

HKEY_CURRENT_USER\Software\Micr-

osoft\Windows\CurrentVersion\Policies\Shel I\ActivePeriod

Pocket PC
Pocket PC 2003

Pocket PC 2003

0
PromptForPasswf
ActivePeriod 0

3.2.5 STPasswordManager
STPasswordManager coredll.dll
STPasswordManager

UpdateData(TRUE) ;

CSTPasswordManager pm;

pm.SetPasswordActive(m_strPassword, m_bPasswordActive);

2 SetPassword

coredll.dll
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2 SetPasswordActive

2 GetPasswordActive

BOOL SetPassword(LPWSTR IpszOldpassword, LPWSTR IspzNewPassword);
BOOL SetPasswordActive(BOOL bActive, LPWSTR IpszPassword);

BOOL GetPasswordActive();

LoadLibrary coredll.dll

GetProcAddress

// 1234 4321
typedef BOOL SetPasswordProc(LPWSTR IpszOldpassword, LPWSTR
SetPasswordProc *procSetPassword;

HMODULE hModulle = ::LoadLibrary(_T('coredll.dll'")); //
FARPROC pProc;
pProc = GetProcAddress(hModule, _T(''SetPassword)); //

procSetPassword = (SetPasswordProc*)pProc;

procSetPassword(_T("'1234"), T("4321™)); //

HKEY_CURRENT_USER\ControlPanel\Owner\PowrPass

STP
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IspzNewPassword) ;

coredll_dll

SetPassword

STPasswordManager
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d Marager 44 2:10

Password ——MMM
1234

| Set password |

| Read (only 0000...0009) |

Password active flag
Passward active
| Set active flag |

| Read active flag |

B |~

3-4 ST Password Manager
STPasswordManager

L1111 1777777777777777////////777777////////////////////////////777
// File name: STPasswordManager.h
//

#if 1defined (AFX_PASSWORDMANAGER H_ 932531AA_6D81_485C_A1C8_3B729EAL17F75_
_INCLUDED )

#define AFX_PASSWORDMANAGER H__ 932531AA_6D81_485C_A1C8_3B729EA17F75_ INCL-
UDED_

#if _MSC_VER > 1000

#pragma once
#endif // _MSC_VER > 1000

L1111 7777777777777777777///////7/77777////////////////////////////777
// coredll._dll

typedef BOOL SetPasswordProc(LPWSTR IpszOldpassword, LPWSTR IspzNewPassword) ;
typedef BOOL SetPasswordActiveProc(BOOL bActive, LPWSTR IpszPassword);
L1111 777 7777777777777/ //77777/////////////////////////////777

// CSTPasswordManager — Pocket PC

class CSTPasswordManager

{

public:
// coredll.dll
CSTPasswordManager();
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word) ;

// coredll._dll
virtual ~CSTPasswordManager();

//
// TRUE FALSE
BOOL CheckPassword(const CString &strPassword);

// strOldPassword
// TRUE FALSE
BOOL SetPassword(constCStringé&strOldPassword, constCString&strNewPass-

// "active flag".
// strCurrentPassword
// "active flag"” TRUE FALSE .

BOOL SetPasswordActive(const CString &strCurrentPassword, BOOL bActive);

// "active flag". StrOldPassword
// "active flag" TRUE FALSE
BOOL SetPasswordAndActive(const CString &strOldPassword, const CString

&strNewPassword, BOOL bActive);

// TRUE
BOOL GetPasswordActive();

protected:

}:

HMODULE m_hModule;
SetPasswordProc *m_procSetPassword;
SetPasswordActiveProc *m_procSetPasswordActive;

#endi f
// 'defined(AFX_PASSWORDMANAGER_H__932531AA 6D81 485C_A1C8 3B729EA17F75_
INCLUDED_)

STPasswordManager

L1111 77777777777777777777///////7/77777////////////////////////////777
// File name: STPasswordManager . cpp

//

#include "stdafx.h"
#include "STPasswordManager.h"
#include <atlbase.h>
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#ifdef _DEBUG

#undef THIS_FILE

static char THIS FILE[]=__ FILE_ ;
#define new DEBUG_NEW

#endif

#define ACTIVE_FOLDER _T('ControlPanel\\Owner')

#define ACTIVE_KEY _T("PowrPass'™)

L1111 77777777/7777/7777/777//77/7//7////7////////////////////////77//7/77
// Construction/Destruction

L1117 77777777777777777777777777/777/777//7/7//777///7/////7////7//7//777/777

CSTPasswordManager : : CSTPasswordManager ()

{
m_hModule = ::LoadLibrary( T("coredll_dlI'™));
ASSERT(m_hModule) ;
FARPROC pProc;
pProc = GetProcAddress(m_hModule, _T('SetPassword'));
m_procSetPassword = (SetPasswordProc*)pProc;
pProc = GetProcAddress(m_hModule, _T('SetPasswordActive'));
m_procSetPasswordActive = (SetPasswordActiveProc*)pProc;
}
CSTPasswordManager : : ~CSTPasswordManager ()
{
it (m_hModule) {
::FreeLibrary(m_hModule);
¥
}

BOOL CSTPasswordManager: :CheckPassword(const CString &strPassword)
{
LPTSTR IpPassword;
if ( (strPassword==_T("")) || (strPassword.IsEmpty()) ) {
IpPassword = NULL;
} else {
IpPassword = (LPTSTR)(LPCTSTR)strPassword;

}

BOOL bResult = m_procSetPassword(lpPassword, lIpPassword);
return bResult;
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}

BOOL CSTPasswordManager: :SetPassword(const CString &strOldPassword, const
CString &strNewPassword)

{
LPTSTR IpOldPassword;
it ( (strOoldPassword==_T("")) || (strOldPassword.IsEmpty()) ) {
IpOldPassword = NULL;
} else {
IpOldPassword = (LPTSTR) (LPCTSTR)strOldPassword;
¥
LPTSTR IpNewPassword;
ifT ( (strNewPassword==_T("")) || (strNewPassword.IsEmpty()) ) {
IpNewPassword = NULL;
} else {
IpNewPassword = (LPTSTR) (LPCTSTR)strNewPassword;
}
BOOL bResult = m_procSetPassword(IpOldPassword, IpNewPassword);
return bResult;
}

BOOL CSTPasswordManager : :SetPasswordAndActive(constCString&strOldPassword,
const CString &strNewPassword, BOOL bActive)

{
BOOL bResult = SetPassword(strOldPassword, strNewPassword);
if (bResult) {
bResult = SetPasswordActive(strNewPassword, bActive);
}
return bResult;
}

BOOL CSTPasswordManager : :SetPasswordActive(const CString &strCurrentPassword,
BOOL bActive)
{
LPTSTR IpCurrentPassword;
if ( (strCurrentPassword==_T("")) || (strCurrentPassword.Isempty()) ) {
IpCurrentPassword = NULL;
} else {
IpCurrentPassword = (LPTSTR) (LPCTSTR)strCurrentPassword;

}

BOOL bResult = m_procSetPasswordActive(bActive, IpCurrentPassword);
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if (1bResult) {
return FALSE;

}

CRegKey key;
it (key.Open(HKEY_CURRENT _USER, ACTIVE_FOLDER) != ERROR_SUCCESS){
iT (key.Create(HKEY_CURRENT_USER, ACTIVE_FOLDER) != ERROR_SUCCESS) {
return FALSE;
1
}

BYTE pData[1];
pData[0] = (BYTE)bActive;

iT (RegSetValueEx(key.m_hKey, ACTIVE_KEY, O, REG_BINARY, pData, 1) I=
ERROR_SUCCESS) {
return FALSE;

3

return TRUE;
b

BOOL CSTPasswordManager : :GetPasswordActive()
{
CRegKey key;
it (key.Open(HKEY_CURRENT USER, ACTIVE_FOLDER) != ERROR_SUCCESS) {
// FALSE
return FALSE;

}

DWORD dwCount = 0;
iT (::RegQueryValueEx(key.m_hKey, ACTIVE_KEY, NULL, NULL, NULL, &dwCount) !=
ERROR_SUCCESS) {
// FALSE
return FALSE;

}

if (dwCount > 1000) {
//
// FALSE

return FALSE;
s

BYTE* pBuffer = new BYTE[dwCount];
iT (::RegQueryValueEx(key.m_hKey, ACTIVE_KEY, NULL, NULL, pBuffer,
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bile BN

&dwCount) !'= ERROR_SUCCESS) {
delete pBuffer;
// FALSE
return FALSE;
b

BOOL bResult = (BOOL)(*pBuffer);
delete pBuffer;
return bResult;

}

4 STPasswordManager
STPasswordManagerDemo?
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3.3.1
Pocket PC Pocket PC
PC PC
Line Up Line Down Page Up Page Down Line Up Line Down
3.3.2
WM_KEYDOWN WM_KEYUP WM_CHAR
Windows CE
3-1
3-1
Action WM_KEYDOWN OEM
Action WM_KEYUP OEM
WM_KEYDOWN VK_RETURN
WM_CHAR VK_RETURN
WM_KEYUP VK_RETURN
Exit WM_KEYDOWN OEM
WM_KEYUP OEM
WM_KEYDOWN VK_ESCAPE
WM_KEYUP VK_ESCAPE
Rock Up WM_KEYDOWN OEM
WM_KEYUP OEM
WM_KEYDOWN VK_UP
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‘ "::f:_:i:::' ‘obi le

WM_KEYUP VK_UP

Rock Down WM_KEYDOWN OEM
WM_KEYUP OEM
WM_KEYDOWN VK_DOWN
WM_KEYUP VK_DOWN
APP1 APP16 SHELL

Windows VK_LWIN 0xC1 0xC2 0xC3
VK_LWIN 0xC1
3.3.3
[HKEY_LOCAL_MACHINE]\Software\Microsoft\Shell\Keys
APP1 [HKEY_LOCAL_MACHINE]\
Software\Microsoft\Shel\Keys\40C1 40C1 0x40 Windows VK_LWIN
0xC1
PC SHGetAppKeyAssoc

BYTE SHGetAppKeyAssoc(LPCTSTR ptszApp ):

Funcl

g b~ W N

3.3.4

58

5
UnregisterFuncl
coredll.dll
RegisterHotKey
““Activate”” ““Deactivate””

Unregister-

““WM_WININICHANGE SIP_APPDUTTONCHANGE>”

Stutil

STUMil coredll.dll



T

I 3 Windows Mobile

STUtIl
2 RegisterHotKey
2 UnregisterHotKey

BOOL RegisterHotKey(HWND hWnd, int id, UINT vk);
BOOLWINAPI UnregisterHotKey(  HWND hWnd, int id );

RegisterHotKey coredll.dll UnregisterFuncl
LoadLibrary coredll.dll GetProcAddress
STUtil

CSTUtil::CSTUtIlIQ
= m_hCoreDI I (NULL)

{
m_hCoreDIl = LoadLibrary(_T(*coredll.dll'™));
if (m_hCoreDII)

{

m_procUndergisterFunc = (UnregisterFunclProc)GetProcAddress(m_hCoreDII,

UnregisterFuncl™));
}
}
STULtIl dil
CSTUtil: :~CSTUtII O
{
it (m_hCoreDIIl)
{
::FreeLibrary(m_hCoreDIIl);
}
}
OnlInitDialog STULtil
BOOL STUtilDemoDlg::OnlnitDialog()
{
CDialog: :OnlnitDialog();
//
//
Setlcon(m_hlcon, TRUE); //
Setlcon(m_hlcon, FALSE); //

CenterWindow(GetDesktopWindow()); //
59
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CSTUtil su;
for (int 1=0xcl; i<=0xcf; i++)

{
su.RegisterHotkey(m_hWnd, i, 1);
}
return TRUE; // TRUE
}
OnClose UnregisterHotKey
void STUtilDemoDIg::0OnClose()
{
for (int i=0xcl; i<=0xcf; i++)
{
UnregisterHotKey(m_hWnd, 1);
}
CDialog::0OnClose();
}

OnKeyUp MW_CHAR

void STUtilDemoDIg: :0OnKeyUp(UINT nChar, UINT nRepCnt, UINT nFlags)
{

CString strMessage;
strMessage.Format(_T("'Key is presses. Key id: d"), nChar);
AfxMessageBox(strMessage) ;

CDialog: :OnKeyUp(nChar, nRepCnt, nFlags);

b
STULtIl STULIl
L1171 7777777777/77/77/77/77/777/7/7777//7//7//7//7///7//7///7//7/7////77//77/
// File name: STUtil.h
//

#if 1defined(AFX_STUTIL_H_ C403F6AF_B3FA_4BDA_A15F_7DAGS8EBGE3BF__ INCLUDED

#define AFX_STUTIL H_ C403F6AF B3FA 4BDA A15F 7DAGSEBGE3BF _ INCLUDED

#if _MSC_VER > 1000
#pragma once
#endif // _MSC_VER > 1000
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typedef BOOL (__stdcall *UnregisterFunclProc)( UINT, UINT );

L1111 7777777777777777777777/7777777777///////7777/7//////////7///////7/
//

class CSTUtil

{

public:
// GUID. 1D,
// GUID S 0K

static HRESULT CoCreateGuid(GUID *pguid);

//

// TRUE

// FALSE

//

static BOOL RunExecutable(CString strExecutableFilePath, CString
strArguments = _T(""));

//

// TRUE

// FALSE

//

static BOOL RunExecutableAndWait(CString strExecutableFilePath, CString
strArguments = _T("));

// (¢ )-
static CString GetProgramFilePath();

// (¢ )-
static CString GetProgramFolder();

1/ dils
CSTULIIQ;

1/ dil
~CSTULIIQ;

// RegisterHotKey bug( coredll._dll
/ UnregisterFuncl )
// RegisterHotKey

BOOL RegisterHotKey(HWND hWnd, int id, UINT vk);
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private:
static DWORD m_wClockSequenceBase;
static WORD m_wDeviceldl;
static WORD m_wDeviceld2;
static WORD m_wDeviceld3;

HINSTANCE m_hCoreDI1;
UnregisterFunclProc m_procUndergisterFunc;

}:

#endif // Vdefined(AFX_STUTIL_H_ CA403F6AF_B3FA_4BDA A15F_7DA68-

EBGE3BF__ INCLUDED )

62
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L1111 77777777777777777777///7/777777////////777///////////////////7/
// File name: STUtil .cpp
//

#include "stdafx.h"
#include "STUtil.h"

#ifdef DEBUG

#undef THIS_FILE

static char THIS_FILE[]=_ FILE__ ;
#define new DEBUG_NEW

#endif

DWORD CSTUtil::m_wClockSequenceBase = 0;
WORD CSTUtil::m_wDeviceldl = O;
WORD CSTUtil::m_wDeviceld2 = 0;
WORD CSTUtil::m_wDeviceld3 = O;

L1111 17777777777777777777777/7777777777///////7777/7//////////////////7/
// CsTutil
L1117 71777777777777777777777777//7777777/////////77/7//////////7///////7/

HRESULT CSTUtil::CoCreateGuid(GUID *pguid)

{
ASSERT (pguid);

SYSTEMTIME systemTime;
FILETIME fileTime;
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GetSystemTime(&systemTime);

BOOL bResult = SystemTimeToFileTime(&systemTime, &fFileTime);
if ('bResult)

{
return E_FAIL;
¥
//0-3
pguid->Datal = fileTime.dwLowDateTime;
//4-5
pguid->Data2 = LOWORD(FileTime.dwHighDateTime);
//6-7
// 0x0002
pguid->Data3 = (HIWORD(FileTime.dwHighDateTime) & OxFFFO) | 0x0002;
//8-9
it (m_wClockSequenceBase==0)
{
m_wClockSequenceBase = Random();
}
m_wClockSequenceBase++;
*((WORD*)pguid->Datad) = LOWORD(m_wClockSequenceBase);
//10-15
// id
if (m_wDeviceldl==0)
{
m_wDeviceldl = LOWORD(GetTickCount()*Random());
m_wDeviceld2 = LOWORD(Random());
m_wDeviceld3 = LOWORD(Random());
}
*((WORD*)pguid->Datad+2) = m_wDeviceldl;
*((WORD*)pguid->Datad+4) = m_wDeviceld2;
*((WORD*)pguid->Datad4+6) = m_wDeviceld3;
return S_OK;
}

BOOL CSTUtil: :RunExecutable(CString strExecutableFilePath, CString
strArguments)
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{ PROCESS_INFORMATION pi;
if (!::CreateProcess(strExecutableFilePath,
strArguments, NULL, NULL, FALSE, O, NULL, NULL, NULL, &pi))
{
return FALSE;
}
return TRUE;
}
BOOL CSTUtil::RunExecutableAndWait(CString strExecutableFilePath, CString
strArguments)
{

PROCESS_INFORMATION pi;
if (1::CreateProcess(strExecutableFilePath,
strArguments, NULL, NULL, FALSE, O, NULL, NULL, NULL, &pi))

{
return FALSE;

}

//
::WaitForSingleObject(pi.-hProcess, INFINITE);

return TRUE;

}

CString CSTUtil::GetProgramFilePath()

{
CString strFileName;
TCHAR IpFileName[MAX_PATH+1];
GetModuleFileName(NULL, IpFileName, MAX_PATH);
strFileName = IpFileName;
return strFileName;

}

CString CSTUtil::GetProgramFolder()

{
CString strFilePath = GetProgramFilePath();
int nLastIndex = strFilePath.ReverseFind("\\");
if (nLastlndex!=-1)

{

return strFilePath._Left(nLastlndex);

¥

else
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return _T(C"\\");

}

CSTUtil: :CSTUtIIQ

: m_hCoreDI1(NULL)
{

m_hCoreDIl = LoadLibrary(_T("coredll._.dll'™));

it (m_hCoreDII)
{

m_procUndergisterFunc = (UnregisterFunclProc)GetProcAddress(m_hCo-
reDIl, _T("UnregisterFuncl™));

¥
}
CSTUtil: :~CSTUtII O
{
it (m_hCoreDIIl)
{
::FreeLibrary(m_hCoreDIIl);
}
}

BOOL CSTUtil::RegisterHotKey(HWND hWnd, int id, UINT vk)

{
ASSERT(m_procUndergisterFunc) ;
BOOL bResultl = m_procUndergisterFunc(MOD_WIN, vk);
BOOL bResult2 = ::RegisterHotkKey(hWnd, id, MOD_WIN, vk);
return bResult2 && bResultl;

» STUtil << 3 \CSTUtilDemo=~

3.4

3.4.1
Pocket PC Smartphone Pocket PC
Smartphone SD

GPRS 3-5
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wile  EETEERA

Pocket PC ~ Smartphone 32
Pocket PC 2003  Smartphone 2003
services.exe

3-6
services.exe
1 1 1
3
1
3
3-6
Service Service DLL
services.exe DLL
service DLL
3.4.2 Service DLL
1 MFC  Service DLL
MFC  Service
1 WCE MFC AppWizard DLL
PTS

extern ""C'" DWORD PASCAL EXPORT PTS_Close(DWORD dwData)
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AFX_MANAGE_STATE(AfxGetStaticModuleState());
return O;

}

extern "'C" DWORD PASCAL EXPORT PTS_Deinit(DWORD dwData)
{

AFX_MANAGE_STATE(AfxGetStaticModuleState());

return O;

}

extern "'C" DWORD PASCAL EXPORT PTS _Init(DWORD dwData)
{
AFX_MANAGE_STATE(AfxGetStaticModuleState());
return 1;

}

extern "'C" DWORD PASCAL EXPORT PTS _I0Control(

DWORD dwData,

DWORD dwCode,

PBYTE pBuflin,

DWORD dwLenln,

PBYTE pBufOut,

DWORD dwLenOut,

PDWORD pdwActualOut)

AFX_MANAGE_STATE(AfxGetStaticModuleState());
return 1;

}

extern "'C" DWORD PASCAL EXPORT PTS _Open(
DWORD dwData,
DWORD dwAccess,
DWORD dwShareMode)
{
AFX_MANAGE_STATE(AfxGetStaticModuleState());
return O;

}

extern "C" DWORD PASCAL EXPORT PTS _Read(
DWORD dwData,
LPVOID pBuf,
DWORD dwLen)

{
AFX_MANAGE_STATE(AfxGetStaticModuleState());
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return O;

}

extern ""C" DWORD PASCAL EXPORT PTS _Seek(
DWORD dwData,
long pos,
DWORD type)
{
AFX_MANAGE_STATE(AfxGetStaticModuleState());
return O;

}

extern "'C" DWORD PASCAL EXPORT PTS _Write(
DWORD dwData,
LPCVOID plInBuf,
DWORD dwlnLen)
{
AFX_MANAGE_STATE(AfxGetStaticModuleState());
return O;

}

PTS services.exe
AFX_MANAGE_STATE
3 .def

EXPORTS
; Explicit exports can go here
PTS Close
PTS_Deinit
PTS Init
PTS_I10Control
PTS_Open
PTS Read
PTS_Seek
PTS Write

4 PTS_Init
Service

UINT PTControllingFunction( LPVOID pParam )
{

theApp.m_nTimer = SetTimer(0, O, 10 * 1000, PTTimerProc);

MSG msg;
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while (GetMessage(&msg, 0, 0, 0))

{
TranslateMessage(&msQg) ;
DispatchMessage(&msg) ;
}
return O;

}

extern "'C" DWORD PASCAL EXPORT PTS_Init(DWORD dwData)
{
AFX_MANAGE_STATE(AfxGetStaticModuleState());
theApp.m_pThread = AfxBeginThread( PTControllingFunction, 0);

return 1;

Service Service DLL
PTS *

2 Win32  Service DLL

Win32  Service
WCE Dynamic-Link Libray

DWORD PTS_Close(DWORD dwData)

{
return O;
b
DWORD PTS Deinit(DWORD dwData)
{
return O;
b
DWORD PTS_Init(DWORD dwData)
{
return 1;
b

DWORD PTS_10Control(
DWORD dwData,
DWORD dwCode,
PBYTE pBuflin,
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DWORD dwLenln,
PBYTE pBufOut,
DWORD dwLenOut,
PDWORD pdwActualOut)

return 1;

}

DWORD PTS_Open(
DWORD dwData,
DWORD dwAccess,
DWORD dwShareMode)

{

return O;

}

DWORD PTS_Read(
DWORD dwData,
LPVOID pBuf,
DWORD dwLen)

{

return O;

}

DWORD PTS_Seek(
DWORD dwData,
long pos,
DWORD type)

{

return O;

}

DWORD PTS_Write(
DWORD dwData,
LPCVOID plInBuf,
DWORD dwlnLen)

{

return O;

b
3 .def

EXPORTS
; Explicit exports can go

here



PTS Close
PTS Deinit
PTS_Init

PTS I10Control
PTS_Open
PTS_Read

PTS Seek

PTS Write

4 PTS_Init
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unsigned long _ cdecl PTControllingFunction( LPVOID pParam )

{

g_nTimer = SetTimer(0, 0, 10 * 1000, PTTimerProc);

MSG msg;

while (GetMessage(&msg, 0, 0, 0))

{

TranslateMessage(&msg) ;
DispatchMessage(&msg) ;

}

return O;

}

DWORD PTS_Init(DWORD dwData)

{

HANDLE hThread = CreateThread( 0, 0, PTControllingFunction, 0, 0, 0);

return 1;

3.4.3 Service

Service

2 Order : REG_DWORD

> DIl:REG_SZ

services.exe

HKEY_LOCAL_MACHINE\Services\Service

service

DLL \Windows
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wile  EETEERA

J Keep: REG_DWORD 1 0 DLL
2 Prefix : REG_SZ Service DLL 3

2 Index: REG_SZ Service 0

J DisplayName : REG_SZ Service

2 Description : REG_SZ Service

D Context : REG_DWORD

» << 3 \SampleService~”
<< 3 \SampleServiceMFC>~

3.5.1
Pocket PC “ 7z
Pocket PC Pocket PC
Pocket PC .cpl CPLApplet
CPLApplet

LONG CPIApplet(HWND hwndCpl, UINT msg, LONG IParaml, LONG IParam2)

WindowProc
CPL_INIT, CPL_GETCOUNT, CPL_NEWINQUIRE cpl.h
.cpl .cpl
\Windows
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3.5.2

5
1
““WCE MFC AppWizard (dIl)>~ MFC
2
Project Setting Alt+F7 Link
dll .cpl 3-7
General | Debug ‘ CJC++ Link | Resources | M;
category: [N -|  Feser
Qutput file name:
IAHMVdFlEI.'AppIElDEmu.cpII
Object}library modules:
|
3-7 dll .cpl
3 CPLApplet
.def EXPORTS. CPLApplet 3-8
al =] ; AppletDemo.def : Declares the mo
Workspace "AppletDemo": 2 project[: " "
APP'E‘DB"“‘_ﬁ'ES Ell)gzgg‘:wmn ?:;552523.] Wwindows
=23 Source Files
P ppletl.cpp [EXPORTS
letD 5 _-_1-
[;:Pégpliiit exports can go here
ppletDemo.rc
ppletDigl.cpp
i i TControlPanelApplet.cpp
3-8 .def EXPORTS. CPLApplet
4 CPLApplet

.cpl CPLApplet

LONG CPIApplet(HWND hwndCpl, UINT msg, LONG IParaml, LONG IParam2)
{
AFX_MANAGE_STATE(AfxGetStaticModuleState());

switch (msg)
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case CPL_INIT:

return CplInit(hwndCpl, msg, IParaml, IParam2);
case CPL_GETCOUNT:

return CplGetCount(hwndCpl, msg, IParaml, IParam2);
case CPL_SELECT:

return CplSelect(hwndCpl, msg, IParaml, IParam2);
case CPL_DBLCLK:

return CpIDbIClick(hwndCpl, msg, IParaml, IParam2);
case CPL_NEWINQUIRE:

return CpINewlnquire(hwndCpl, msg, IParaml, IParam2);
case CPL_I1DNAME:

return CplldName(hwndCpl, msg, IParaml, IParam2);

}

return O;
}
5

CpllInit
6
CplGetCount CPL_NEWINQUIRE
NEWCPLINFO
7
CplSelect  CplIDbClick
DoModal

CPL_DBLCLK CPL_EXIT CPL_GETCOUNT
CPL_INIT CPL_NEWINQUIRE CPL_STOP <Windows CE
Tools>\wce300\MS Pocket PC\include cpl.h

3.5.3

AppletDemo

DLL CAppletDIgl
CAppletDIgl

CAppletl  CAppletDIgl

74



3.6

3.6.1

Windows CE
ATA
Card””

3.6.2

API
API

API
API

I 3 Windows Mobile

3-9
<< 3 \AppletDemo>”
cc >3 Flash
““\Storage
““\Storage Card2”~

““\Storage Card””
API
API
API

Note_prj.lib

APl ““FindFirstFile()/FindNextFile()”~
SDK HPC SDK
Ignore_my_docs

Projects.h
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BOOL bContinue=TRUE;
HANDLE hFlashCard;
WIN32_FIND_DATA IpwfdFlashCard;

hFlashCard= FindFirstFlashCard(&lpwfdFlashCard);
if (hFlashCard== INVALID_HANDLE_VALUE)

return;
while (bContinue)
{

AfxmessageBox(L”Find FlashCard™);

bContinue= FindNextFlashCard(hFlashCard,& lIpwfdFlashCard);
}

FindClose(hFlashCard);
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3.6.3 CStorageCard

API API
CStorageCard
ClList s_listStorageName
CStorageCard() s_listStorageName

/* pda

* s_listStorageName

*/
CStorageCard: :CStorageCard()
{

s_listStorageName.RemoveAll();

HANDLE hFlashCard = NULL;

WIN32_FIND_DATA *lpwfdFlashCard = new WIN32_FIND_DATA[10];
BOOL bContinue = TRUE;

int i = 0;

hFlashCard = FindFirstFlashCard (&lpwfdFlashCard[i]);

if (hFlashCard == INVALID_HANDLE_VALUE)

{ delete[] IpwfdFlashCard;
return;
}
while (bContinue)
¢ bContinue = FindNextFlashCard (hFlashCard, &lpwfdFlashCard
[++11);
}

FindClose (hFlashCard);
for (int nindex = 0; nindex < i; ++nindex)
{

EnumProjectsFilesEx(
EnumProjectsFilesExCal lback,
IpwfdFlashCard[nindex].dwOID,
PRJ_ENUM_FLASH,

NULL,
L"*_*" .
0):
}
delete[] IpwfdFlashCard;
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}
EnumProjectsFilesEx EnumProjectsFilesExCallback
/* EnumProjectsFilesEx
* storagecard
*/
BOOL CALLBACK CStorageCard: :EnumProjectsFilesExCal Iback(PAstruct* pPA, LPARAM
I1Param)
{
CString str(pPA->m_szPathname);
if (Is_listStorageName.lsEmpty())
{
ifT (s_listStorageName.GetTail().-Compare(str.Left(str_.Find(L™\\",
1))) 1= 0)
s_listStorageName .AddTai Il (str.Left(str.Find(L'"\\"", 1)));
}
else
s_listStorageName.AddTail (str.Left(str.Find(L'\\", 1)));
return TRUE;
}
GetCount
/*
*
* int
=/
int CStorageCard: :GetCount()
{

return s_listStorageName.GetCount();
// return O;

}
CStorageCard IDE
project setting note_prj.lib API
Projects.h
CStorageCard
Pocket PC ““text.txt>”
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CStorageCard StorageCardDemo
BACKUP RESTORE BN_CLICKED
OnButBackup OnButRestrore
void CStorageCardDemoDIlg: :OnButBackup()
{
CStorageCard p;
POSITION pos = p.s_listStorageName.GetHeadPosition();
CString strPath;
if (p-s_listStorageName.GetCount() > 0)
{
strPath = p.s_listStorageName.GetNext(pos);
strPath += L'™\\text.txt";
iT (1CopyFile(L'"\\text.txt", strPath, FALSE)) //
{
AfxMessageBox(L" ", MB_OK | MB_ICONEXCLAMATION); 1
else
{
AfxMessageBox(L" ", MB_OK | MB_ICONEXCLAMATION);
¥
}
else
{
AfxMessageBox(L" ", MB_OK | MB_ICONEXCLAMATION);}
}
void CStorageCardDemoDIg: :OnButRestrore()
{

// TODO: Add your control notification handler code here
CStorageCard p;

POSITION pos = p.s_listStorageName.GetHeadPosition();
CString strPath;

if (p-s_listStorageName.GetCount() > 0)

{
strPath = p.s_listStorageName.GetNext(pos);

strPath += L'™\\text.txt";
if (!SearchDB(strPath))
{

AfxMessageBox(L" ", MB_OK | MB_ICONEXCLAMATION);
b
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if (CopyFile(strPath, L"\\text.txt", FALSE))

{
AfxMessageBox(L" ", MB_OK | MB_ICONEXCLAMATION);
}
else
{
AfxMessageBox(L" ", MB_OK | MB_ICONEXCLAMATION);
}
}
else
{
AfxMessageBox(L" ", MB_OK | MB_ICONEXCLAMATION);}
}
BOOL CStorageCardDemoDIlg: :SearchDB(CString strDBPathName)
{
WIN32_FIND_DATA fd;
return (::FindFirstFile(strDBPathName, &fd) != INVALID_HANDLE_ VALUE);
}
OnButBackup OnButRestrore

CStorageCard < 3 \StorageCardDemo~”~



4.1
Windows CE
4.1.1
Windows CE “e
ID
ID

WM_COMMAND

4.1.2

1 WM_COMMAND

WM_COMMAND

WM_COMMAND

Windows CE

Windows

ID Popup Menu



WM

78
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WPARAM wParam
LPARAM IParam;

WM_COMMAND ID
_COMMAND WM_MOUSEMOVE WM_CHAR
WM_COMMAND
WM_COMMAND

ON_COMMAND( 1d, memberFxn );
id ID ID

afx_msg void memberFxn()

ON_COMMANDO

classMyFrame public CFmmeWnd

{

DECLAR_EMESSAGE_MAP()

afx_msg void OnChar(UINT UINT UINT)
afx_msg void MyResponseFunc()
géG IN_MESSAGE_MAP(MyFrame CFrameWnd)
6N_WM_CHAR
6N_COMMAND(1OO MyResponseFunc)
mEND_MESSAGE_MAP
2 ON_UPDATE_COMMAND UI

ON_UPDATE_COMMAND_UI()
Win32 APl SDK MFC

Undo ~*~

MFC MFC

memberFxn



MFC
ON_UPDATE_COMMAND_UI() MFC
MFC ON_UPDATE_COMMAND_UI()
ON_UPDATE_COMMAND_UI()
MFC MFC
MFC CMD_ID

ON_UPDATE_COMMAND_UI ( CMD_ID UserName )

afx_msg void UserName (CCmduUl * )
CcmdUl
void CCmdul Enable(BOOL bOn TRUE)

enabled disabled

““enable disable”” ON_UPDATE_COMMAND_UI() ““check
uncheck”” ““enable disable gray”” CcmdUl

void CcmdUl SetCheck(int nCheck 1)

nCheck 0
1 2 ce >»
ON_UPDATE_COMMAND_UI() ON_COMMAND_RANGE idl
id2 UserName ON_COMMAND()_UI ON_COMMAND_RANGE()
idl  id2 UserName()

afx_msg void UserName(UINT id )

UserName() idl  id2
? ID id

4.1.3 CMenu

ClassWizard
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MFC CMenu CMenu
Cwnd Create() CMenu

BOOL CMenu CreateMenu()

2

Windows

CWnd CMenu
Attach() Detach()

BOOL CMenu Attach(HMENU hMenu)
HMENU CMenu Detach()

3

LoadMenu() CMenu

BOOL CMenu LoadMenu (LPCTSTR IpszResourceName)
BOOL CMEnu LoadMenu(UINT nlDResource)

CMenu* CWnd GetMenu () const
GetMenu0
BOOL CWnd SetMenu CMenu* pMenu

4

CMenu AppendMenu
AppendMenu()

BOOL CMenu  AppendMenu(UINT nFlags UINT nIDNewltem const CBitmap* pBmP)

BOOL CMenu AppendMenu(UINT nFlags UINT nIDNewltem = O LPCTSTR
IpszNewltem = NULL)

80



InsertMenu()
InsertMenu AppendMenu

BOOL CMenu InsertMenu(UINT nPosition UINT nFlags UINT nIDNewlt 0

LPCTSTR IpszNewltem NULL)
BOOLCMenu InsertMenu(UINT nPosition UINTnFlags UINTnIDNewltem CBitmap*

pBmp)

ModifyMenu

BOOL CMenu MOdifyMenu(UINT nPosition UINT nFlags UINT nIDNewltem = O

LPCTSTR IpszNewltem=NULL)
BOOL CMenu ModifyMenu(UINT nPosition UINT nFlags UINT nIDNewltem const

CBitmap* pBmp)

CMenu MFC
ON_UPDATE_COMMAND_UI()
EnableMenultem()

UINT CMenu EnableMenultem (UINT nIDEnableltem UINT nEnable)
CheckMenultem()

UINT CMenu CheckMenultem(UINT nIDCheck UINT nCheck)

4.1.4
Windows 4-1
=) jraa (308 qnlelX]
Help ~ Name ~

& |Mame Help 1076700 268
] Tnbos: 6/1/99 138
I8 25R

e T

@Putket Excel Copy
@Pocket Internet
Pocket PC Basi
@Pucket Streets
& \Packet Ward send via E-mail...
& |PocketBible Send via Infrared...
£705tan 5L 22

& 0Utilties 6199 218
£ o £M/00 210

Edit @|A
4-1

Rename
Delete
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CreatePopupMcnu()
BOOL CMenu CreatePopupMenu()

CMenu  AppendMenu()  InsertMenu()

CMenu TrackPopupMenu()

BOOL CMenu TrackPopupMenu(UINT nFlags int x int y CWnd*pWnd LPCRECT
IpRect=0)

2 UINT nFlags 4-1

2 Intx Inty

2 Cwnd* pwnd
o LPCRECT 1pRect

4-1 nFlags

TPM_CENTERALIGN

TPM_LEFTALIGN

TPM_RIGHTALIGN

TPM_LEFTBUTTON

TPM_RIGHTBUTTON

1 Email
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wParam WM_NOTIFY

GN_CONTEXTMENU

1 WM_NOTIFY

2 GN_CONTEXTMENU  wParam

3 NMRGINFO GN_CONTEXTMENU  WM_NOTIFY
IParam

4 CreatePopupMenu

5 AppendMenu  InsertMenu

6 TrackPopupMenu Uflags TPM_LEFTALIGN
TPM_TOPALIGN NMRGINFO Xy X 'y MFC

ON_NOTIFY_REFLECT

BEGIN_MESSAGE_MAP(CyourWindowClass, ClistCtrl)
//{{AFX_MSG_MAP(CyourWindowClass)
ON_NOTIFY_REFLECT(GN_CONTEXTMENU, OnContextMenu)
//}}AFX_MSG_MAP

END_MESSAGE_MAP(O

ON_NOTIFY_REFLECT OnContextMenu

1 Cmenu

2 Cmenu::CreatePopupMenu

3 Cmenu::AppendMenu Cmenu::InsertMenu

4 Cmenu::TrackPopupMenu() MFC

)2 << 3 \ContextMenuText””

4.1.5

1

EVC Visual C++ EVC
EVC

1 CceCommandBar

MFC InsertMenuBar
OnlInitDialog

CceCommandBar *pCommandBar = (CceCommandBar*)m_pWndEmptyCB;
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pCommandBar->InsertMenuBar (1DR_MENUBAR) ;

2 SHCreateMenuBar
Pocket PC SDK SHCreateMenuBar

SHMENUBARINFO info;

info.cbSize = sizeof(info);
info.hwndParent = m_hWnd;

info.dwFlags = 0;

info.nToolBarld = IDR_MENUBAR;
info.hlnstRes = ::AfxGetlnstanceHandle();
info.nBmpld = 0O;

info.cBmplmages = O;

SHCreateMenuBar (&info) ;

2 EnableMenultem
CframeWnd:: m_bAutomenuEnable FALSE TRUE
ON_UPDATE_COMMAND_UI ON_COMMAND

//Disable MFC from automatically disabling menu items.
M_bAuoMenuEnable=FALSE

//Now enable the menu item.

Cmenu* pMenu=GetMenu ()

ASSERT_VALID (pMenu)

pMenu->EnableMenultem (ID_MENU_ITEM,MF_BYCOMMAND | MF_ENABLED)

3 VC
MFC  Cmenu SetMenultemBitmaps
1 ID IDB_OPEN1
IDB_OPEN?2
2 Cbitmap bm_openl bm_open2

bm_openl.LoadBitmap(1DB_OPEN1)
bm_open2_.LoadBitmap(1DB_OPEN2)
( LoadBitmap Cbitmap )

3 OnDraw()
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CWnd*parent=GetParent()

Cmenu*pmenubar=parent->GetMenu()
Cmenu*pmenu=pmenubar->GetSubMenu(2)

pmenu->SetMenultemBitmaps(1l MF_BYPOSITION &bm_openl &bm_open2)

SetMenultemBitmaps
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4.2.1
Windows CE / EVC
ClassWizard
EVC
3
ID
4 Ctrl+T
ClassWizard
< 7 ClassWizard
CPP
DoModal() Create()

//

CTestDlg *dlg=new CTestDIlg;

dlg->Create(IDD_TEST_DLG);

dlg->ShowWindow(SW_SHOW) ;
//

CTestDIg dlg;

int iRet=dlg.DoModal();

TRACE('dlg return d\n",iRet);
4.2.2
MFC Dialog data exchange/Dialog
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data validation

BOOL UpdateData( BOOL bSaveAndValidate = TRUE ) MFC
Control
CButton
GetDIgltem(IDC_CONTROL_ID)
CString UINT
CString CString
UINT UINT
BOOL UpdateData( BOOL bSaveAndValidate = TRUE )
MFC FALSE

4.2.3

CDialog::DoModal()

CMyView: :OnOpenDIg()

{

CMyDIg dlg;

int iRet=dlg.DoModal();
}
CDialog::DoModal() IDOK IDCANCEL “

‘ 7 DoModal
DoModal()
CDialog::0OnOK()
CDialog::OnCancel() IDOK  IDCANCEL
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CDialog: :EndDialog( int nResult );

nResult DoModal()
BOOL CDialog::OnlinitDialog()
ClassWizard ClassWizard
WM_INITDIALOG ClassWizard

88

BOOL CTestDIlg::OnlnitDialog()

{
/* */
CDialog::OnlnitDialog();
/* */
return TRUE;

}

BOOL CDialog::Create( UINT niDTemplate, CWnd* pParentWnd = NULL );

BOOL CDialog: :ShowWindow( SW_SHOW);

void CMyView: :0nOpenDlg(void)

{
/* IDD_TEST DLG ID */
CTestDlg *dlg=new CTestDIlg;
dlg->Create(1DD_TEST_DLG,NULL);
dlg->ShowWindows (SW_SHOW) ;
/* delete dlg;*/
3
OnOK  OnCancel
DestroyWindow() WM_DESTROY
delete this



void CTestDIgl: :0nOKQ)
{
CDialog: :0nOKQ);
DestroyWindow();
}

void CTestDIlgl::0OnCancel ()
{
CDialog::OnCancel();
DestroyWindow();
}

void CTestDlgl: :OnDestroy()

{
CDialog: :OnDestroy();
AfxMessageBox('call delete this™);
delete this;

DestroyWindow() DestroyWindow() OnDestroy()

/* */
void CTestDIg2: :0nCommBtn()
{

char szOut[30];

GetDIgltemText(IDC_OUT,szOut,30);

m_pParent->SendMessage (WM_DLG_NOTIFY , (WPARAM)szOut) ;

/* */
/* */
ON_MESSAGE(WM_DLG_NOTIFY ,OnDIgNotifyMsg)

/* m_szOut*/

void CMyView: :OnDraw(CDC* pDC)

{
CMy53_s1Doc* pDoc = GetDocument();
ASSERT_VALID(pDoc);
// TODO: add draw code for native data here
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pDC->TextOut(0,0,L"Display String™);
pDC->TextOut(0,20,m_szOut);

}

/* */

LONG CMyView: :OnDIgNotifyMsg(WPARAM wP,LPARAM IP)
{

m_szOut=(char*)wP;
Invalidate();
return O;

4.2.4

Windows CE

Windows CE 2.0 4 FileOpen SaveAs Print  ChooseColor
Find ChooseFont  PageSetup Window
Windows CE
H/PC PC FileOPen

CFileDialog

CFileDialog( BOOL bOpenFileDialog, LPCTSTR IpszDefExt = NULL, LPCTSTR IpszFileName
= NULL, DWORD dwFlags = OFN_HIDEREADONLY | OFN_OVERWRITEPROMPT, LPCTSTR IpszFilter
= NULL, CWnd* pParentWnd = NULL );

2D bOpenFileDialog TRUE FALSE

D IpszDefExt

D lpszFileName
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dwFlags

IpszFilter

"Chart Files (*.xlIc)[*.xIc|Worksheet Files (*.xlIs)|*.xls|Data Files

(*.xlc;*.xIs)|*.xlc; *.xIs|All Files (*.*)|*.*||"

pParentWnd

DoModal()

CString GetPathName()

CString GetFileName()

CString GetExtName( )

CString GetFileTitle ()

POSITION GetStartPosition( )

CString GetNextPathName( POSITION& pos )

POSITION

POSITION GetStartPosition( )
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4.3
4.3.1 CWnd
1 CWnd
CWnd Cwnd
Cwnd new CWnd
CWnd::Create() CWnd::CreateEx() CWnd::Create() CWnd::CreateEx()
Windows new
Cwnd Win32 API CreateWindow() CreateWindowEXx()
CWnd::Create() API CreateWindow() CWnd::CreateEx() API
CreateWindowEXx() CWnd::Create() CWhnd::CreateEXx()
CWhnd::CreateEx() CWnd::Create() Windows
CreateWindow() CreateWindowEXx() CWhnd::Create()
CWnd::CreateEx() CWhnd::CreateEx() Cwnd PreCreateWin-
dow() PreCreateWindow() FALSE  CWnd::.CreateEx() CWnd::CreateEx()
CWnd PreCreateWindow()

virtual BOOL CWnd: :PrcCreateWindow(CREATESTRUCT&CS)

PreCreateWindow() TRUE CWnd::CreateEx() Windows API
CreateWindowEXx() Windows Windows
WM_CREATE
Cwnd Windows
WM CREATE

2 CWnd::Create()

CWnd::Create()

virtual BOOL CWnd: :Create(LPCTSTR IpszClassName, LPCTSTRIpszWindowName , DWORD
dwStyle, const RECT& rect, CWnd* pParentWnd, UINT nlD, CCreateContext*pContext
= NULL)

2 LPCTSTR IpszClassName
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AfxRegisterwndClass()  Windows

NULL MFC

2 LPCTSTR 1pszWindowName DWORD dwsStyle

) const RECT& rect

2 CWnd* pParentWnd

2 UINTnID id

2 CCreateContext* pContext

CWnd::Create() FALSE

WM_CREATE CreateWindowEX()
4.3.2
1
( CWnd ) CWinApp
Windows Cwnd
Cwnd
CwWnd WM_CLOSE DestroyWindow()
Cwnd
MFC MFC
stdafx.h

#define WM_USER_COMMAND (WM_USER+1001)
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MainFrm.cpp

ON_MESSAGE(WM_USER_COMMAND, OnUserCommand) //
MainFrm.h

afx_msg LRESULT OnUserCommand(WPARAM wp, LPARAM Ip); 7/

WM_USER_COMMAND

OnUserCommand
2
32 ( WMPAINT WM LBUTTONDOWN)
32 WPARAM LPARAM
WPARAM LPARAM ? Windows 3.1 16
32 Win32 32bit 16bit
BOOL PostMessage(
UINT message,
WPARAM wParam = 0.
LPARAM IParam = 0 );
LRESULT SendMessage(
UINT message,
WPARAM wParam = O,
LPARAM IParam = 0 );
4.3.3
3
WM CLOSE ,
DestroyWindow() DestroyWindow()
FALSE

virtual BOOL CWnd: :DestroyWindow();

CWnd::DestroyWindow() APl DestroyWindow()
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Windows WM DESTROY

DestroyWindow() WM_CLOSE

CwWnd

DestroyWindow()

ON_WM_CLOSEQ)

afx_msg void OnClose()

ON_WM_DESTROY()

ON_WM_DESTROY()

afx_msg void OnDestroy()

4.3.4 CWnd
MFC Cwnd Windows
CWwnd MFC
MFC
Cwnd CwWnd
API

CWnd* MFC_window;
::CloseWindow(MFC_window->m_hWnd) ;

Cwnd CWnd::Attach()

BOOL CWnd::Attach(HWND hWndNew) ;

HWND handle;
CWndObject;
Object.Attach(handle);

Attach() Cwnd

Win32 APl DestroyWindow()

cc ,’CWnd
MFC

m_hwnd
CloseWindow()

CWnd
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HWND CWnd: :Detach()

CWnd

CWnd
MFC menu HMENU CMenu
DC HDC CDC MFC
4.3.5 SDMV
CFormView
CFormView
1 ““MFC AppWizard(exe)”” ““SwitchForm>~
““Single document””
““CFormView?”” “c i ““SwitchForm>~
2 ““Insert”™“Resource...” ““Insert Resource”” ““Dialog””
““IDD_FORMVIEW?~” ““New?”” ID
““IDD_NEXTFORM”” “ 7
3 ““ClassView”” ““SwitchForm classes”” ““New
Class...””  ““New Class”” ““Dialog ID:”~ ““IDD_NEXTFORM””

““Base class”” ““CFormView”~

enum m_enumView {
Viewl,
View2,
View3

Y} // view

4 SwitchToForm

96
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void CMainFrame::SwitchToForm(m_enumView nView)
{
CView* pOldActiveView = GetActiveView();
CView* pNewActiveView = (CView*)GetDIgltem(nView);
if (pNewActiveView == NULL)
{
switch( nView )
{
case Viewl:
{ pNewActiveView = (CView*)new CMultiviewsView ;break; }
case View2:
{ pNewActiveView = (CView*)new CView2 ; break; }
case View3:
{ pNewActiveView = (CView*)new CView3 ; break; 1}

defaul t:

{ AfxMessageBox(_T("'Fatal Error in switch form.')); break;
s
T

CCreateContext context;
context.m_pCurrentDoc = pOldActiveView->GetDocument();

pNewActiveView->Create(NULL, NULL, O, CFrameWnd::rectDefault, this,
nView, &context);

pNewActiveView->OnlnitialUpdate();
}

SetActiveView(pNewActiveView);
pNewActiveView->ShowWindow(SW_SHOW) ;
pOldActiveView->ShowWindow(SW_HIDE) ;

iT (pOldActiveView->GetRuntimeClass() ==RUNTIME_CLASS(CmultiviewsView) )
pOldActiveView->SetDIgCtriID(Viewl);

else if ( pOldActiveView->GetRuntimeClass() == RUNTIME_CLASS(CView2) )
pOldActiveView->SetDIgCtrlI1D(View2);

else if ( pOldActiveView->GetRuntimeClass() == RUNTIME_CLASS(CView3) )
pOldActiveView->SetDIgCtr1I1D(View3d);

else AfxMessageBox(_T("Fatal Error in switch form.'));

pNewActiveView->SetDIgCtr1 1D(AFX_IDW_PANE_FIRST);
RecalcLayout();

delete pOldActiveView;
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stdafx.h

#define WM_USER_COMMAND (WM_USER+1001)

MainFrm.h

afx_msg LRESULT OnUserCommand(WPARAM wp, LPARAM lIp); //
MainFrm.cpp

ON_MESSAGE (WM_USER_COMMAND, OnUserCommand) //

LRESULT CMainFrame: :OnUserCommand (WPARAM wp, LPARAM Ip)
{

// if you want to add border to the view, you can refer to the code above
//pNewActiveView->Create(NULL, NULL, WS_BORDER, CFrameWnd: :rectDefault, this,
nView, &context);

SwitchToForm((m_enumView)wp) ;
return S_OK;

class CNextFormView : public CformView

{

public: // protected public.
CNextFormView() ;

}

class CSwitchFormView : public CformView
{

public: // protected public.
CSwitchFormView() ;

}:

void CMultiviewsView: :OnButton2()
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{
: :PostMessage (AfxGetMainWnd()->m_hWnd,WM_USER_COMMAND, CMainFrame.View3, 0);

}

> << 4 \multiviews>?
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Common Control
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I 5 Windows Mobile

5.1 Windows

5.1.1
MFC  CsStatic Windows StaticTest
1 AppWizard MFC StaticTest
2 cc 23 ID
IDC_STATIC 1D
IDC_STATIC
ID 1D IDC_STATICTEST
fekatic contral
5-1 1
3
Styles 5-1
5-1 Styles
. Left
Align text .
Center Right Left
Center Vertically
g g
ceg>>
No prefix ““&”” ““&”
No prefix 7

No wrap

e
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Simple Text Align No Wrap
Notify
Sunken
Border
4 Notify
ClassWizard
Events
StaticTest
IDC_STATICTEST  Notify
CStaticDemoDlg
afx_msg void OnStaticTest();
OnStaticDemo
II{{AFX_MSG /[}}AFX_MSG
CStaticTestDlg StaticTestDlg.cpp BEGIN_MESSAGE_MAP

CStaticTestDlg, Cdialog BEGIN_MESSAGE_MAP

ON_BN_CLICKED(IDC_STATICTEST, OnStaticTest)

I{{AFX_MSG_MAP  I[}}AFX_MSG_
MAP

OnStaticTest  OnDoubleclickedStaticTest

void CStaticTestDlg: :OnStaticTest()

{
MessageBox(L"You clicked a static control™);
3
5 “ 77 OnStaticTest

ID IDB_STATICTEST
OnlnitDialog /I TODO

CRect rcPlaceHolder;

GetDIgltem(IDC_STATICTEST)->GetWindowRect(&rcPlaceHolder);
ScreenToClient(&rcPlaceHolder);
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CBitmap bmp;
it (bmp.LoadBitmap(1DB_BITMAP1))
{
//
BITMAP bmplInfo;
bmp.GetBitmap(&bmpinfo);

// CcDC
CDC dcMemory;
dcMemory .CreateCompatibleDC(&dc);

// cbc .
CBitmap* pOldBitmap = dcMemory.SelectObject(&bmp);

//
CRect rect;
GetClientRect(&rect);
int nX = rcPlaceHolder.left;
//rect_left + (rect.Width() - bmplInfo.bmWidth) 7/ 2;
int nY = rcPlaceHolder.top;
//rect._top + (rect.Height() - bmplnfo.bmHeight) / 2;
// CcDC -
dc.BitBlt(nX, nY, bmpInfo.bmWidth, bmpInfo.bmHeight, &dcMemory,
0, 0, SRCCOPY);
dcMemory.SelectObject(pOldBitmap);

b
5-2 2
r Modifysyle o
g “¢ 5 \StaticTest””
5.1.2
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1 ResourceView

5-2

Properties

5-2

Developer Studio

Caption

ceg >

Buttonl Button2

ceg”

Visible

Disabled

Group

Tab Order
Group True

False

Tabstop

TAB

HelpID

5-3

P

Default button

ENTER

Owner draw
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Windows Mobile

CWnd::OnDrawltem  CButton::OnDraw

Icon

Windows 95

Bitmap

95

Windows

Multi-line

Notify

Flat

Horizontal alignment

Vertical alignment

9

5-4

Client edge

Static edge

Modal frame

Transparent

WM_PAINT

Accept files

WM_DROPFILES

No parent notify

WM_PARENTNOTIFY

Right aligned text

Right-to-left reading
order

2

&& Directory””

cege cege <<&File
““File&Directory””
Multiline
"\n" o\t Multiline
g
——BN_CLICKED
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Cwnd SetDIgltemText

void SetDIgltemText( int nID, LPCTSTR IpszString );

niD (ID) IpszString
SetDlgltemText WM_SETTEXT
wParam 0 IParam SetDlgltemText

CWnd: :SendDIgltemMessage(nID, WM_SETTEXT, O, LPARAM(IpszString));

: :SendDIgltemMessage(GetSafeHwnd(), nID, WM_SETTEXT, 0, LPARAM(IpszString));
OnClickhere MessageBox
SetDlgltemText(IDC_CLICKHERE," -

2
IDC_CLICKHERE
IDC_CLICKHERE

GetDlgltem CWnd

Cwnd
EnableWindow CWnd CWnd

GetDIgltem(IDC_CLICKHERE)->EnableWindow(FALSE) ;

GetDlIgltem 1D CWnd*
CButton EnableWindow

ClassWizard
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m_bnClickhere->EnableWindow(FALSE) ;

3
CWnd GetFocus

m_bnClickhere.SetFocus();

GetDIlgltem(IDC_CLICKHERE)->SetFocus();
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5.1.3
1
5-5
5-5
Align text Multiline Left
ENTER
AutoHScroll Want return
ENTER
AutoHScroll
Multi-line ENTER
AutoHScroll
Want return ENTER
Number
Horizontal scroll
Auto HScroll
Vertical scroll
Auto VScroll ENTER
%
Password ®
No hide selection ( )
Windows OEM Windows
AnsiToOem OEM

OEM convert
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Windows Mobile

Want return

ENTER
ENTER

Border

Uppercase

Lowercase

Read-only

MFC  CEdit

5-6

CButton CBitmapButton  CStatic
5-6 CEdit

CEdit

CEdit

CEdit

Create

Windows CEdit

GetSel

ReplaceSel

SetSel

Clear

Copy

CF_TEXT

Cut

Paste

CF_TEXT (

Undo

CanUndo

EmptyUndoBuffer

undo

GetModify

SetModify

SetReadOnly

GetPasswordChar

SetPasswordChar

GetFirstVisibleLine

LineLength

LineScroll

LineFromChar

GetRect
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LimitText

GetLineCount

GetLine

Linelndex

FmtLines

SetTabStops

SetRect

SetRectNP

GetHandle

SetHandle

GetMargins CEdit

SetMargins CEdit

GetLimitText CEdit

SetLimitText CEdit

CharFromPos

PosFromChar

CWnd Cwnd
GetWindowText  SetWindowText GetFont
SetFont
5-7

5-7

ON_EN_CHANGE

ON_EN_ERRSPACE

ON_EN_HSCROLL

ON_EN_KILLFOCUS

ES_AUTOHSCROLL
ON_EN_MAXTEXT
- T ES_AUTOVSCROLL

ON_EN_SETFOCUS
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ON_EN_UPDATE

ON_EN_VSCROLL

2

CEdit:: AppendText CEdit:: SetSel
CEdit:: ReplaceSel AppendText

void CMyEdit:: AppendText (LPCSTR pText)
{
int nLen=GetWindowTextLength
SetFocus ()
SetSel (nLen, nLen)
ReplaceSel (pText)
3

2
CColorEdit CEdit
CColorEdit SetBkColor SetTextColor SetReadOnly
CColorEdit

// ColorEdit.cpp :
//

#include "stdafx.h"
#include "ColorEdit.h"
#include "Color.h™ // (#define)COLORREF

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = _ FILE_ ;

#endif
LI1177717777777777777777777777777/7777777/7/77/777///7//////7///7///7/7/
// CColorEdit

CColorEdit: :CColorEdit()
{
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m_crBkColor = ::GetSysColor(COLOR_WINDOW); //
m_crTextColor = BLACK; //
m_brBkgnd.CreateSolidBrush(m_crBkColor); // 3}

CColorEdit::~CColorEdit(Q)
{
¥

BEGIN_MESSAGE_MAP(CColorEdit, CEdit)
//{{AFX_MSG_MAP(CColorEdit)
ON_WM_CTLCOLOR_REFLECT()
//33AFX_MSG_MAP

END_MESSAGE_MAP()

L1111 1777777777777777777777777777777777777777777//7/7777///////7777///7777
// CColorEdit

void CColorEdit: :SetTextColor (COLORREF crColor)

{
m_crTextColor = crColor; //
RedrawWindow() ;
3
void CColorEdit: :SetBkColor(COLORREF crColor)
{
m_crBkColor = crColor; //
m_brBkgnd.DeleteObject(); 7/
m_brBkgnd.CreateSolidBrush(crColor); //
RedrawWindow() ;
¥
HBRUSH CColorEdit::CtlColor(CDC* pDC, UINT nCtlColor)
{
HBRUSH hbr;
hbr = (HBRUSH)m_brBkgnd; //
pDC->SetBkColor(m_crBkColor); //
pDC->SetTextColor(m_crTextColor); 7/
if (nCtiColor) //
nCtiColor += 0;
return hbr;
3
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BOOL CColorEdit::SetReadOnly(BOOL flag)

if (flag == TRUE)
SetBkColor(m_crBkColor);
else
SetBkColor (WHITE) ;

return CEdit::SetReadOnly(flag);
3

ColorEdit.cpp, ColorEdit.h  Color.h

#include "ColorEdit.h" ColorEdit
ColorEdit
m_ctri2_SetBkColor (BLACK);
m_ctri2_SetTextColor(GREEN);
* << 5 \ColorEditDemo~~
5.1.4
MFC RadioButton
5-3 Control
" [
i 10-19
" 20-29
i~ 31-40
" 41-50
5-3 1
3 Layout Tab Order 5-3
TAB Tab Order
4 Group ““sex”” ““age””
Group
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Tab Order Group Group
Windows

5-8 Styles

5-8

Auto
Auto Dialog Data Exchange
True
Left text
Push-like
5-4
Notify
 man
i woman
Cancel
5-4 2
5 1D IDC_SEX1 IDC_SEX2
ID IDC_AGE1 IDC_AGE2 IDC_AGE3
IDC_AGE4 IDC_AGES5
CButton SetCheck
0 1
SetCheck
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((CButton*)GetDIgltem(IDC_AGE1))->SetCheck(1);
((CButton*)GetDlgltem(IDC_AGE5))->SetCheck(1l);

CButton GetCheck 01
2
CWnd
GetCheckedRadioButton
int GetCheckedRadioButton( int nIDFirstButton, int nlDLastButton );
nIDFirstButton ID nIDLastButton
ID GetCheckedRadioButton
1D 0
GetCheckedRadioButton nIDFirstButton
niDLastButton
Tab
Tab GetCheckedRadioButton
1D GetCheckedRadioButton
0
TAB
1D 1D Resource.h
ID
GetCheckedRadioButton
GetCheck
6 RadioButton
ClassWizard CDialog OnOK ID IDOK
BN_CLICKED ClassWizard

void CRadioBoxDIlg: :0nOK(Q)

{
// TODO:
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CDialog: :0nOK(Q);

void CRadioBoxDIlg: :0nOKQ)

{

114

//
ShowWindow(SW_HIDE) ;

UINT nSex=GetCheckedRadioButton(IDC_SEX1, IDC_SEX2); //
UINT nAge=GetCheckedRadioButton(IDC_AGE1, IDC_AGE4); //
//

CString msg="'sex: ";

//

//

switch (nSex)

{

case IDC_SEX1:
msg+=""man\n**;
break;

case IDC_SEX2:
msg+=""woman\n'*;
break;

default:
break;

3

//

msg+=" DY

switch (nAge)

{

case IDC_AGE1:
msg+="10-19 years
break;

case IDC_AGE2:
msg+="20-29 years
break;

case IDC_AGE3:
msg+="30-39 years
break;

case IDC_AGE4:
msg+="40-49 years
break;

default:
break;

3

msg+=""\n\nOK?"";

F & A AR

/I TODO

old™;

old™;

old™;

old™;
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//
iT(MessageBox(msg,NULL ,MB_YESNO |MB_I1CONQUESTION)==1DNO)
{
7/ wow
ShowWindow(SW_SHOW) ;
return;
T
//
CDialog::0nOKQ);}

'_.'._f-Tm O 1019

|Oroms b

=3 Gl

s
5-5 3
| 2 << 5 \RadioButton>”>
5.1.5
SetCheck
GetCheck
GetCheckedRadioButton
Properties Styles

5-9 Styles

Style
Auto e P s
Auto Dialog Data Exchange
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Style
Tri-state
1 MFC CheckBoxDemo
5-6 5-10
[Lhectaronens
stte
I~ al home Cancel I
| lEfotice ™ nffen
I~ al school I seldom
[ newver
5-6 4
5-10
ID
IDC_PLACE1 At home
IDC_PLACE2 In office Auto Tri-state
IDC_PLACE3 | At school
IDC_OFTEN | Offen
IDC_SELDOM seldom Auto Tri-state
IDC_NEVER never
IDC_STATIC place
3 CCheckBoxDlg OnlnitDialog /I TODO

((CButton*)GetDIlgltem(IDC_OFTEN))->SetCheck(1);
((CButton*)GetDIgltem(IDC_SELDOM))->SetCheck(2);
((CButton*)GetDIlgltem(IDC_NEVER))->SetCheck(0);

3 IDC_OFTEN IDC_SELDOM IDC_NEVER Auto
3
4 CCheckBoxDlg CDialog OnOK

void CCheckBoxDemoDlg: :OnButtonl()
{
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//

CString strMsg, //
strMsgA[3]; // 8
int iCount[3]; //

//

iCount[O]=iCount[1]=iCount[2]=0;
strMsgA[0]=L" s
strMsgA[1]=L" -
strMsgA[2]=L" "3

int i; //

IDC_PLACE1
i=( (CButton*)GetDIgltem(IDC_PLACEl) )->GetCheck();
if ( (iCount[i]++)==0 )
strMsgA[i]+=L" "3
else
strMsgA[i]+=L" s

// IDC_PLACE2
i=( (CButton*)GetDIgltem(IDC_PLACE2) )->GetCheck();
if ( (iCount[i]++)==0 )
strMsgA[i]+=L" "3
else
strMsgA[i]+=L" -

// IDC_PLACE3
i=( (CButton*)GetDIgltem(IDC_PLACE3) )->GetCheck();
if ( (iCount[i]++)==0 )
strMsgA[i]+=L" s
else
strMsgA[i]+=L" "

if ( '(iCount[1]==0 && iCount[2]==0) )
strMsgA[0]=CString(*"* ')+strMsgA[O];

//
// " "
for (i=0;i<3;i++)
{
if ( iCount[i]==0 )
strMsgALi]=""";
else
strMsgA[i]+=L" -
3

117



V \/ indows

"Y' Moabie

//
strMsg=CString("" '"")+strMsgA[1]+strMsgA[2]+strMsgA[O];
//
strMsg=strMsg.Left( strMsg.GetLength()-2 )+" ;
//
if ( MessageBox( strMsg,NULL,MB_YESNO|MB_ICONQUESTION )==IDNO )
{
7/ "o
return;
3
// OnOK
CDialog::0n0KQ);
¥
5.1.6
Combo Box
Drop-down List
Controls ER
Properties
5-11
Simple
Dropdown
Type
Drop List (drop-down)
Dropdown
Uppercase
Lowercase
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Properties Data 5-7 Enter listbox items
Ctrl+Enter

5-7

MFC  CComboBox Windows
CComboBox

5-12 CComboBox

CComboBox CComboBox

Create CComboBox

InitStorage

GetCount

GetCurSel

SetCurSel

GetEditSel

SetEditSel

SetltemData 32

SetltemDataPtr 32 void

GetltemData 32

GetltemDataPtr void 32

GetToplndex

SetTopIndex

SetHorizontalExtent

GetHorizontal Extent

SetDroppedWidth

GetDroppedWidth

Clear

Copy CF_TEXT
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FHUNEAFE

Cut

CF_TEXT

Paste

CF_TEXT

LimitText

SetltemHeight

GetltemHeight

GetLBText

GetLBTextLen

ShowDropDown

CBS_DROPDOWN  CBS_DROPDOWNLIST

GetDroppedControlRect

GetDroppedState

(

)

SetExtendedUl

CBS_DROPDOWN  CBS_DROPDOWNLIST

GetExtendedUI

GetLocale

SetLocale

AddString

CBS_SORT

DeleteString

InsertString

ResetContent

Dir

FindString

FindStringExact

SelectString

Drawltem

Measureltem

Compareltem

Deleteltem

1 AppWizard ComboDemo
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IDD_COMBODEMO_DIALOG

2 ClassView ComboDemo classes New Class 5-9
Class type MFC Class Name
CCIrComboBox Base class CComboBox
Change ClrComboBox.cpp
ClrComboBox.h
Bk
Clsstype  [WFC Class ERETE
Class information Concel |
Hame: [cCCombubiax
File name: ChCombafo cpp
Change...
Baseclasss  [Coombatle =
Dvialag Mr: | J
_ The base cless does mel require & dislog resource.
L
J El Astomation
« Wane
 Buiomatien
™ Createsble by type W [Comboleme CleComballox
Jadceder|
Chgcet | |
5-8 ComboBox 5-9
IDD_COMBODEMO_DIALOG 5-13
5-13 IDD_COMBODEMO_DIALOG
ID

Type Dropdown
Owner draw  Fixed
IDC_CLRCOMBO Sort

Vertical scroll

Has string
IDC_ADDCLR Caption &A
IDC_CHGCLR Caption &C
IDC_STATICCLR Caption
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3 ClassWizard Message Map CClrComboBox
Measureltem

void CCIlrComboBox: :Measureltem(LPMEASUREITEMSTRUCT IpMeasureltemStruct)
{

// CBS_OWNERDRAWF I XED 0

// GetltemHeight

IpMeasureltemStruct->itemHeight=GetltemHeight(0);

Measureltem
MEASUREITEMSTRUCT CBS_OWNERDRAWVARIABLE

CClIrComboBox Drawltem

void CClrComboBox: :Drawltem(LPDRAWITEMSTRUCT IpDrawltemStruct)
{
CDC* pDC=CDC: :FromHandle(lIpDrawltemStruct->hDC) ;
COLORREF cr=(COLORREF) IpDrawltemStruct->itemData;
// GetCursSel GetltemData CB_ERR
// CB_ERR =l
if (cr==CB_ERR)
cr=GetSysColor (COLOR_WINDOW) ;
if (IpDrawltemStruct->itemAction & ODA_DRAWENTIRE)
{
//
//
CBrush br(cr);
pDC->FillRect(&IpDrawltemStruct->rcltem, &br);
// RGB
CString str;
str_.Format("R: d G: d B: d", GetRValue(cr), GetGValue(cr),
GetBValue(cr));
CSize size;
size=pDC->GetTextExtent(str);
CRect rect=IpDrawltemStruct->rcltem;
COLORREF tcr;
tcr=~cr & OxOOFFFFFF; // ~cr
pDC->SetTextColor(tcr);
pDC->SetBkColor(cr);
pDC->TextOut(rect. left+(rect.Width()-size.cx)/2,
rect.top+(rect.Height()-size.cy)/2, str);
3
if ((IpDrawltemStruct->itemState & ODS_SELECTED) &&
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(IpDrawltemStruct->itemAction & (ODA SELECT | ODA_DRAWENTIRE)))

//

COLORREF crHilite=~cr & OXxO0FFFFFF;

CBrush br(crHilite);
pDC->FrameRect(&IpDrawltemStruct->rcltem, &br);

if (!(IpDrawltemStruct->itemState & ODS_SELECTED) &&

{

5

(IpDrawl temStruct->itemAction & ODA_SELECT))

//
CBrush br(cr);
pDC->FrameRect(&IpDrawltemStruct->rcltem, &br);

Drawltem

IpDrawltemStruct DRAWITEMSTRUCT

DRAWITEMSTRUCT
-13

Compareltem
LBS_SORT

int CClrComboBox: : Compare ltem(LPCOMPAREITEMSTRUCT IpCompareltemStruct)

{

/7
/7
/7
//
/7
co
co
it
{

TODO:
1 2 -1
1 2 0
1 2 1
1 2

LORREF crl = (COLORREF)IpCompareltemStruct->itemDatal;
LORREF cr2 = (COLORREF)IpCompareltemStruct->itemData2;
(crl == cr2)

// 1 2
return O;
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3

// 5

int intensityl = GetRValue(crl) + GetGValue(crl) + GetBValue(crl);
int intensity2 = GetRValue(cr2) + GetGValue(cr2) + GetBValue(cr2);
if (intensityl < intensity2)

return -1;
else if (intensityl > intensity2)
return 1;
// 5 ¢ » )
if (GetBValue(crl) > GetBValue(cr2))
return -1;
else if (GetGValue(crl) > GetGValue(cr2))
return -1;
else if (GetRvValue(crl) > GetRValue(cr2))
return -1;
else
return 1;
}
Compareltem
~cr & OxO00FFFFFF ~cr
32
RGB 32 O0X00FFFFFF
CClrComboBox
CClrComboBox SubclassDlgltem
CComboDemoDlIg CClIrComboBox
m_clrCombo protected
CComboDemoDIlg  OnlnitDialog /[TODO

m_clrCombo ID IDC_CLRCOMBO

m_clrCombo.SubclassDIgltem(1DC_CLRCOMBO, this);

Cwnd CClrComboBox
IDC_CLRCOMBO CClrComboBox
Drawltem
4 5-8
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IDC_ADDCLR BN_CLICKED
OnAddClr

void CComboDemoDIlg: :OnAddclr()

{
COLORREF g_rgbBackground RGB(255, 255, 255);
COLORREF g_rgbCustom[16] = {0};

CHOOSECOLOR cc = {sizeof(CHOOSECOLOR)};
cc.Flags = CC_RGBINIT | CC_FULLOPEN | CC_ANYCOLOR;

CString tmpStr;

int i=0;
cc.hwndOwner=GetDIgltem(1DC_CLRCOMBO)->GetSafeHwnd() ;
cc.rgbResult = g_rgbBackground;

cc. IpCustColors = g_rgbCustom;

if (ChooseColor(&cc)) //commdlg.lib

{
COLORREF cr=cc.rgbResult;

tmpStr._Format(L"R: u, G: u, B: u", GetRValue(cr), GetGvalue(cr),
GetBValue(cr));

m_clrCombo.SetltemData (m_clrCombo.AddString( (LPCTSTR)tmpStr ),i++);

3

IDC_CLRSTATIC
CComboDemoDlg WM_DRAWITEM OnDrawltem ClassWizard
OnDrawltem

void CComboDemoDIg: :OnDrawltem(int nIDCtl, LPDRAWITEMSTRUCT IpDrawltemStruct)
{

CDialog::OnDrawltem(niDCtl, IpDrawltemStruct);

if (nIDCtI==1DC_CLRSTATIC)

{
CDC *pDC=CDC: :FromHandle(IpDrawltemStruct->hDC) ;
CBrush br(m_crClrStatic);
CRect rc=IpDrawltemStruct->rcltem;
pDC->FillRect(&rc, &br);

3

CComboDemoDlg COLORREF
m_crClrStatic
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OnDrawltem OnDrawltem
OnDrawltem CComboBox
Drawltem
IDC_CHGCLR BN_CLICKED OnChgClr
void CComboDemoDlg::0nChgClr()
{
int nSel=m_clrCombo.GetCurSel();
COLORREF cr=(COLORREF)m_clrCombo.GetltemData(nSel);
if (cri=-1)
{
DRAWITEMSTRUCT drawltemStruct;
drawltemStruct.CtlI1D=IDC_CLRSTATIC;
drawltemStruct.hwndltem=GetDIlgltem(I1DC_CLRSTATIC)->GetSafeHwnd();
drawltemStruct.hDC=: :GetDC(drawltemStruct.hwndltem);
GetDIgltem(IDC_CLRSTATIC)->GetClientRect(&(drawltemStruct.rcltem));
m_crClrStatic=cr;
OnDrawltem(IDC_CLRSTATIC, &drawltemStruct);
3
3
CB_ERR m_crClrStatic
DRAWITEMSTRUCT
OnDrawltem OnDrawltem
5-10 ca >3

55, Gi 0, B 128
i 255, Gi 255, By 255

]

5-10 ComboBox
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5-14

5-14
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<« g

MFC  CListBox Windows

CListBox

\ ComboDemo~~

AddsString

CharToltem

WM_CHAR

CListBox

CListBox

Compareltem

Create

Windows CListBox

Deleteltem

DeleteString

Dir

Drawltem

FindString

FindStringExact

GetAnchorindex

GetCaretIndex

GetCount

GetCurSel

GetHorizontalExtent

GetltemData

32

GetltemDataPtr

GetltemHeight

GetLocale

GetSel
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GetSelltems

GetSelCount

GetText

GetTextLen

GetToplndex

InitStorage

InsertString

ItemFromPoint

Measureltem

ResetContent

SelectString

SelltemRange

SetAnchorlndex

SetCaretIndex

SetColumnWidth

SetCurSel

SetHorizontalExtent

SetltemHeight

SetltemRect

SetLocale

SetSel

SetTabStops

SetTopIndex

VKeyToltem

LBS_WANTKEYBOARDINPUT

WM_KEYDOWN

ON_LBN_DLBCLK

LBS_NOTIFY

ON_LBN_ERRSPACE

ON_LBN_KILLFOCUS

ON_LBN_SELCANCEL

LBS_NOTIFY
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CListBox::SetCurSel

ON_LBN_SELCHANGE
- T LBS_NOTIFY

LBN_SELCHANGE

ON_LBN_SETFOCUS
ON_WM_CHARTOITEM WM_CHAR

LBS_WANTKEYBOARDINPUT
WM_KEYDOWN

ON_WM_VKEYTOITEM

Control EE
Properties
Styles
5-16 Styles
Style
Single
Multiple
. SHIFT CTRL
Selection
Extended SHIFT CTRL
Single
No
Fixed
Owner draw Variable
CWhnd::OnMeasureltem
CWhnd::OnDrawltem
No
LB_GETTEXT
Has strings
Fixed  Variable
No
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Style
Sort
Notify
LB_SETCOLUM-
Multi-colume NWIDTH
Horizontal scroll
Vertical scroll
WM_SETREDRAW
No redraw CWnd::SetRedraw
32
Use tabstops
(DLU)
WM_VKEYTOITEM  WM_CHARTOITEM
. Has Strings
Want key input
WM_VKEYTOITEM WM_CHARTOITEM
WM_CHARTOITEM
Disable no scroll
i i Windows
No integral height
5.1.8
Controls I N
Properties Styles Align
None Top/Left Bottom/Right Top/Left
CreateWindowEx
Botton/Right None
Windows MFC CScrollBar CScrollBar
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CScrollBar

CScrollBar

CScrollBar

Create

Windows CScrollBar

GetScrollPos

SetScrollPos

GetScrollRange

SetScrollRange

ShowsScrollBar

EnableScrollBar

SetScrollinfo

GetScrollinfo

GetScrollLimit

WM_HSCROLL WM_VSCROLL CWnd
OnHScroll ~ OnVScroll OnHScroll

afx_msg void OnHScroll( UINT nSBCode, UINT nPos, CScrollBar* pScrollBar );

nSBCode

5-18

5-18

SB_LEFT

SB_ENDSCROLL

SB_LINELEFT

SB_LINERIGHT

SB_PAGELEFT

SB_PAGERIGHT

SB_RIGHT

SB_THUMBPOSITION

nPos

SB_THUMBTRACK

nPos

SB_THUMBTRACK

SetScrollPos
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OnHScroll

WM_VSCROLL OnVScroll ~ OnHScroll

5.1.9

Root
MFC CTreeCtrl

BOOL Create( DWORD dwStyle, const RECT& rect, CWnd* pParentWnd, UINT nID );

dwStyle 5-19
5-19
TVS_HASLINES /
TVS_LINESATROOT /

TVS_HASBUTTONS
TVS_EDITLABELS
TVS_SHOWSELALWAYS

TVS_DISABLEDRAGDROP Drag/Drop
TVS_NOTOOLTIPS ToolTip
HTREEITEM
Root
pszltem hParent

hinsertAfter

HTREEITEM Insertltem( LPCTSTR Ipszltem, HTREEITEM hParent =TVI_ROOT, HTREEITEM
hinsertAfter = TVI_LAST );

+--- Parentl
+--- Child1_1
+--- Child1_2
+--- Child1_3

+--- Parent2

+--- Parent3
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/* m_tree CTreecCtrl */
HTREEITEM hltem,hSubltem;

// Parentl

hltem = m_tree. Insertltem(L"Parentl™,TVI_ROOT);
// Parentl

hSubltem = m_tree. Insertltem(L"Childl_1",hltem);
// Parentl Childl_1

hSubltem = m_tree. Insertltem(L"Childl_2",hltem,hSubltem);
hSubltem = m_tree. Insertltem(L"Childl_3",hltem,hSubltem);
hltem = m_tree. Insertltem(L"Parent2",TVI_ROOT,hltem);
hltem = m_tree. Insertltem(L"Parent3",TVI_ROOT,hltem);

ImageL.ist
nimageListType  TVSIL_NORMAL

ClmageList* SetlmageList( ClmageList * plmageList, int nlmageListType );

ImageList
nimage nSelectedimage

HTREEITEM Insertltem( LPCTSTR Ipszltem, int nlmage, int nSelectedlmage, HTREEITEM
hParent = TVI_ROOT, HTREEITEM hlnsertAfter = TVI_LAST);

ImageL.ist

/*m_list ClmagelList

IDB_TREE  16*(16*4) 16*16 4 */
m_list.Create(IDB_TREE,16,4,RGB(0,0,0));
m_tree.SetImageList(&m_list,TVSIL_NORMAL);

m_tree. Insertltem(L"Parentl™,0,1);// 1 0

CTreeCtrl /

J

HTREEITEM GetSelectedltem( );

BOOL Selectltem( HTREEITEM hltem );
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BOOL Getltemlmage( HTREEITEM hltem, int& nlmage, int& nSelectedlmage );
BOOL Setltemlmage( HTREEITEM hltem, int nlmage, int nSelectedlmage );

Q /

CString GetltemText( HTREEITEM hltem )
BOOL SetltemText( HTREEITEM hltem, LPCTSTR

J

BOOL Deleteltem( HTREEITEM hltem );

J

BOOL DeleteAllltems( );

J

HTREEITEM GetRootltem( );

J

HTREEITEM GetChildltem( HTREEITEM hltem );

) /

HTREEITEM GetPrevSiblingltem;
GetNextSiblingltem( HTREEITEM hltem );

J

HTREEITEM GetParentltem( HTREEITEM hltem );

ON_NOTIFY

memberFxn )”” wNotifyCode id

134

Ipszlitem );

““ON_NOTIFY( wNotifyCode,
ID memberFxn
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void OnXXXTree(NMHDR* pNMHDR, LRESULT* pResult);

pNMHDR

LPSTR_TEXTCALLBACK

item.pszText

5-20

pNMHDR

Ipszitem
TVN_GETDISPINFO
LPNMTVDISPINFO

IParam
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5-20
TVN_SELCHANGED NMTREEVIEW
TVN_ITEMEXPANDED NMTREEVIEW
TVN_BEGINLABELEDIT NMTVDISPINFO
TVN_ENDLABELEDIT NMTVDISPINFO

TVN_GETDISPINFO

NMTVDISPINFO

TCHAR szOut[8][3]={L"No.1",L"No.2",L"No.3"};

//

HTREEITEM hltem = m_tree.Insertltem(LPSTR_TEXTCALLBACK, ...)
m_tree.SetltemData(hltem, 0 );

hltem = m_tree. Insertltem(LPSTR_TEXTCALLBACK, ...)
m_tree.SetltemData(hltem, 1 );

//

void CParentWnd: :OnGetDisplInfoTree(NMHDR* pNMHDR, LRESULT* pResult)
{

TV_DISPINFO* pTVDI = (TV_DISPINFO*)pNMHDR;
pTVDI->item.pszText=szOut[pTVDI->item. IParam];// IParam

*pResult = 0;

}
TVS_EDITLABELS
TVN_BEGINLABELEDIT TRUE
TVN_ENDLABELEDIT
pNMHDR LPNMTVDISPINFO item.pszText
NULL
// TVN_BEGINLABELEDIT

void CParentWnd: :OnBeginEditTree(NMHDR* pNMHDR, LRESULT* pResult)
{

TV_DISPINFO* pTVDI = (TV_DISPINFO*)pNMHDR;

if(pTVDI->item. IParam==0);//

*pResult = 1;

else

*pResult = 0;
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// TVN_BEGINLABELEDIT
void CParentWnd::OnBeginEditTree(NMHDR* pNMHDR, LRESULT* pResult)

{

TV_DISPINFO* pTVDI = (TV_DISPINFO*)pNMHDR;
if(pTVDI->item.pszText==NULL);//
m_tree.SetltemText(pTVDI->item.hltem,pTVDl->pszText);//

*pResult = 0;
3

5.1.10

ICC_DATE_CLASSES

5-21

InitCommonControlsEx
CreateWindow  DATETIMEPICK_CLASS

DTS_LONGDATEFORMAT

Saturday Stptember 19 1998

DTS_SHORTDATEFORMAT

9/19/98

DTS_TIMEFORMAT

DTS_SHOWNONE
DTS_UPDOWN

5 50 28PM

DTS_APPCANPARSE

DTN_USERSTRING
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Control Panel

WM_SETTINGCHANGE
3 WM_SETTINGCHANGE

DTS_APPCANPARSE
6 DTS_APPCANPARSE

DTN_USERSTRING

DTM_SETFORMAT 5-22

5-22

"dd" 0
"ddd" | Sun,Mon
"dddd"

“hh” 12 0

“HH? 24 0

“mm” 0

“MM” 0
“MMM”
“*MMMM”

AM/PM A P
AM/PM AM PM

8 1998
98 1998
1998

2l2/<4/4
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"Today is :Saturday,December 5,1998"

‘Today is :'ddd', MMMM" 'd",'yyyy
"Today is:"
X

X

' Today’X X is ”dddd” *MMMM”d’,yyy’ and is ‘XXX’ birthday '
X
X

X
DTN_FORMATQUERY  DTN_FORMAT DTN_FORMATQUERY
DTN_FORMAT
DTN_WMKEYDOWN

5.1.11

3 MCN_GETDAYSTATE

MONTHDAYSTATE
32 1~-3l 1~3l
MCN_GETDAYSTATE
NMDAYSTATE

typedef struct{
NMHDft nmhdr;
SYSTEMTIME stStart;
int cDayState;
LPMONTHDAYSTATE prgDayState;
INMDAYSTATE;

nmhdr NMHDR WM_NOTIFY
Windows

stStart
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SYSTEMTIME

typedef struct{
WORD wYear;
WORD wMonth;
WORD wDayOfWeek;
WORD wbDay ;
WORD wHour ;
WORD wMinute;
WORD wSecond;
WORD wMilliseconds

J}SYSIEMTIME
wMonth wDay  wYear cDayState
MONTHDAYSTATE
MCN_SELCHANGE
NMSELCHANGE
MCN_SELECT NMSELCHANGE
5.2 MFC
5.2.1 CCeButtonST
CCeButtonST MFC CButton CE
“e *? XP CCeButtonST 5-11 5-12

© Click o © Click o
% Standard @ SRR % Standardl @ s
j‘) —11 \g 48x48 icon f) —‘ﬂ ‘g 4848 icon
Search j . Search I >

Option 1
Q G e e 3 Back  hext [gg
o Traces enabled ° Traces enabled
@ SoftechSoftware ;1 Send Email @ SoftechSoftware %51 Send Email
5-11 CceButtonST 1 5-12 CceButtonST 2
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DRAWN

CCeButtonST

CButton

UNICODE

CCeButtonST
CeBtnST.h
CeBtnST.cpp

CCeButtonST

256

CCeButtonST

5

Windows Mobile

IDOK

OWNER
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CCeButtonST m_btnOk;
//
CDialog: :OnInitDialog();

m_btnOk.SubclassDIgltem(1DOK, this);
DoDataExchange

//
CDialog: :DoDataExchange (pDX) ;

// Create the IDOK button
DDX_Control (pDX, IDOK,m_btnOk) ;

2 CCeButtonST

CCeButtonST*m_pbtnOk;
OnlnitDialog

//
CDialog::OnInitDialog();

// 1DOK

m_pbtnOk = new CCeButtonST;

WS_TABSTOP,CRect(10,10,200,100), ,IDOK);

m_pbtnOk->Create(_T("'&0k'™), WS_CHILD | WS_VISIBLE | WS_GROUP | WS_TABSTOP,
CRect(10, 10, 200, 100), this, IDOK);

//

m_pbtnOk->SetFont(GetFont());

if (m_pbtnOk) delete m_pbtnOk;

g CCeButtonST << 5 \CCeButtonST_demo>~

1 Setlcon (using resources)

DWORD Setlcon(int nlconln, CSize sizeln = CSize(32,32), int nlconOut = NULL,
CSize sizeOut = CSize(32,32), int nlconDis = NULL, CSize sizeDis
= CSize(32,32))
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2 nlconln

2 sizeln

2 nlconOut

2 sizeOut

2 nlconDis

2 sizeDis

2 BTNST_OK

2 SetFlat

I 5 Windows Mobile

1D NULL

ID NULL

DWORD SetFlat(BOOL bFlat = TRUE, BOOL bRepaint = TRUE)

2 bFlat TRUE
2 bRepaint TRUE
> BTNST_OK

3 SetAlign

DWORD SetAlign(BYTE byAlign, BOOL bRepaint

FALSE

= TRUE)
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2 byAlign
ST_ALIGN_HORIZ
ST_ALIGN_VERT
ST_ALIGN_HORIZ_RIGHT
ST_ALIGN_HORIZ
2 bRepaint TRUE
> BTNST_OK

2 BTNST_INVALIDALIGN

4 SetCheck
checkbox

DWORD SetCheck(int nCheck, BOOL bRepaint = TRUE)

2 nCheck 1 checkbox 0 checkbox
2 bRepaint TRUE
2 BTNST_OK
5 GetCheck
checkbox

int GetCheck()

) checkbox
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6 SetDefaultColors

I 5 Windows Mobile

checkbox

DWORD SetDefaultColors(BOOL bRepaint = TRUE)

2 bRepaint

> BTNST OK

7 SetColor

2 byColorindex

TRUE °
DWORD SetColor(BYTE byColorindex, COLORREF crColor, BOOL bRepaint = TRUE)

BTNST_COLOR_BK_IN

BTNST_COLOR_FG_IN

BTNST_COLOR_BK_OUT

BTNST_COLOR_FG_OUT

BTNST_COLOR_BK_FOCUS

BTNST_COLOR_FG_FOCUS

2 crColor

2 bRepaint

TRUE
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5> BTNST_OK

2 BTNST_INVALIDINDEX

DWORD GetColor(BYTE byColorindex, COLORREF* crpColor)

8 GetColor

2 byColorindex

BTNST_COLOR_BK_IN

BTNST_COLOR_FG_IN

BTNST_COLOR_BK_OUT

BTNST_COLOR_FG_OUT

BTNST_COLOR_BK_FOCUS

BTNST_COLOR_FG_FOCUS

2 crpColor COLORREF

2 BTNST_OK

2 BTNST_INVALIDINDEX

DWORD SetBtnCursor(int nCursorld = NULL, BOOL bRepaint = TRUE)
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J

nCursorld ID NULL
bRepaint TRUE
BTNST_OK

BTNST_INVALIDRESOURCE

10 DrawBorder

DWORD DrawBorder(BOOL bDrawBorder = TRUE,

J

J

J

bDrawBorder TRUE
bRepaint TRUE
BTNST_OK

11 GetDefault

TRUE FALSE

BOOL GetDefault()

12 SetMenu

5

Windows Mobile

BOOL bRepaint = TRUE)

DWORD SetMenu(UINT nMenu, HWND hParentWnd, BOOL bRepaint = TRUE)

J

J

nMenu ID NULL

hParentWnd
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2 bRepaint TRUE

2 BTNST_OK

2 BTNST_INVALIDRESOURCE

13 OnDrawBackground

virtual DWORD OnDrawBackground(CDC* pDC, LPCRECT pRect)

2 pbC CDC

2 pRect CRect

2 BTNST_OK

14 OnDrawBorder

virtual DWORD OnDrawBorder(CDC* pDC, LPCRECT pRect)

2 pDbC CDC

2 pRect CRect

2 BTNST_OK
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5.2.2 Grid

1 MFC
Cwnd 5-13
& Column 0 | Column 1 lgmﬁnn\umns Eulumn ]
& RowdE E 75 O
[] Ron3d 156
Row 40 160
(] Rowdl 164
P Rowdz 163
Fiow 43 172
©  Rowdd 176
¥} Ronds wan
Fiow 4 184
- "
5-13
2
2 Shift+
- ]
- |
7
- ]
7
2 cc 3
2> OLE
2 Ctrl+C, Ctrl+X  Ctrl+V Ctrl-A ==
- ]
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") Intellimouse

9 UNICODE

Q WinCE

" ) Visual C++4.2/5.0/6.0  Windows CE 20 3.0

5-23

5-23

gridctrl.cpp  gridctrl.h
CellRange.h

CcellID  CcellRange

MemDC.h

Keith Rule DC
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InPlaceEdit.cpp  InPlaceEdit.h

. . OLE gridctrl.h
GridDropTarget.cpp ~ GridDropTarget.h
GRIDCONTROL_NO_DRAGDROP
grdictrl.h

Titletip.cpp ~ Titletip.h

GRIDCONTROL_NO_TITLETIPS

CWwnd  CGridCitrl
““MFCGridCtrl>~

CGridCtrl::CGridCtri(int nRows = 0, int nCols = 0, int nFixedRows = 0, int
nFixedCols = 0);

BOOL Create(const RECT& rect, CWnd* parent, UINT nlID,

DWORD dwStyle = WS_CHILD | WS_BORDER | WS_TABSTOP | WS_VISIBLE);

DDX_GridControl DDX_Control COleDropTarget::Register

void AFXAPI DDX_GridControl (CDataExchange* pDX, intnIDC, CGridCtrl&rControl);

* Grid €< 5\ gridtest>”

int GetRowCount() const

int  GetColumnCount() const

int  GetFixedRowCount() const

int  GetFixedColumnCount() const

BOOL SetRowCount(int nRows) TRUE
BOOL SetColumnCount(int nCols) TRUE
BOOL SetFixedRowCount(int nFixedRows = 1) TRUE
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BOOL SetFixedColumnCount(int nFixedCols = 1)

\ TRUE

int GetRowHeight(int nRow) const

nRow

BOOL SetRowHeight(int row, int height)

nRow

int GetColumnWidth(int nCol) const

nCol

BOOL SetColumnWidth(int col, int width)

nCol

int GetFixedRowHeight() const

int GetFixedColumnWidth() const

long GetVirtualHeight() const

long GetVirtualWidth() const

BOOL GetCellOrigin(int nRow, int nCol,
LPPOINT p)

nRow,nCol
TRUE

BOOL GetCellOrigin(const CCellID& cell,
LPPOINT p)

TRUE

BOOL GetCellRect(int nRow, int nCol, LPRECT
pRect)

nRow,nCol

TRUE

BOOL GetCellRect(const CCelliID& cell, LPRECT
pRect)

TRUE

BOOL GetTextRect(int nRow, int nCol, LPRECT
pRect)

(nRow,nCol)
TRUE

BOOL GetTextRect(const CCellID& cell, LPRECT
pRect)

TRUE

void SetlmageList(ClmageList* pList)

ClmageList* GetlmageList()

void SetGridLines(int nWhichLines = GVL_BOTH)
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int GetGridLines()

void SetEditable(BOOL bEditable = TRUE)

BOOL IsEditable()

void SetModified(BOOL bModified = TRUE, int
nRow = -1, int nCol = -1)

BOOL GetModified(int nRow = -1, int nCol = -1)

void SetListMode(BOOL bEnableListMode = TRUE)

BOOL GetListMode()

void SetSingleRowSelection(BOOL bSing = TRUE)

BOOL GetSingleRowSelection()

void EnableSelection(BOOL bEnable = TRUE)

BOOL IsSelectable()

void EnableDragAndDrop(BOOL bAllow = TRUE)

BOOL GetDragAndDrop()

void SetRowResize(BOOL bResize = TRUE)

BOOL GetRowResize()

void SetColumnResize(BOOL bResize = TRUE)

BOOL GetColumnResize()

void SetHeaderSort(BOOL bSortOnClick = TRUE)

BOOL GetHeaderSort()

void SetHandleTabKey(BOOL bHandleTab = TRUE)

TAB

BOOL GetHandleTabKey()

TAB

void SetDoubleBuffering(BOOL bBuffer = TRUE)

BOOL GetDoubleBuffering()

void EnsureVisible(CCellID &cell)

BOOL IsCellVisible(CCellID &cell) const
BOOL IsCellVisible(CCellID cell) const

TRUE

BOOL IsCellEditable(CCellID &cell) const
BOOL IsCellEditable(CCellID cell) const

TRUE

void EnsureVisible(int nRow, int nCol)

void EnableTitleTips(BOOL bEnable = TRUE)

BOOL GetTitleTips()
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BOOL IsCellFixed(int nRow, int nCol)

TRUE

void SetTextColor(COLORREF clr)

COLORREF GetTextColor()

void SetTextBkColor(COLORREF clr)

COLORREF GetTextBkColor()

void SetFixedTextColor(COLORREF clr)

COLORREF GetFixedTextColor()

void SetFixedBkColor(COLORREF clr)

COLORREF GetFixedBkColor()

void SetBkColor(COLORREF clr)

COLORREF GetBkColor()

void SetGridColor(COLORREF clr)

COLORREF GetGridColor()

int GetSelectedCount()

CCellID GetFocusCell()

GV_ITEM
BOOL Setltem(const GV_ITEM* pltem) CListCtrl::Set-
Item
BOOL Getltem(GV_ITEM* pltem) GV_ITEM
BOOL SetltemText(int nRow, int nCol, LPCTSTR
TRUE

str)

virtual CString GetltemText(int nRow, int nCol)

LVN_GETDISPINFO
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BOOL SetltemData(int nRow, int nCol, LPARAM
IParam)

TRUE

IParam

LPARAM GetltemData(int nRow, int nCol) const
BOOL SetltemImage(int nRow, int nCol, int ilmage)
int GetltemImage(int nRow, int nCol) const

BOOL SetltemState(int nRow, int nCol, UINT state)

IParam

TRUE

TRUE

UINT GetltemState(int nRow, int nCol) const

BOOL SetltemFormat(int nRow, int nCol, UINT
nFormat)

CDC::DrawText

TRUE

DT_

*

UINT GetltemFormat(int nRow, int nCol) const

CDC::DrawText DT_*

BOOL SetltemBkColour(int nRow, int nCol,
COLORREF cr = CLR_DEFAULT)

TRUE

COLORREF GetltemBkColour(int nRow, int nCol)
const

BOOL SetltemFgColour(int nRow, int nCol,
COLORREF cr = CLR_DEFAULT)

TRUE

COLORREF GetltemFgColour(int nRow, int nCol) const
BOOL SetltemFont(int nRow, int nCol, LOGFONT* If)
LOGFONT* GetltemFont(int nRow, int nCol) const

TRUE

10

int  InsertColumn(LPCTSTR  strHeading, UINT
nFormat, int nColumn = -1)

nCol

StrHeading

nCol<0
nFormat

int InsertRow(LPCTSTR strHeading, int nRow = -1)

nRow

nRow<0

BOOL DeleteColumn(int nColumn)

nColumn

TRUE
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BOOL DeleteRow(int nRow)

nRow TRUE

BOOL DeleteAllltems()

BOOL DeleteNonFixedRows()

BOOL AutoSizeRow(int nRow)

BOOL AutoSizeColumn(int nCol)

void AutoSizeRows()

void AutoSizeColumns()

void AutoSize()

void ExpandColumnsToFit()

void ExpandRowsToFit()

void ExpandToFit()

CSize GetTextExtent(LPCTSTR str, BOOL
bUseSelectedFont = TRUE)

str

void SetRedraw(BOOL bAllowDraw, BOOL
bResetScrollBars = FALSE)

BOOL RedrawCell(int nRow, int nCol, CDC* pDC =
NULL)

BOOL RedrawCell(const CCellID& cell, CDC* pDC
=NULL)

BOOL RedrawRow(int row)

BOOL RedrawColumn(int col)

CCellRange GetCellRange()

void SetSelectedRange(const CCellRange&
Range, BOOL bForceRepaint = FALSE);

void SetSelectedRange(int nMinRow, int
nMinCol, int nMaxRow, int nMaxCol, BOOL
bForceRepaint = FALSE);

BOOL IsValid(int nRow, int nCol) TRUE
BOOL IsValid(const CCellID& cell) TRUE
BOOL IsValid(const CCellRange& range) TRUE

CCellID GetNextltem(CCellID& cell, int nFlags) const

CListCtrl::GetNextltem

BOOL SortTextltems(int nCol, BOOL bAscending)

TRUE
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BOOL Sortltems(PFNLVCOMPARE pfnCompare, pfnCompare
int nCol, BOOL bAscending, LPARAM data = 0) CListCtrl::Sortltems TRUE

11

5-30
5-30
void Print()
virtual void OnBeginPrinting(CDC *pDC, CPrintinfo CView OnBegin-
*plnfo) Printing
’ . . . CView OnPrint

virtual void OnPrint(CDC *pDC, CPrintInfo *pInfo)
virtual void OnEndPrinting(CDC *pDC, CPrintinfo CView OnEndPri-
*plnfo) nting

12

1 CCelllD

class CCelllD

{
public:
int row, col; //

CCellID(int nRow = -1, int nCol = -1)

int IsvalidQ);
int operator==(const CCelllID& rhs);
int operator!=(const CCelllID& rhs);

2 CCellRange

class CCellRange

{
public:

CCellRange(int nMinRow = -1, int nMinCol = -1, int nMaxRow = -1, int nMaxCol

= -
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void Set(int nMinRow = -1, int nMinCol = -1, int nMaxRow = -1, int nMaxCol

int Isvalid() const;
int InRange(int row, int col) const; // 1s therow/col inthe range?
int InRange(const CCelllD& celllD) const; // is the cell in the range?

CCelllID GetTopLeft() const; // Get topleft cell in range

CCellRange Intersect(const CCellRange& rhs) const;
// Returns the intersectionof
// two cell ranges

int GetMinRow() const; // Self explanatory

void SetMinRow(int minRow);

int GetMinCol() const;

void SetMinCol (int minCol);

int GetMaxRow() const;

void SetMaxRow(int maxRow) ;

int GetMaxCol() const;

void SetMaxCol(int maxCol);

int GetRowSpan() const; // Number of rows spanned
int GetColSpan() const; // Number of columns spanned

int operator==(const CCellRange& rhs);
int operator!=(const CCellRange& rhs);

GV_ITEM
Get/Setltem

typedef struct _GV_ITEM {

int row,col; //

UINT mask; // /

UINT state; // /

UINT nFormat; // CDC: :DrawText
CString szText; //

int ilmage; //

COLORREF crBkCIr; // CLR_DEFAULT

COLORREF crFgClr; // CLR_DEFAULT

LPARAM  IParam; // 32

LOGFONT IfFont; //

3 GV_ITEM;
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GVL_NONE

GVL_HORZ

GVL_VERT

GVL_BOTH

GVIF_TEXT

GVIF_IMAGE

GVIF_PARAM IParam

GVIF_STATE

GVIF_BKCLR

GVIF_FGCLR

GVIF_FORMAT

GVIE_FONT

GVIS_FOCUSED

GVIS_SELECTED

GVIS_DROPHILITED

GVIS_READONLY
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> GVIS_FIXED

2 GVIS_MODIFIED

5> GVNI_FOCUSED
5> GVNI_SELECTED
5 GVNI_DROPHILITED
5> GVNI_READONLY
5> GVNI_FIXED

5 GVNI_MODIFIED

5> GVNI_ABOVE

5> GVNI_BELOW

5> GVNI_TOLEFT

5> GVNI_TORIGHT

5> GVNI_ALL

5> GVNI_AREA

2 GVN_BEGINDRAG

2 GVN_BEGINLABELEDIT
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2 GVN_ENDLABELEDIT

LVN_... NM_GRIDVIEW

typedef struct tagNM_GRIDVIEW {
NMHDR hdr;
int iRow;
int iColumn;

3} NM_GRIDVIEW;

13

1
OnPrint

virtual void PrintColumnHeadings(CDC *pDC, CPrintinfo *plInfo);
virtual void PrintHeader(CDC *pDC, CPrintinfo *plInfo);
virtual void PrintFooter(CDC *pDC, CPrintinfo *plInfo);

2
virtual ClmageList* CreateDraglmage(CPoint *pHotSpot)
3

virtual void OnFixedColumnClick(CCelllID& cell);
virtual void OnFixedRowClick(CCelllID& cell);

4

virtual void OnEditCell(int nRow, int nCol, UINT nChar) -

virtual void OnEndEditCell(int nRow, int nCol, CString str) -

virtual void CreatelnPlaceEditControl (CRect& rect, DWORD dwStyle, int nRow,
int nCol, LPCTSTR szText, int nChar) -

5

virtual CSize GetCellExtent(int nRow, int nCol, CDC* pDC) -

virtual void OnDraw(CDC& origDC); -

virtual BOOL DrawFixedCell(CDC* pDC, int nRow, int nCol, -

CRect rect, BOOL bEraseBk=FALSE)

virtual BOOL DrawCell(CDC* pDC, int nRow, int nCol, CRect rect, BOOL
bEraseBk=FALSE) -

161



V \/ indows

"Y' Moabie

6

virtual CGridCell* CreateCell(int nRow, int nCol)

virtual void EmptyCell(CGridCell* cell, int nRow, int nCol)

5-31

5-31

virtual void OnEditCut()

Ctrl+X

virtual void OnEditCopy() Ctrl+C

virtual void OnEditPaste() Ctrl+Vv

virtual void OnEditSelectAll()

Ctrl+A

5.2.3 Progress

WaitProgress 21224

[
(@) Busy Mode () Progess Mode

i —
) ]

Busy Mode Type ;-Busy Mode Fill —
(® Ping Pong @ Hlock

() Left to Right € smoath

() Right To Left

Spsed [250_|ms mterblock |1
tum of Blocks Smooth

5-14  Progress

CKCBusyProgress CStatic
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void SetNumSteps(int nNumSteps)

.

int GetNumSteps()

.

void SetCurPos(int nCurPos)

.

int GetCurPos()

J

void SetInterBlockPadding(int nPadding)

.

int GetlnterBlockPadding()

9 BPC_MODE_BUSY

void SetSpeed(int nSpeed)

9 BPC_MODE_BUSY

int GetSpeed()

9 BPC_MODE_BUSY

5

Windows Mobile
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bool IsRunning()
>

void SetMode(int nMode = BPC_MODE_BUSY)

5-32
5-32
BPC_MODE_BUSY 0x00000001
BPC_MODE_PROGRESS 0x00000002
9
int GetMode()
d BPC_MODE_PROGRESS

void SetRange(int nLower, int nUpper)
"] BPC_MODE_PROGRESS

void GetRange(int& nLower, int& nUpper)

void Recalc()

void Reset()
"] BPC_MODE_BUSY

void Start()
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. BPC_MODE_BUSY
void EndQ)

9

void Steplt()

-]

COLORREF GetColBkg(Q

9

void SetColBkg(COLORREF col)

J

COLORREF GetColBlockFace()

-]

void SetColBlockFace(COLORREF col)
9

COLORREF GetColBlockEdge()

9

void SetColBlockEdge(COLORREF col)
9

COLORREF GetColBlockFaceHi ()

5

Windows Mobile
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void SetColBlockFaceHi(COLORREF col)

J

COLORREF GetColBlockEdgeHi ()

void SetColBlockEdgeHi (COLORREF col)
. COLOR_3DFACE

void UseSysColBkg(bool bUse = true)
bUse=true WM_SYSCOLORCHANGE

2 BPC_MODE_BUSY

void SetBusyType(int nType = BPC_BUSY_PINGPONG)

3 BPC_BUSY_PINGPONG BPC_BUSY_LTR

BPC_BUSY_RTL

9 BPC_MODE_BUSY

int GetBusyType()

2 BPC_MODE_BUSY

void SetBusyFill(int nFill = BPC_BUSYFILL_BLOCK)

BPC_BUSYFILL_BLOCK

9 BPC_MODE_BUSY

int GetBusyFill(Q)
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] BPC_MODE_BUSY BPC_BUSYFILL_SMOOTH

void SetGranularity(int nGranularity = 5)

2 BPC_MODE_BUSY BPC_BUSYFILL_SMOOTH

int GetGranularity()

2

virtual void DrawBackground(CDC& dc, CRecté& rect)

CRect rect

J

virtual void DrawBlock(CDC& dc, CRect& rect)

CRect rect

9

virtual void DrawHiliteBlock(CDC& dc, CRect& rect)
CRect rect

J

virtual void DrawPartialBlock(CDC& dc, CRect& rect)
CRect rect

3

SendMessage() PostMessage()

5-33
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5-33
WPARAM LPARAM

BPM_SETNUMSTEPS (int) N/A SetNumSteps(int nNumSteps)

BPM_SETCURPOS (int) | N/A SetCurPos(int nCurPos)

BPM_SETIBPAD (int) N/A SetInterBlockPadding(int nPadding)

BPM_SETSPEED (int) N/A SetSpeed(int nSpeed)

BPM_SETRANGE . . SetRange(int& nLower, int& nUpper)

(int) (int)

BPM_SETMODE (int) N/A SetMode(int nMode)

BPM_STARTBUSY N/A N/A Start()

BPM_ENDBUSY N/A N/A End()

BPM_STEPIT N/A N/A Steplt()

KCBusyProgress.h  KCBusyProgress.cpp
ID IDC_STATIC_PROGRESS
ClassWizard CStatic m_ProgressCtrl
KCBusyProgress.h CStatic m_ProgressCtrl CKCBusyProgress ProgressCtrl
Office 97 5-15
O
Etart | @) By Mode () Progess Mode
ColourPicker.h ColourPicker.cpp ColourPopup.h  ColourPopup.cpp
1D
IDC_BTN_COLOR ClassWizard CButton m_btnColorCtrl
ColourPopup.h CButton m_btnColorCtrl

CColourPopup m_btnColorCtrl
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CPN_SELENDOK

1 DECLARE_MESSAGE_MAP()
afx_msg LONG OnSelEndOK(UINT IParam, LONG wParam) OnSelEndOK

2 END_MESSAGE_MAP()
ON_MESSAGE(CPN_SELENDOK, OnSelEndOK) OnSelEndOK
IParam wParam ID

| 3 Progress ¢ 5 \WaitProgress>”
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6.1

EVC MFC Pocket PC MFC
Windows
6.1.1
EVC MFC CView OnDraw()
OnDraw()
void CDrawTextView: :OnDraw(CDC* pDC)
{

CDrawTextDoc* pDoc = GetDocument();
ASSERT_VALID(pDoc);
// TODO: add draw code for native data here

b
CDC CObject Device Context
OnDraw CDC* pDC pDC
CDC CDC Windows CE
Windows CE Windows CE

1 DrawText()

CDC DrawText()



Tab
DrawText()

CDC:: DrawText

virtual int DrawText(LPCTSTR IpszString, int nCount, LPRECT IpRect, UINT

nFormat) ;

int DrawText(const CString& str, LPRECT IpRect, UINT nFormat);

2 lpszString

2 nCount

2 IpRect

o ostr

< nFormat

DT_BOTTOM

DT_CALCRECT

DT_CENTER

DT_EXPANDTABS

T8 7E B AT E

FEEFIAFR K.

878 T R SCAR AR XA

5 7 L Y AT B CString X4

o E SRR AL s, A LA R 2

FERE SCAIRXT 57 o B AAZ5F1 DT_SINGLELINE [R]AS {5 .
B E R SERE R B, WERA 2N 1E XA, DrawText f4fiff
F I IpRect 28R E AL SERE , JF HAEMAETE I 2 e
HEAE IESCAT IR S —A7

K IE UK JE 2R

PR TAB 4%, B TAB FAF R 8 MEMF v

DT_EXTERNALLEADING 747 i BN AL & AMTATIRIBE . IR OLT , ShaRATIE

B AN LR A IE AT R T
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DT_NOCLIP

DT_NOPREFIX

DT_RIGH

DT_SINGLELINE

DT_TABSTOP

DT_TOP

DT_VCENTER

DT_WORDBREAK

TIN5 5B

kX HT AR AL B, R, DrawText()H5 A B0 74
B — 54, RVERTE “&” J& I 745 R i kil — 4 T &l
2. JFH., AIBENCTFRT “&&” MRMATEI -~ “&” YR
4. iR ER DT_NOPREFIX, HUH T X% 715 &b
AbFR, BIANSSTE S T A 745 R SR 2.

JAPHE TE SO AT 5

RSB RAT . IR THI RS TR AT 1T

BE TAB P15 IR AL,

& IS TR 55 ({LHE AT o

P8 E AR 7 1) b JErh BRSO (R AT ) -

6 BRI, AnSR 4L IpRect 85 TAETE AL, Y
— PRSI, B S E R 2 [ ) E AT

— AT LR DI AT

DT_CALCRECT DT_EXTERNALLEADING DT_INTERNAL DT_NOCLIP DT_

NOPREFIX DT_TABSTOP
DrawText
CDC DrawText

//

void CDrawTextView: :OnDraw(CDC* pDC){
CDrawTextDoc* pDoc = GetDocument();
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ASSERT_VAL ID(pDoc);

CString str;
str=L"ABCDEFGH 1 JKLMOPQRSTUVWXYZ"";

CRect rect(10,100,200,200);
pDC->DrawText(str,rect,DT_CENTER|DT_NOCLIP);

b

3 |chapters_1 G 4% 2:33 6

ABCOEFGHIIKLMOPOQRETILWWIYE
Edit Tools ) =7 =
6-1 1

3 DrawText << 6 \DrawText~~
2 ExtTextOut()
CDC ExtTextOut()

CDC: :ExtTextOut

virtual BOOLExtTextOut(intx inty UINTnOptions LPCRECT IpRect LPCTSTR IpszString
UINT nCount LPINT 1pDxWidths);

BOOL ExtTextOut(intx inty UINTnOptions LPCRECT IpRect constCString&str
LPINT IpDxWidths);

2 X 25 A RE AT R R B — TR AT TR R A IE R x AR
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//

obile

y 4 A E AR T ) — TR AR SRR A IB R y ARR
nOptions FeE LR ERY{EE ETO_CLIPPED, ETO_OPAQUE ARG I4l&
(Fbin:. ETO_CLIPPED | ETO_OPAQUE ), & Afli FHALfIdrd& (F8EHN 0).
ETO_CLIPPED {E#5 7~ Windows 4 SCA 4 55 %6 LATE i ) ; ETO_OPAQUE {45 &

HRTE SO

IpRect 81—/~ RECT 4544
IpszString R STV X M E S
nCount 58 R I AL
IpDXWidths A3 ] 5 HAH RIS A5 BT s 22 [ 25 (A — 50, i IpDx[i]i2 48 B

JUH TR FATAIT | MIFAFEE i+1 20T, AR NULL,  eRE(l TSRS AIRIEEAE

str 5 E B N FAT Y CString X4,
ExtTextOut()

CDC ExtTextOut

void CDrawTextView: :OnDraw(CDC* pDC)

{
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CDrawTextDoc* pDoc = GetDocument();
ASSERT_VALID(pDoc);

CString str;

str=L"ABCDEFGH I JKLMOPQRSTUVWXYZ"" ;

int nWidths[9]={10,20,30,40,50,60,70,80,90};

CRect rect(10,100,200,200);
pDC->ExtTextOut(100,120,ETO_CLIPPED, rect,str,nWidths);

nWidths[9] ExtTextOut



6-2
ExtTextOut
<< 6 \DrawText>”
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AR C D E F

Edit Tools (=7 E|A
6-2 2

6.1.2
EVC MFC Pocket PC
Windows
1
SetBkMode()
SetBkMode()

SetBkMode(int nBkMode)

2 nBkMode REDTHEA, AUTHABUE,
J OPAQUE BRSO T R EE,
D TRANSPARENT 5 Y SOAR T SEBI (2 TERY
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1 RGB()
MFC COLORREF RGB() RGB()

RGB()

RGB(cRed cGreen cBlue)

COLORREF

J cRed FORL AR A, BUEVERFN 0~ 255,
D cGreen FonstOpysmEEE, BUEJLE N 0~ 255,

D cBlue  FoRiinysmiEEE, HBUEJELE N 0~ 255,

RGB() 3 RGB(0 0 255)
RGB 255 0 O
2 SetTextColor()

CDC SetTextColor()

COLORREF CDC SetTextColor()

CbC SetTextColor()
virtual COLORREF SetTextColor(COLORREF crColor)

COLORREF
crColor
3 GetTextColor()
CDC GetTextColor() GetTextColor()

CbC GetTextColor
COLORREF GetTextColor() const
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COLORREF

CDC SetBkColor()
SetBkColorO

SetBkColor (COLORREF crColor)

RGB 0x80000000
crColor
v OPAGUE
TRANSPARENT
CDC GetBkColorO
ExtTextOut()
//
void CDrawTextView: :OnDraw(CDC* pDC)
{

CDrawTextDoc* pDoc = GetDocument();
ASSERT_VALID(pDoc);

CString str;
str=L"ABCDEFGH 1 JKLMOPQRSTUVWXYZ"";

int nBkColor;

int nWidths[9]={10,20,30,40,50,60,70,80,90};
CRect rect(10,100,200,200);

COLORREF rColor,oColor;
rColor=RGB(255,0,0);
oColor=pDC->SetTextColor(rColor);

nBkColor=pDC->SetBkColor (OPAQUE) ;
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|6

pDC->SetBkColor(RGB(0,0,255));
pDC->ExtTextOut(100,120,ETO_CLIPPED, rect,str,nWidths);
pDC->SetBkMode(nBkColor) ;

6-3
nBkMode
OPAQUE nBkMode

nBkColor=pDC->SetBkColor (OPAQUE) ;
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3| chapter5_1 5 £ 302 e

Edit Tools 7% [
6-3
pDC->SetBkColor(RGB(0,0,255));
nBkMode
» ExtTextOut
\ DrawText”~
6.1.3
Windows CE Windows
i m 0
MFC TEXTMETRIC

typedef struct tagTEXTMETRIC

{//€m
LONG tmHeight //
LONG tmAscent //
LONG tmDescent //
LONG tmInternallLeading //
LONG tmExternallLeading //
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TEXTMETRIC



LONG tmAveCharWidth
LONG tmMaxCharWidth
LONG tmWeight

LONG tmOverhang

LONG tmDigitizedAspectX
LONG tmDigitizedAspectY
BCHAR tmFirstChar

BCHAR tmLastChar

BCHAR tmDefaultChar /
BCHAR tmBreakChar

BYTE tmltalic

BYTE tmUnderLined

BYTE tmStruckOut

BYTE tmPitchAndFamily
BYTE tmCharSet
J}TEXTMETRIC

CDC

GetTextExtent()

CDC: :GetTextExtent

CSize GetTextExtent (LPCTBTR IpszString

//
//
//
//
//
//
//
//
/

//
//
//
//
//
//

GetTextMetrics()

o O

? CDC

GetTextExtent()

int nCount) const

CBize GetTextExtent (const CString& str) const

CSize
D IpszStrin BT SEE RFAFER
2 nCount F6 08 AT H TP AL
D str f &35 A7 Y CString X4
6.1.4
Windows CE Raster  TrueType TrueType
CE 2.0 Raster

Windows
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Raster

A 0N -

wile  EETEERA

Raster
TrueType

TrueType

MFC

CFont

CDC

CDC
CreateFont()

Windows CE

CFont MyFont

CreateFont
SelectObiject()
DeleteObject()

CFont: :CreateFont

BOOL CreateFont(iht nHeight int nWidth int nEscapement int nOrientation
int nWeight BYTE bltalic BYTE bUnderline BYTE cStrikeOut BYTE nCharSet BYTE
nOutPrecision BYTE nClipPredsion BYTE nQuality BYTEnPitchAndFamily LPCTSTR
1pszFacename)
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nHeight

nWidth

nEscapement

AL

nOrientation

nWeight

5

HETFATRIE. 0, RS E.

>‘z4

WEFFIE . b0, W) Windows AR H 7 4 3% FHIE 4 596

BB SO AR E ] . R 0, WSE AR & 0.1 S —A

VR SCA I — AT R A R, B fE 0.
BCETRBOHA (BFE ). DUT 245 s B A (e -

W



FW_DONTCARE 0

FW_THIN 100
FW_EXTRALIGHT 200
FW_ULTRALIGHT 200

FW_LIGHT 300
FW_NORMAL 400
FW_REGULAR 400
FW_MEDIUM 500
FW_SEMIBOLD 600
FW_DEMIBOLD 600
FW_BOLD 700

FW_EXTRABOLD 800
FW_ULTRABOLD 800
FW_BLACK 900
FW_HEAVY 900

D blitalic AN 0B, FoRFHAS

J  buUnderline Ak OB, IRk,

D cStrikeOut AN OB, HUH FRIZk.

D nCharSet F8E PR R AR 4E . Windows $24E T 5 B4, H

AR -

TATEE I fE

ANSI_CHARSET 0
DEFAULT_CHARSET 1
SYMBOL_CHARSET 2
SHIFTJIS_CHARSET 128
OEM_CHARSET 255

2 nOutPrecision FerE A FR . FRE Windows 1 FH 952 R 7 26 fa) 5 v R
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L.
B AR LR AR
OUT_CHARACTER_PRECIS, OUT_STRING_PRECIS,
OUT_DEFAULT_PRECIS. OUT_STROKE_PRECIS,
OUT DEVICE_PRECIS. OUT TT PRECIS. OUT RASTER_PRECIS
2 nClipPrecision F 08 FAT B R A AR 3 9 DI 2. Windows & L TR
JURPEIEI =
CLIP_CHARACTER_PRECIS. CLIP_MASK .
CLIP_DEPAULT _PRECIS. CLIP_STROKE_PRECIS.

CLIP_ENCAPSULATE. CLIP_TT_ALWAYS,

CLIP_LH_ANGLES
2 nQuality W0 windows UNAREEAEA R PR, A 3 Aot

DEFAULT_QUALITY ., DRAFT_QUALITY. PROOF_QUALITY .
9 nPitchAndFamily 8@ FRIEE 555 . Windows & L FRIEEA 3 Fi:
DEFAULT_PITCH FRGRAE W TE R,
VARIABLE_PITCH /R ZRfy[a]HE ;
PIXED_PITCH PR E IR

D IpszFacename TR EF R INE 2R

CreateFont()
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// CreateFont

void CDrawTextView: :OnDraw(CDC* pDC)

{
CDrawTextDoc* pDoc = GetDocument();
ASSERT_VAL ID(pDoc) ;

CFont MyFont;
CString str;
str=L"ABCDEFGH I JKLMOPQRSTUVWXYZ"";
//int nBkColor;
int nWidths[9]={50,50,50,50,50};
pDC->SetTextColor(RGB(0,0,255));
MyFont.CreateFont(100,
30,
10,
45,
FW_HEAVY,
TRUE,
TRUE,
0,
DEFAULT_CHARSET,
OUT_DEFAULT_PRECIS,
CLIP_DEFAULT_PRECIS,
DRAFT_QUALITY,
FIXED_PITCH]FF_SWISS,
L"myfont'™);
pDC->SelectObject(&MyFont);

CRect rect(0,100,200,200);

pDC->SetBkColor(RGB(0,0,255));
pDC->ExtTextOut(0,120,ETO_CLIPPED, rect,str,nWidths);

CFont MyFont CFont
CFont CreateFont ExtTextOut()

6-4
» << 6 \DrawText””
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7' flchapter5_1 @ o+ 3:28 0

Edit Tools 27 E|‘
6-4
6.1.5
1
CDC::SetBkmode OPAQUE
CDC::SetBkMode TRANSPAARENT
TRANSPARENT

void CDrawTextView: :OnDraw(CDC* pDC)

{
CDrawTextDoc* pDoc = GetDocument();
ASSERT_VALID(pDoc);

//
CRect rcView;
GetClientRect (rcView);
//Create sample string to display.
CString str (_T (“"Awesome Shadow Text "));
//Set the background mode to transparent.
pDC->SetBkMode (TRANSPARENT) ;

//

rcView.OffsetRect (1, 1);

pDC->SetTextColor (RGB (0, 0, 0));

pDC->DrawText (str, str.GetLength (), rcView, DT_SINGLELINE | DT_CENTER |
DT_VCENTER);

178



//
rcView.OffsetRect (-1,-1);
pDC->SetTextColor (RGB (255, 0, 0)):

pDC->DrawText (str, str.GetlLength (), rcView, DT_SINGLELINE | DT_CENTER |

DT_VCENTER);

// TODO: add draw code for native data here

}
6-5
£ |chapters_1 G % 3:34 °
#wesome Shadow Text . . .
Edit Tools %, 27 {18
6-5
3
2
TrueType GDI
LOGFONT IfEscapement
IfEscapement 450
Arial 15

void CDrawTextView: :OnDraw(CDC* pDC)
{

CDrawTextDoc* pDoc = GetDocument();
ASSERT_VAL ID(pDoc) ;

//
CRect rcClient;
GetClientRect (rcClient);

CString str(_T("Wheeee

I am rotating!"));

“< 6 \DrawText>”

X

45 14
//
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pDC->SetBkMode (TRANSPARENT); // TRANSPARENT
pDC->SetTextColor (RGB (255,0,0));

//

CFont font;

LOGFONT stFont;

//

memset(&stFont, 0, sizeof (LOGFONT));
stFont. IfWeight=FW_NORMAL ;
stFont.IfClipPrecision=CLIP_DEFAULT_PRECIS;
wchar_t strl[15];

wsprintf( strl, _T("Arial™));
wcscpy(stFont. I fFaceName, strl);

for (int nAngle=0; nAngle<3600;nAngle+=300) // 15
{
stFont. I fEscapement=nAngle; //

font.CreateFontIndirect(&stFont); //
CFont* pOldFont=pDC ->SelectObject(&font);

pDC->DrawText (str, str.GetlLength (), rcClient, DT_SIN-
GLELINE | DT_CENTER | DT_VCENTER); //

pDC->SelectObject(pOldFont); //
font.DeleteObject();

6-6

Edit Tools % Ez 2 @ $ |+

6-6
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} cc

6.2

6.2.1

CDC SetPixel()

CDC: :SetPixel
COLORREF SetPixel(int x int y COLORREF crColor)
COLORREF SetPixel (POINT point COLORREF crColor)

(RGB )
J X Fa g S X g B AL bR
Jy FaxE S Y HZ AR

D crColor %8 R 5S4,

MoveTo() LineTo() CDC
LineTo()
MoveTo

CDC: :MoveTo(int x int y)

9 X MR X AR

Dy AT Y RlARAR,

|6

\ DrawText”~

MoveTo()
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obile F N AT E
LineTo()

CDC::LineTo(int x int y)

9 X MR X hARAR

Dy CNEBYY AR,

Rectangle()

CDC: :Rectangle()
BOOlI Rectangle(int x1 1int yl int x2 1iInc y2)
BOOI Rectangle(LPCRECT IpRect)

2 xl WEHIC A EAf X AR
2yl WE I LAy HAaFR.
> x2 WEHICHA N x AR
2 y2 BCEFIERA My AR

D IpRect —> CRect I IX X4 .

Ellipse()

CDC: :Ellipse()
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BOOL Ellipse(int x1 int yl int x2 int y2)
BOOL Ellipse(LPCRECT IpRect)

2 x1 IR SMIFEIE B 26 Ly x b
2yl TR ANIFEE Y ZE B Ay b
2 x2 TR SMIFETE AT T Ay x A b
9 y2 BSR4 T 1y A bm

9 IpRect  WHEISMIFIE .

DrawFocusRect()
DrawFocusRect()
DrawFocusRect()
DrawFocusRect()

void DrawFocusRect(LPCRECT IpRect)

IpRect  FH T4 & 5EJE A AE X Ik

FillRect()
FillRect()

void FillRect(LPRECT IpRect CBrush 9 pBrush)

O IpRect TS EB HIAIY K.

9 pBrush  #§%E FH THE 7 A il
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FrameRect()
FrameRect()
FrameRect()

void FrameRect(LPRECT IpRect CBrush pBrush)

D IpReet I TH5 & ELx il AU FIE X d5k

9 pBrush 5% JH T2 HIAEIE 04 mi

InvertRect()
InvertRect() InvertReet()

void InvertRect(LPRECT IpRect)

IpRect T4 B 52 (4 it s AT X 488

void CDrawShapeView: :OnDraw(CDC* pDC)

{
CDrawShapeDoc* pDoc = GetDocument();
ASSERT_VALID(pDoc);

//

pDC->SetPixel (80,80,RGB(0,0,255));
//

pDC->MoveTo(10,250) ;

//

pDC->LineTo(250,250);

CRect rectl1(30,30,200,200);
POINT pointl,point2;
pointl._x=30;

pointl.y=30;

point2._x=50;

point2._.y=50;

//
pDC->Rectangle(200,80,250,200) ;
//

pDC->Ellipse(60,10,200,210);
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CRect rect2(50,50,210,210);
CRect rect3(10,10,70,70);
CRect rect4(30,30,90,40);

CBrush brush(RGB(0,0,255));
//

pDC->DrawFocusRect(rect2);
//
pDC->FillRect(rect3,&brush);
//
pDC->FrameRect(rect4,&brush) ;
//

pDC->InvertRect(rect4);

6-7

1k Tods Gl m=)-

6-7 GDI

GDI ¢ 6 \DrawShape””
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6.2.2
DrawShape
?
Visual C++
CPen CPen Pen
r Pen Brush
Pen
1 CPen

CPen pBluePent
CPen hGreeaPen*

2 CPen

BOOL CreatePen(int nPenStyle int nWidth COLORREF crColor)
3

pOldPen=pDC->SelectObject( Pen)

4
5

pDC->SelectObject(pOldPen)

1
Windows 3
2 BLACK_PEN SN
2 NULL_PEN 25 1) 2 (S 0 2 B AN I 3 HE)
2 WHITE_PEN EREAITES
CDC SelectStockObject()
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void CDrawShapeView: :OnDraw(CDC* pDC)

{
CDrawShapeDoc* pDoc = GetDocument();

ASSERT_VALID(pDoc);

//
CRect rect(50,50,210,210);

// CPen
CPen *pOldPen;

// CcDC SelectStockObject()
pOldPen
pOldPen=(CPen*)pDC->SelectStockObject(BLACK_ PEN);

// cbC EllipseQ
pDC->Ellipse(rect);

// CDC SelectObject()
pDC->SelectObject(pOldPen);

6-8

."I.,-‘;r f|chapters_2

Edit Tools 27 B~

6-8

¥ GDI < 6 \DrawShape>~

Pen CreatePen() CreatePen()
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CPcn: :CreatePen()
BOOL CreatePen(int nPenStyle int nWidth COLORREF crColor)

D nPenStyle TAC B ) 2 T XA

J nWidth T W Y T
2 crColor T I 28 1 0,

void CDrawShapeView: :OnDraw(CDC* pDC)

{
CDrawShapeDoc* pDoc = GetDocument();
ASSERT_VALID(pDoc);
//
CPen hRedPen(PS_SOLID,1,RGB(255,0,0));
CPen* pBulePen;
CPen hGreenPen;
CPen* pPrePen;
// new
pBulePen=new CPen(PS_SOLID,1,RGB(0,0,255));
// CPen CreatePen()
hGreenPen.CreatePen(PS_SOLID,1,RGB(0,255,0));
// CcDC SelectObject()
pPrePen.
if (pPrePen=pDC->SelectObject(&hRedPen))
{
//
pDC->Ellipse(40,70,230,160);
//

pDC->SelectObject(&hGreenPen);
pDC->Ellipse(60,70,210,160);

//
pDC->SelectObject(pBulePen);
pDC->Ellipse(80,70,190,160);
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//
pDC->SelectObject(pPrePen) ;
}
// ( delete )
delete pBulePen;
}
6-9
."'3" !|chapters_2
Edit Tools § 22 62 @ =R
6-9
» GDI “*
3
MFC LOGPEN LOGPEN
Typedef struct tagLOGPEN
{/*1gpn*/
UINT lopnStyle;
POINT lopnWidth;
COLORREF lopnColor;
JLOGPEN;

2 lopnStyle T I 2 1 XUAS
D lopnWidth & miZERY LR

D lopnColor & EImEAHI(

6

\ DrawShape~~
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LOGPEN
CreatePenlIndirect CreatePenindirect

CPen: :CreatePenlindlrect
BOOL CreatePenlIndirect LPLOGPEN IpLogPen

IpLogPen LOGPEN

void CDrawShapeView: :OnDraw(CDC* pDC)
{
CDrawShapeDoc* pDoc = GetDocument();
ASSERT_VALID(pDoc);
CPen hPen;
CPen *pPen;
// LOGPEN logPen
LOGPEN logPen;

// POINT With
POINT With={20,0};

// LOGPEN

logPen. lopnStyle=PS_DASH;
logPen. lopnWidth=With;

logPen. lopnColor=RGB(0,255,0);

// CPen CreatePenlindirect
hPen.CreatePenlndirect(&logPen);

// CDC SelectObject()
pPen.
pPen=pDC->SelectObject(&hPen);

//
pDC->Ellipse(20,30,210,220);

//
pDC->SelectObject(pPen);

6-10
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Edit Tools 27 E|A

6-10
d GDI “e 6

DrawShape”~
6.2.3
Brush
Brush Pen

1 CBrush

CBrush hVerticalBrush
CBrush *pPreBrush

2 CBrush

BOOL CreateSolidBrush(COLORREF crColor)

1
Windows 7

O BLACK_BRUSH SNl

9 NULL_BRUSH 25 ) 55 (AN FE N )
9 WHITE_BRUSH e il

O DKGRAY_BRUSH TR AL T ]
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D GRAY_BRUSH PRENTN

) HOLLOW_BRUSH 175 IF T 11 ol

D) LTGRAY_BRUSH 3K £, T

SelectStockObiject()

2

CBrush COLORREF crColor
BOOL CreateSolidBrush(COLORREF crColor)

crColor

void CDrawShapeView: :OnDraw(CDC* pDC)

{

192

CDrawShapeDoc* pDoc = GetDocument();
ASSERT_VALID(pDoc);

//
CBrush SolidBrush(RGB(255,0,0));
// CBrush SelectObject()

CBrush * pBrush=pDC->SelectObject(&SolidBrush);
//

pbC->Rectangle(20,20,100,100);

// CbC SelectObject()
pDC->SelectObject(&pBrush);

6-11

CDC



J¥| chapters_2 O ¢ 1236 €3

Edit Tools 3 27 E|‘
6-11
» GDI < 6 \DrawShape~”
6.2.4
8><8
8 8 8>=<8
8>=<8
CBrush CBrush()  CreatePatternBrush()
CBrush(CBitmap *pBitmap)
CBrush: :CreatePatternBrush
BOOL CreatePatternBrush(CBitmap *pBitmap)
pBitmap
1 EVC Insert Resource Ctrl+R
InsertResource
2 Insert Resource Resource type Bitmap 6-12
New
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' "-:f:;f" ‘Obil e FUINAAFE

CETETETEE——— 2
Resource bpe:

s Aceeleraloe

T Cursor
# 5 Dialoy Cusbanm...

% HTML

9 lcon

= Menubar

ws Siring Table

28 Tanlhar

I Versian

Caneel

i

6-12

3 IDB_BITMAPI
6-13

=1 |

i)

6-13

5 OnDraw

void CDrawShapeView: :OnDraw(CDC* pDC)

{
CDrawShapeDoc* pDoc = GetDocument();
ASSERT_VALID(pDoc);
// CBitmap
CBitmap Pattern;
CBrush PatternBrush;
CBrush *pPerBrush;
//  CBitmap LoadBitmap() IDB_BITMAP1
Pattern.LoadBitmap(1DB_BITMAP1);
// CBrush CreatePatternBrush()
PatternBrush.CreatePatternBrush(&Pattern);
// CBrush SelectObject()

pPreBrush

pPerBrush=pDC->SelectObject(&PatternBrush);
//
pDC->Ellipse(30,10,200,200);
//
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pDC->SelectObject(pPerBrush)

6-14

1:03 €3
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e b by by o
e e

E|‘

Edit Tools 7, "2 %

6-14

\ DrawShape~~

6

6.2.5

GDilI

GDil

//

class CColorPen

public

hdc (hdc)

CColorPen(HDC hdc,COLORREF color)

CreatePen(PS_SOLID,0,color);

_hPen=

t(_hdc,_hPen);

jec

=(HPEN)SelectOb

hPenOld

}
~CColorPen()

SelectObject(_hdc,_hPenOld)

DeleteObject(_hPen);

}
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private:
HDC_hdc;
HPEN _hPen;
HPEN  _hPenOld;

};
//
class CColorBrush
{
public:
CColorBrush(HDC hdc,COLORREF color): _hdc (hdc)
{
_hBrush=CreateSol idBrush(color);
_hBrushOld=(HBRUSH)SelectObject(_hdc,_ hBrush);
}
~CColorBrush()
{
SelectObject(_hdc, hBrushOld);
DeleteObject(_hBrush);
¥
private:
HDC _hdc;
HBRUSH _hBrush;
HBRUSH _hBrushoOld;
}:

CColorPen _penRed(pDC->m_hDC,RGB(255,0,0)); //

pDC->LineTo(210,210); //
CColorBrush _brushGreen(pDC->m_hDC,RGB(0,255,34));//
pDC->Ellipse(CRect(0,0,200,100)); //

6-15
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6.2.6

EVC

NOT

CDC

6-15
¢ 6 \DrawShape~”
AND OR XOR
SetROP2() SetROP2()

int SetROP2(int nDrawMode)

ndrawMode
EVC

J

J

J

R2_BLACK

R2_WHITE

R2_NOT

R2_COPYPEN

R2_NOTCOPYPEN

R2_MASKPENNOT

KR i B

KR i

KR B (6 R 15 S (AR B

P B0 B0, DAy 4 1 1 2 I ) 230 € 2 e R 94 PRI
P B B (0, Ay 24 i 1 2 0 2 (L A AR S (A 50 i TR 3
(5 €5, (final pixel=(NOT  pixel) OR pen).

P B0 (0, Ay 5 0, ) A S €55 24 7 0 2 I bl 30 € -
A5 B A (A, (final pixel=(NOT screen AND pen).

197



indows

wile  EXNEEERS

2 R2_MERGENOTPEN
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R2_MASKNOTPEN

R2_MERGEPEN

R2_NOTMERGEPEN

R2_MASKPEN

R2_NOTMASKPEN

R2_XORPEN

R2_NOTXORPEN

P B0 2B 5, DAy 4 I 2 T ) 250 € 9 R €0 58 S B (0 A B
B AR B, (final pixel=(NOT (pen) OR screen pixel).
P B0 B0 0, DAy 4 1 2 T ) 250 € 9 L € 558 S 0 O
iz 845 2 ({4 (final pixel=(NOT pen)AND screen pixel).
KR I (0 1 S5 0 2 i 2 T A 5 B85S
FI Y i {4, (final pixel=pen OR screen pixel).,

B RYBIUE 15 55 B0 5 Y T B R EAE 8 s
FI B {0, 1Y FH 52 €5, (final pixel=NOT (pen OR screen pixel)).
FIERYBIUE 15 S5 B0 5 YT B R AR I sRA
FI| {1 2 €, (final pixel=pen AND screen pixel).

KR BB (0 1 S5 0 2 i 2 R A 5 B85
FI A4 5 (0, 1 AH 2 (4, (Final pixel=NOT (pen AND screen pixel)).
BRI (0, 15 S50 605 2 i 2B R B Seal” s
33 fB t, (final pixel=pen XOR screen pixel).

KR RS s S80S YT g RS afE R 255

PR S (7(final pixel=NOT (pen XOR screen pixel)).

R2_COPYPEN SetROP2()



void CDrawShapeView: :OnDraw(CDC* pDC)

{
CDrawShapeDoc* pDoc = GetDocument();
ASSERT_VAL ID(pDoc) ;
CPen newPen;
CPen* oldPen;
// CPen CreatePen() PS_SOLID 5
newPen.CreatePen(PS_SOLID,5,RGB(0,255,0));
// CDC SelectObject()
oldPen
oldPen=pDC->SelectObject(&newPen) ;
// CcDC SetROP2 R2_NOT
pDC->SetROP2(R2_NOT);
// CcDC
pDC->Rectangle(50,30,120,120);
pDC->MoveTo(200,30) ;
pDC->LineTo(200,200);
// CDC SelectObject()
pDC->SelectObject(&oldPen);
}
6.2.7
Windows Windows
1
2 Windows
EVC MFC CBitmap
CBitmap

CBitmnp pBitmap

CBitmap
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CBitmap LoadOEMbitmap() Windows

BOOL LoadOEMBitmap(UINI nIDBitmap)

nIDBitmap Windows ID
2

CBitmap
LoadBitmap()
IDB_BITMAP1
LondBitmap()

BOOL LoadBitmap(LPCTSTR 1pszRESOURCENAME)
BOO1 LoadBitmap(UINI nIDResurce)

D IpszRESOURCENAME 1 844 .

D nlIDResurce I E B RIS

pBitmap.LoadBitmap(IDB_BITMAP1)

3

MFC

CBitmap GreateCompatibleBitmap()

BOOL CreateCompatibleBitmap(CDC *pDC int nWidth int nHeight)

2 pDC JEBCAT SO G, B A B P -5 0 0L B8 3 3R
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9 nWidth Fll nHeight IrEE AL R BRI, X A SR AR R

CreateCompatibleBitmap() Windows

CDC CreateCompatibleDC()
CreateCompatibleDC()

virtual BOOL CreateCompatibleDC(CDC *pDC)

pDC pDC  NULL
3
CDC SelectObject

4

5

6.2.8

CDC 3 PatBIt() BitBIt() StretchBit()
CDC

GetDeviceCaps()
1 PatBIt()

BOOL PatBIt int x,int y,int nWidth int nHeight,DWORD dwRop

D xFly T8 2 BRI X1 42 F i AB bR
2 nWidth Al nHeight H bR X 3k 1 5 5 A e 5
2 dwROP 85 oAl FHm R, — 34 5 FhEUE .
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J PATCOPY 71 Il 9 52 1) ) IE 78 X

D PATINVERT FoR g Tk (XOR ) FIE 7 X I
9 DSTINVERT PRI O BT
D BLACKNESS PR DX PR Y, I 22

2 WHITENESS FER X Y, I 2

9 b 5 NS L, EAREAS S ETR A R AR, 5E—E BE ] PATCOPY Sk,

2 BitBIt()

cbC BitBIt()
BitBIt()

BOOL BitBlt(int x inty int nWidth int nHeight CDC *pSrcDC int xSre int
ySre DWORD dwRop)

9 x My T8 E BRI X Ze b A AR R .

2 nWidth A1 nHeight H AR DX I W R i

2 pSrcDC JEAR A R B A HAR R R £ .
D xSre Fll ySre & AL L R 22 1 AR AR
2 dwRop JEMHERAERS, Yo T AR s =K.

3 StretchBIt()

cDC StretchBlIt() BitBIt()

StretchBIt()
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CDC: :StretchBIt
BOOL StretchBIt(int x inty int nWidth int nHeight CDC *pSrcDC int xSrc
int ySrc int nSrcWidth int nSrcHeight DWORD dwRop)

J X Bt DR b A B X AR
Iy i DR A By AR

2 nWidth i L DR FE R

D nHeight i XIS

9 pSrcDC FRIFRARIR RS .
2 xSrc B ZE EARY x AR

2 ySrc RLEZE BRIy AR

9 nSrcWidth  fL[EIRYZHESESE

9 nSrcHeight KR4 5

> DwRop TeE MRy 2 R )5 204 SRCCOPY #11SRCINVERT W7k,

StretchBIt()
nWlidth  nSreWidth
nHeight  nSreHeight

6.2.9
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Windows CWinApp LoadStandardlcon()

LoadStandardlcon()

HICON LoadStandardlcon(LPCTSTR IpszlconName)

IpszlconeName  F§ % Windows i SLAYEIx .

CWinApp Loadlcon()
Loadlcon()

HICON Loadlcon(LPCTSTR IpszResourceName)
HICON Loadlcon(UINT nlIDResource)

D IpszResourceName N EBRI 4

J nlIDResource F ERR S IRAT S o

HICON hlcon
HIcon=AfxGetAPP()->Loadlcon(IDI_ICONI)

CDC Drawlcon() Drawlcon()

BOOL Drawlcon(int x int y HICON hlcon)
BOOL Drawlcon(POINT point HICON hlcon)

D x fl'y 5% point T4 2 K bR B0 B 1A E AR,

2 hicon ESV RG]
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6.3.1 DIB

DIB Device Indepentent Bitmap
BMP
DIB

D DIB XFB A S5k & 0, Hlan, —A4~ 256 A DIB SCAFENAT LL7E BUOR (4 b
TR, WAl LITE 16 X .

D 256 LR (f4E 256 4 ) () DIB XA A C ik, BRRNEIamr T 25

P di
DIB DIB
*.bmp *.dib
DIB
DIB RLE DIB
1 DIB
MFC DIB DIB
DIB DIB
DIB BITMAPINFO
BITMAPINFO

typedef struct tagBITMAPINFO {
BITMAPINFOHEADER bmiHeader ;

RGBQUAD bmiColors[1]; //
} BITMAPINFO;

RGBQUAD

typedef struct tagRGBQUAD {
BYTE rgbBlue; //
BYTE rgbGreen; //
BYTE rgbRed; //
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BYTE rgbReserved; // 0
} RGBQUAD;
i 4 RGBQUAD BGR RGB
BITMAPINFOHEADER DIB
typedef struct tagBITMAPINFOHEADER{
DWORD biSize; //
LONG biWidth; //
LONG biHeight; // )
WORD biPlanes; // 1
WORD biBitCount // 1 4 8 16 24 32)
DWORD biCompression; // 0O BI_RGB )}
DWORD biSizelmage; // )
LONG biXPelsPerMeter; //
LONG biYPelsPerMeter; //
DWORD biClrUsed; /* 0 biBit
Count */
DWORD biClriImportant; // 0
} BITMAPINFOHEADER;
DDB DIB
4
0
DIB *bmp *.dib DIB BITMAPFILEHEADER
typedef struct tagBITMAPFILEHEADER {
WORD bfType; // "BM"
DWORD bfSize; //
WORD bfReservedl; // 0
WORD bfReserved2; // O
DWORD bfOffBits; //
} BITMAPFILEHEADER;
BITMAPINFOHEADER RGBQUAD
DIB

DIB DIB

DIB

GDI ::SetDIBitsToDevice
::StretchDIBits DIB GDI DIB DDB

206



DIB
256 DiB 24
DiB

2 CDIBSection

Win32 DIB DIB
SetDIBitsToDevice GetDIBits DrawDib GDI DIBsections
BitBIt Windows CE

DDB Chbitmap DIBSection DIB

DIBSection HBITMAP GDI BitBIt  StretchBIt

DIBSection handle DC GDI

DIB

DIBsection DIBSection Jeff Prosise  Programming
Windows 95 with MFC DIBSection MFC

DIBSection MFC DIBSection

Windows CE DIBSection

CDIBSectionCE CDIBSectionCE —— win32  WinCE

DIBSection DIBSection

Win32  Windows CE

i 4 4 Windows CE bitmap depth ——
2bits/
3 DIBSection
DIBSection BITMAPINFOHEADER
Scratch DIBSection DDB
DIBSection GetDIBits
BITMAPINFOHEADE
Windows CE
HOWTO: Get the Color Table of a DIBSection in Windows CE
DIBSection
CDIBSectionCE half-tone
BITMAPINFOHEADER color table
entries CreateDIBSection DIB HBITMAP
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DIBSection Windows GDI
BitBlt GDIFlush  SetStretchBltMode  Windows CE
DIBSection HBITMAP DDB
4 CDIBSectionCE
SetBitmap()
ID Load() Draw Stretch

CDIBsectionCE dibsection;
dibsection.Load(_T("image.bmp'));
dibsection.Draw(pDC, CPoint(0,0)); // pbC CDC*

CDIBsectionCE dibsection;

dibsection.SetBitmap(1DB_BITMAP) ;
dibsection.Draw(pDC, CPoint(0,0)); // pDC CDC*
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5 CDIBsectionCE API

CDIBsection API

Win32 Windows CE 2.11

void DeleteObject() //
HBITMAP GetSafeHandle() const //
CSize GetSize() const //

int GetHeight() const //
int GetWidth() const //
int GetPlanes() const //
int GetBitCount() const //
LPVOID GetDIBits() //
LPBITMAPINFO GetBitmaplnfo() //
DWORD GetlmageSize() const //
// BITMAP INFOHEADER
LPBITMAPINFOHEADER GetBitmaplnfoHeader()
// DIB RGBQUAD

LPRGBQUAD GetColorTable()

//

// nlDResource - ID

// lpszResourceName - 1D

// hBitmap -

// palette - (
// I1pBitmaplinfo - BITMAPINFO

// IpBits -

BOOL SetBitmap(UINT nlDResource);

BOOL SetBitmap(LPCTSTR IpszResourceName) ;

BOOL SetBitmap(HBITMAP hBitmap, CPalette* pPalette
BOOL SetBitmap(LPBITMAPINFO IpBitmapIlnfo, LPVOID IpBits);

// Win32 CE2.11

CPalette *GetPalette()

BOOL SetPalette(CPalette* pPalette)

BOOL SetLogPalette(LOGPALETTE* pLogPalette)

BOOL Load(LPCTSTR IpszFileName);
BOOL Save(LPCTSTR IpszFileName);

BOOL Draw(CDC* pDC, CPoint ptDest);

HBITMAP

BITMAP INFO

Win32

//

//

//
//

CE 2.11)

//

BOOL Stretch(CDC* pDC, CPoint ptDest, CSize size); //

6-16
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BHE e Ve Cotiors e -

6-16 CDIBsection

4 CDIBsection < 6 \DrawDIB>”
6.3.2 API1
BMP GIF API
Windows JPEG GIF PNG
Imgdecmp LoadImage ““The
handle is invalid *~ PocketPC SDK HBITMAP
SHLoadImageFile(LPCTSTR pszFileNmae) JPEG
aygshell.h HBITMAP SHLoadImageFile(LPCTSTR pszFileNmae)
API API GIF BMP
JPEG
// OnDraw

CBitmap bitmap;
// SHLoad ImageFile
bitmap.Attach(SHLoadImageFile(T(""\\My Documents\\mcdonalds.gif')));

BITMAP bmplInfo;
bitmap.GetBitmap(&bmpInfo);

CDC bitmapDC;
bitmapDC.CreateCompatibleDC(pDC);
CBitmap* pOldBitmap = bitmapDC.SelectObject(&bitmap);

pDC->BitBIt(0, 0, bmplnfo.bmWidth, bmplnfo.bmHeight, &bitmapDC,
0, 0, SRCCOPY);

bitmapDC.SelectObject(pOldBitmap) ;
bitmap.DeleteObject();

4 API “< 6 \SHLoadlmageFile>”
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6.3.3 1imgdecmp.dll  VOImage

1

L *

IMGDECMP.dII

Pocket PC IMGDECMP DLL JPEG GIF BMP PNG
IMGDECMP DLL

i i {126 IMGDECMP.DLL (3L FIZL, AT LAGR/ NS R PP BN A7 RN

SRS AR AN FH B ] ot — B WA B, NG W S L AU B VF RTHIE, 140 GIF H%
X, M LR B CompuServe B4 .

A RLSRAROE R A SAT R RE

XA ERZE 1 T AR A, i HARH AR E

Al L EAEXT IMGDECMP.DLL %i5 % . Conduits Technologies 23w Wit % [ JIFRE T
—~ Web ¥, Bt LA HUBEAS P64 W o] 124 IMGDECMP.AIl 4 5 AR5 o i 120
BENF

@ B — 2 [m] ] & B A B A T AR B

@ & SOt HAT T A

@ I “Decompressimagelnfo” 45#

@ 7 IMGDECMP.DLL 1% Decompressimagelndirect() rRi%s , 1% pR%2s &2 6

A PREEE R R, HRRATRE .

IMGDECMP.DLL
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Virtual Office Systems CVOImage
2 CVOlImage
IMGDECMP DLL Virtual Office Systems
CVOImage C++ C++
CVOImage

CVOIlmage Pocket PC

CVOImage
GetDC() Win32 API

CVOImage::Load()

gif .jpg
CVOImage::Draw()

CVOImage .exe .dl
EVC++ “ ...7 Insert...Resource

DLL
CVOImage
GetDC() Win32 API

CVOIlmage::Load()
gif .jpg
CVOIlmage::Draw()

BMP CVOImage
IMGDECMP.DLL GIF JPEG XBM
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4 imgdecmp.dll VOlImage << 6 \
IMGDESMP~~

6.3.4 1JG JPEG

JPEG JPEG http://www.ijg.org
6b  JPEG Pocket PC
JPEG jeonfig.h  jmorecfg.h
jmorecfg.h Pocket PC
JPEG
JPEG jeonfig.h
Visual Studio
#define NO_GETENV Pocket PC getenv
1 JpegLib  Pocket PC
jmorecfg.h Embedded Visual Studio
1

#ifndef XMD_H
typedef long INT32;
#endif

#if ldefined(XMD_H) && 'defined(_BASETSD_H_)
typedef long INT32;
#endif

2

#ifdef NEED_FAR_POINTERS
#define FAR far

#else

#define FAR

#endif

ifdef
#ifndef FAR

#endif
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2 JpegLib
Pocket PC Jpeg
JPEG MFC
1 Embedded Visual C++ MFC
JpegLibTest
2 JpegLib
3 JPEG
4 STScreenBuffer Jpeg
ByteArray
5 CJpegTestDlg HBITMAP
m_hBitmap
m_hBitmap(0)
6 LoadImage(const CString& strFileName)
//

HBITMAP CJpegLibTestDIlg: :Loadlmage(const CString &strFileName)
{

FILE * pFile;

JSAMPARRAY pBuffer;

int nRowSize;

ByteArray imageData(320*240%*3);

struct jpeg_error_mgr jerr;

struct jpeg_decompress_struct cinfo;

if ((pFile = _tfopen(strFileName, _T('rb™))) == NULL) {
CString strError;
strError.Format(_T("Can"t open file " s"'), strFileName);
AfxMessageBox(StrError);
return O;

}

cinfo.err = jpeg_std_error(&jerr);
Jpeg_create_decompress(&cinfo);

Jjpeg_stdio_src(&cinfo, pFile);

Jpeg_read_header(&cinfo, TRUE);
Jpeg_start_decompress(&cinfo);

nRowSize = cinfo.output_width * cinfo.output_components;
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pBuffer = (*cinfo.mem->alloc_sarray)
((g_common_ptr) &cinfo, JPOOL_IMAGE, nRowSize, 1);
while (cinfo.output _scanline < cinfo.output_height) {
Jpeg_read_scanlines(&cinfo, pBuffer, 1);
imageData.Append(pBuffer[0], nRowSize);

}

HBITMAP hBitmap = CSTScreenBuffer: :CreateBitmapByRGBArray(
imageData.GetData(), cinfo.output width, cinfo.output_height);

Jpeg_finish_decompress(&cinfo);
Jpeg_destroy_decompress(&cinfo);
fclose(pFile);

return hBitmap;

}
7 WM_PAINT

//
void CJpegLibTestDIg: :OnPaint()
{
CPaintDC dc(this);
it (m_hBitmap) {
CDC memDc;
VERIFY(memDc.CreateCompatibleDC(&dc));
HBITMAP hOldBitmap =
(HBITMAP): :SellectObject(memDc.GetSafeHdc(), m_hBitmap);
VERIFY(dc.BitBIt(0, O, 240, 320, &memDc, O, O, SRCCOPY));
::SelectObject(memDc.GetSafeHdc(), hOldBitmap);
VERIFY( memDc.DeleteDC() );

““TODO: Place dialog controls there””

Pocekt PC JpegLib JPEG
¥ JPEG < 6 \JpegLib>”
6.3.5 Windows CE

CEDraw WinCE GAPI
C++ Embedded Visual C++ CEDraw
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WinGDI
CEDraw
0 4% % (Draw Pixel )
O JEFBRAE (Fill Screen)
9O HIEZ . KT, FHL (Draw LineHLine,Vline)
2 Z:fil¥r£k (Draw Polyline )
2 ZlZi1IE ( Draw Polygon )
2 4% ( Draw Rectangle )
O MFHEE——FF alpha iR 4 (Fill Rectangle ——with alpha blend support )
2 LI (Fill Polygon )
9 il Bl——3Z%F BMP (GIF il JPG 453X, 324+ alpha 1A Draw Bitmap——Support
Bmp,Gif,Jpg format, Support alpha blend )
D 2 SCAR—— FHh3C (Draw Text——Own font file, support Chinese, support gdi
text )
CEDraw CPU
gx.dll  cegl.dll \Windows HZK16

4

1
include ““ \CEGraph\Include”” lib
“¢ ...\CEGraph\Lib\X86Em ~~ PocketPC lib “

\CEGraph\Lib\Arm~~
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EVC ->project setting->Link->Object/library Modules
CEGL.lib
2
CEDraw CEGL.h

#include "stdafx.h"
#include *'SDKSample.h™
#include <commctrl.h>

#include <cegl.h>// CE
CEDraw

// Draw
CCEDraw m_ceDraw;
BOOL Initlnstance(HINSTANCE hlnstance, int nCmdShow)

{
HWND hWnd;
TCHAR szTitle[MAX_LOADSTRING]; 7/
TCHAR szWindowClass[MAX_LOADSTRING]; //
hlnst = hlnstance;
LoadString(hlnstance, IDC_SDKSAMPLE, szWindowClass, MAX_LOADSTRING) ;
MyRegisterClass(hlnstance, szWindowClass);
LoadString(hlnstance, IDS_APP_TITLE, szTitle, MAX_LOADSTRING);
hWnd = CreateWindow(szWindowClass, szTitle, WS_VISIBLE,
0, 0, GetSystemMetrics(SM_CXSCREEN), GetSystemMetrics(SM_CYSCREEN),
NULL, NULL, hlnstance, NULL);
it ('hWnd)
{
return FALSE;
T
// CE
m_ceDraw.Create( hwWwnd );
ShowWindow(hWnd, nCmdShow) ;
UpdateWindow(hWnd) ;
return TRUE;
T
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3

//

CEDraw

WndProc

LRESULT CALLBACK WndProc(HWND hWnd, UINT message,
WPARAM wParam, LPARAM IParam)

{

HDC hdc;

int wnld, wmEvent;

PAINTSTRUCT ps;

TCHAR szHel lo[MAX_LOADSTRING];

switch (message)

{

case WM_PAINT:

}
}

RECT rt;

hdc = BeginPaint(hWnd, &ps);

GetClientRect(hWnd, &rt);

LoadString(hlnst, IDS_HELLO, szHello, MAX_LOADSTRING);
DrawText(hdc, szHello, _tcslen(szHello), &rt,
DT_SINGLELINE | DT_VCENTER | DT_CENTER);
EndPaint(hWnd, &ps);

Render(); //
break;

void Render( void )

{

200 } };

218

POINT pt[5] ={ { 140, 100 }, { 70,120 }, { 104, 150 }, { 210, 122 }, { 75,

cePen

CCEPen cePen;

RGB CE

cePen.CreatePen( 1, 1, m_ceDraw.ConvertColor( 255, 0, 0 ) );
m_ceDraw.SetGDIObject( &cePen );
CCEBrush ceBrushl, ceBrush2;

ceBrushl.CreateBrush( 1, m_ceDraw.ConvertColor( 200, 200, 100 ), 1 );
ceBrush2._CreateBrush( 1, m_ceDraw.ConvertColor( 0, 240, 0 ), 1 );



b
4

m_ceDraw.SetGDIObject( &ceBrushl );

//
m_ceDraw.BeginDraw() ;
m_ceDraw.Clear( (DWORD)255 ); //

m_ceDraw.DrawLine( 1, 1, 100, 100 ); //
m_ceDraw.DrawRect( 10, 10, 110, 80 ); //
m_ceDraw.FillRect( 30, 30, 50, 50 ); //

m_ceDraw.SetGDIObject( &ceBrush2 ); //
m_ceDraw.FillRect( 40, 40, 100, 100, 0.4 );

m_ceDraw.FillPolygon( pt, 5 ); //
m_ceDraw.SetGDI0Object( &ceBrushl );
m_ceDraw.FillPolygon( pt, 5, 40, 40 );

CCEBitmap ceBmpl,ceBmp2;

// GIF
ceBmpl.LoadBitmap( &m_ceDraw, L*"windows\\wcelogol.gif" );
ceBmp2.LoadBitmap( &m_ceDraw, L"windows\\welcomehead.gif" );

// a
ceBmp2.BitBIt( &m_ceDraw, 1, 80, 0, O, 0, O, SRCALPHA, 0.6F );
ceBmpl.BitBIt( &m_ceDraw, 1, 200, 0O, O, O, O, SRCALPHA, 0.6F );

POINT ptText = { 1, 300 };:
m_ceDraw.DrawText( &ptText, "Hello CE Graph!™, 16, 1 );

//
m_ceDraw.EndDraw() ;
m_ceDraw.Flip(); // Flip the back buffer to the video buffer

case WM_DESTROY:
m_ceDraw.Release();
PostQuitMessage(0);
break;

6-17
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Vopie EENEER:

AN

.

. Windows
Wi o C EREE
6-17 CEDraw
v MFC appwizad
MFC
d 2 CEDraw “< 6 \CEGL*”
6.3.6
2D Real Time Graphs MECGraphCtrl
repainting
GraphCitrl
““IDC_GRAPH_CUSTOM~~
““GRAPH_CUSTOM~~
1
MECGraphCtrl
class MECPerformerDlg : public CDialog
{
//
protected:

static BOOL RegisterWndClass(HINSTANCE hlnstance);
MECGraphCtrl m_oGraphCtrl;

}
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BOOL MECPerformerDIg::OnlnitDialog()

{

}
3

WNDCLASS wc;

wc. IpszClassName = _T("GRAPH_CUSTOM™); //
wc.hlnstance = hlnstance;

wc. IpfnWndProc = ::DefWindowProc;
//wc_hCursor = LoadCursor(NULL, IDC_ARROW);
wc.hlcon = 0;

wc. IpszMenuName = NULL;

wc.hbrBackground = (HBRUSH) ::GetStockObject(LTGRAY_BRUSH) ;
wc.style = CS_GLOBALCLASS; //
wc.cbClsExtra = 0;

wc.cbWndExtra = 0;

BOOL MECPerformerDIg::OnlnitDialog()

{

CRect rect;
GetDIgltem(IDC_GRAPH_CUSTOM)->GetWindowRect(rect) ;
ScreenToClient(rect) ;
GetDIgltem(1DC_GRAPH_CUSTOM)->ShowWindow(SW_HIDE) ;

//
m_oGraphCtrl .Create(WS_VISIBLE | WS_CHILD, rect, this) ;

BOOL MECPerformerDIg::OnlnitDialog()

{

//

CRect rect;
GetDIlgltem(IDC_GRAPH_CUSTOM)->GetWindowRect(rect) ;
ScreenToClient(rect) ;
GetDIlgltem(IDC_GRAPH_CUSTOM)->ShowWindow(SW_HIDE) ;
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//

m_oGraphCtrl
m_oGraphCtrl
m_oGraphCtrl

m_oGraphCtrl
m_oGraphCtrl
m_oGraphCtrl
m_oGraphCtrl
m_oGraphCtrl

}

5

222

-SetYUnits('Volume in ml'™) ;
-SetXUnits("'Time in seconds"™) ;
-SetBackgroundColor(RGB(0O, 0, 64)) ;
-SetGridColor(RGB(192, 192, 255)) ;
-SetPlotColor(RGB(0, 255, 0)) ;

m_oGraphCtrl.AppendPoint(nRandomX, nRandomY)

6-18

Sraph Performer for

e inml

=
=
=

0.00
0.00 0.00
- Tirne in seconds Hoiet

RunfStop

&l

6-18 2D

-Create(WS_VISIBLE | WS_CHILD, rect, this) ;
-SetXRange(0,10,2);
-SetRange(0, 10, 2) ;

6

\ Performer>>



6.3.7
List Grid
GrCitrl
6-19
CBasGr |
‘ CBar ‘ | CPie ‘ ‘ CLine |
| CLineData
6-19
1
1 CBar
CDC PDC CBar *bar
bar = new CBar();
bar->SetYMin(25); // Y
bar->SetYMax(100); // Y
bar->SetYName(_T(" ) /7Y
bar->SetXName (_T(" ")); //X
bar->SetTitle(_T(" ")) //
bar->SetLegend(_T(" ") ,35,RGB(255,0,0));
bar->SetLegend(_T(" ") ,55,RGB(255,255,0));
bar->SetlLegend(_T(" "),100,RGB(0,255,0));
bar->SetLegend(_T(" ") ,60,RGB(0,255,255));
bar->SetLegend(_T(*  '),60,RGB(0,0,255)); //
bar->DrawBar (pDC,0,0,240,280) ;
delete bar;
bar->Set3DBar (TRUE) ; //
bar->SetWithDash(TRUE) ; //

6-20
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bar->Set3DBar (FALSE);//

obile

F Y MBI R

bar->SetWithDash(TRUE);//

bar->Set3DBar (FALSE);//
bar->SetWithDash(FALSE) ;

224

6-21

6-22
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2 CPie
CPie* pie

pie = new CPie();
pie->SetCutPie(TRUE);

pie->SetTitle(_T(" "))
pie->SetlLegend(_T(" ") ,35,RGB(255,0,0));
pie->SetLegend(_T(" ") ,55,RGB(255,255,0));
pie->SetLegend(_T(" "),100,RGB(0,255,0));
pie->SetlLegend(_T(" "),60,RGB(0,255,255));
pie->SetLegend(_T(" "),60,RGB(0,0,255));

pie->SetWithText(TRUE) ;
pie->DrawPie(pDC,0,0,240,280);
// pie
pie->SetCutPie(TRUE);

6-23

iz

o

pie->SetCutPie(FALSE);//
pie->SetWithText(TRUE);//

6-24
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6-24

225



indows

pie->SetWithText(FALSE);

6-25

i)

6-25

3 CLine
CLine* line

line = new CLine(Q);

line->SetTitle(_T(" "));
line->SetYName(_T(" "));
line->SetXName(_T(" "));

line->SetYMin(0);
line->SetYMax(100);
line->SetXMin(0);
line->SetXMax(100);
line->SetWithDash(TRUE) ;

CLineData* Idl = new CLineData();

Id1->SetLegend(_TC"  "));

Id1->SetPointType(CBaseGr: :CIRCLE);

Id1->SetLineColor(RGB(255,0,0));

1d1->SetPointColor(RGB(255,0,0));

Id1->AddData(10,10);
1d1->AddData(20,20);
1d1->AddData(30,40);
Id1->AddData(40,40);
1d1->AddData(50,60);
1d1->AddData(60,60);
line->AddLineData(ldl);

CLineData* 1d2 = new CLineData();

1d2->SetLegend(_T(" D)

1d2->SetPointType(CBaseGr: :FDIAMOND) ;

1d2->SetLineColor(RGB(0,255,0));

1d2->SetPointColor(RGB(0,255,0));
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1d2->AddData(10,30);
1d2->AddData(25,20);
1d2->AddData(35,40);
1d2->AddData(40,50);
1d2->AddData(50,65);
1d2->AddData(60,70);
line->AddLineData(1d2);
line->SetWithDot(FALSE);
line->SetDotSize(5);
line->DrawCurvelLine(pDC,0,0,240,280);
delete line;

delete 1d1l;

delete 1d2;

CLineData
line->SetWithDot(FALSE);//

6-26
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6-26 1
line->SetWithDot(TRUE);//
6-27
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line->SetWithDash(FALSE);

6-28
BheE B
g';: “r
s —5
kit g
BOF
:
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e
B 1020 30 40 50 60 70 50 30 100
i 23
6-28 3
2 GrCitrl
CrCirl Gr CStatic
GrCtrl 3
1 void CreateObject(int iType=0)
iType GR PIE GR_ BAR GR_LINE3
1 2 3 iType 0
ReleaseObject
2 BOOL IsFree()
TRUE FALSE

3 void ReleaseObject()

CreateObject(GR_PIE)
SetLegend Invalidate()

CreateObject(GR_BAR)
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SetLegend 3D
Invalidate()
5
CreateObject(GR_LINE)
int AddLine()
AddLineData(int ilndex,double x,double y)
Invalidate()
1 DrawGrInDlg
ID m_ctrll
#include "GrCtrl.h" m_ctrll
3
//
void CDrawGrinDIgDlg: :OnButtonl()
{
if( Im_ctrll._IsFree() )
m_ctrll_ReleaseObject();
m_ctrll_CreateObject(GR_PIE);
m_ctrll._SetLegend(_ T("'1 '),35,RGB(255,0,0));
m_ctrll_SetLegend(_T("2 '),55,RGB(255,255,0));
m_ctrll_SetLegend(_T(*"3 '),100,RGB(0,255,0));
m_ctrll_SetLegend(_ T("4 '),60,RGB(0,255,255));
m_ctrll._SetLegend(_ T("'5 '),60,RGB(0,0,255));
m_ctrll._SetPieWithText();
// m_ctrll.SetCutPie();
m_ctrll.Invalidate();
}

void CDrawGrinDIgDlg: :OnButton2()

if( Im_ctrll._IsFree() )
m_ctrll_ReleaseObject();
m_ctrll._CreateObject(GR_BAR);

m_ctrll._SetYMin(25);
m_ctrll.SetYMax(100);

CGrCitrl
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}

m_ctrll_SetYName(_T(" "));
m_ctrll._SetXName(_T(" ")
m_ctril_SetTitle(CT(" "))
m_ctrll_SetLegend(_T(" "),35,RGB(255,0,0));
m_ctrll._SetLegend(_T(" ") ,55,RGB(255,255,0));
m_ctrll._SetLegend(_T(" "™),100,RGB(0,255,0));
m_ctrll_SetLegend(_T(" "),60,RGB(0,255,255));
m_ctrll._SetLegend(_T(" '"),60,RGB(0,0,255));

m_ctrll_Set3DBar(TRUE);
m_ctrll_SetWithDash(TRUE);

m_ctril.Invalidate();

void CDrawGriInDIgDIg: :OnButton3()

{

230

if( 'm_ctrll.IsFree(Q) )
m_ctrll_ReleaseObject();

m_ctrll._CreateObject(GR_LINE);

m_ctril._SetTitle( _T(" D) -
m_ctrlil.SetYName(_T(" )
m_ctrll.SetXName(_T(" ")):

m_ctrll_SetYMin(0);

m_ctrll.SetYMax(100);

m_ctrll.SetXMin(0);

m_ctrll_SetXMax(100);
m_ctrll._SetWithDash(TRUE) ;

int ilndex = m_ctrll_AddLine();
m_ctrll_SetLegend(ilndex, T(" "))
m_ctrll._SetPointType(ilndex,CBaseGr::CIRCLE);
m_ctrll_SetLineColor(ilndex,RGB(255,0,0));
m_ctrll_SetPointColor(ilndex,RGB(255,0,0));
m_ctrll_AddLineData(ilndex,10,10);
m_ctrll_AddLineData(ilndex,20,20);
m_ctrll_AddLineData(ilIndex,30,40);
m_ctrll_AddLineData(ilndex,40,40);
m_ctrll_AddLineData(ilndex,50,60);
m_ctrll_AddLineData(ilndex,60,60);

ilndex = m_ctrll1.AddLine();
m_ctrll_SetLegend(ilndex, T(" "))
m_ctrll._SetPointType(ilndex,CBaseGr: :FDIAMOND) ;
m_ctrll_SetLineColor(ilndex,RGB(0,255,0));



m_ctrll_SetPointColor(ilndex,RGB(0,255,0));
m_ctrll_AddLineData(ilndex,10,30);
m_ctrll_AddLineData(ilndex,25,20);
m_ctrll_AddLineData(ilndex,35,40);
m_ctrll_AddLineData(ilndex,40,50);
m_ctrll_AddLineData(ilndex,50,65);
m_ctrll_AddLineData(ilndex,60,70);
m_ctrll_SetDotSize(3);
m_ctril.Invalidate();

6-29 6-31
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Windows CE Windows
Windows
Windows
CPU
Windows “ i

7.2 Windows mobile

7.2.1

Windows CE
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J
d CPU
CPU
J
7.2.2
Windows CE “« ”? Quantum  Time Slice
HPC PC 25ms OEM
Windows CE
Window CE Windows NT  Windows 98
Windows NT Windows CE “ ”” Priority
Class Windows NT
Windows CE
Windows CE
Windows CE 8 7-1
7-1
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THREAD_PRIORITY_TIME_CRITICAL 3
THREAD_PRIORITY_HIGHEST
THREAD_PRIORITY_ABOVE_NORMAL 1
THREAD_PRIORITY_NORMAL
THREAD_PRIORITY_BELOW_NORMAL 1

THREAD_PRIORITY_LOWEST

THREAD_PRIORITY_ABOVE_IDLE

THREAD_PRIORITY_IDLE 4

“c ”? Blocked

THREAD_PRIORITY_TIME_CRITICAL
THREAD_PRIORITY_TIME_CRITICAL
THREAD_PRIORITY_TIME_CRITICAL “ i

7 Priority Inversion

THREAD_PRIORITY_NORMAL
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7.3.1
MFC CWinThread MFC
CWinThread AfxBeginThread()
MFC Windows User Interface Threads
Worker Threads
Windows API CWinThread ( CWinThread
Windows API )
7.3.2
MFC AfxBeginThread()
Windows API CreateThread()

1 AfxBeginThread()

AfxBeginThread()

CWinThread* AfxBeginThread(
AFX_THREADPROC pfnThreadProc,
LPVOID pParam,
int nPriority = THREAD_PRIORITY_NORMAL,
UINT nStackSize = 0,
DWORD dwCreateFlags = 0,
LPSECURITY_ATTRIBUTES IpSecurityAttrs = NULL );

CWinThread* AfxBeginThread(
CRuntimeClass* pThreadClass,
int nPriority = THREAD_PRIORITY_NORMAL,
UINT nStackSize = 0,
DWORD dwCreateFlags = O,
LPSECURITY_ATTRIBUTES IpSecurityAttrs = NULL );

J pfnThreadProc
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UINT MyControllingFunction(LPVOID pParam)

2 pthreadClass CWinThread RUNTIME_CLASS
2 pParam pfnThreadProc
2 nPriority

2 nStackSize

J dwCreateFlags

< CREATE_SUSPENDED

ResumeThread()

J IpSecurityAttrs SECURITY_ATIRIBUTES

NULL

2 ::CreateThread()

CreateThread() Windows API

HANDLE CreateThread(
LPSECURITY_ATTRIBUTES IpThreadAttributes,
DWORD dwStackSize,
LPTHREAD_START_ROUTINE IpStartAddress,
LPVOID IpParameter,
DWORD dwCreationFlags,
LPDWORD IpThreadld
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2 IpThreadAttributes LPSECURITY_ATIRIBUTES
2 dwsStackSize

J IpStartAddress

DWORD WINAPI ThreadProc(LPVOID IpParameter);

2 LpParameter
2 DwcCreationFlags

< CREATE_SUSPENDED

ResumeThread()
J IpThreadld 32 ID
7.3.3
Win32 API
Win32 API
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CPU
WaitForSingleObject

DWORD WaitForSingleObject(HANDLE hHandle DWORD dwMilliseconds);
WaitForMultipleObject

DWORD WaitForMultipleObject(DWORD nCount,CONST HANDLE *IpHandles,BOOL bWaitAll,
DWORD dwMi lliseconds);

4

Mutex Mutex

CreateMute
HANDLE CreateMutex();

WaitForSingleObject

dwWaitResult = WaitForSingleObject(hMutex,5000L);

ReleaseMutex(hMutex) ;

1 ReleaseSemaphore

ReleaseSemaphore

HANDLE CreateSemaphore();
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HANDLE OpenSemaphore() ;

WaitForSingleObject

ReleaseSemaphore();

3
Event
MFEC CEvent
SetEvent() ResetEvent()
CreateEvent CEvent

WaitForSingleObject()
WaitforSingleObject()
WaitForSingleObject()
WaitForSingleObiject()

CEvent(
BOOL blnitiallyOwn = FALSE,
BOOL bManualReset = FALSE,
LPCTSTR IpszName = NULL,
LPSECURITY_ATTRIBUTES IpsaAttribute = NULL );

WaitForSingleObject()

2 hHandle CEvent

CEvent m_hObject

2 dwMuilliseconds

INFINITE
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WaitForSingleObject() WAIT_OBJECT_O
WAIT_TIMEOUT

CRITICAL_SECTION

VOID InitializeCriticalSection(LPCRITICAL_SECTION);

EnterCriticalSection TryEnterCriticalSection
LeaveCriticalSection

4
1 ThreadTest AppWizard
2 MY_MSG01
ThreadTestView.h
#define MY_MSGO1 WM_USER+1
ThreadTestView.cpp MY_MSGO01

OnMyMsg01
ON_MESSAGE (MY_MSGO1 ,0nMyMsg01)
OnMyMsg01
void CThreadTestView: :OnMyMsg01(WPARAM wParam,LPARAM IParam)

{
Invalidate();

return;

}
3 ThreadProc
UINT ThreadProc(LPVOID param)

{
COleDateTime Now;//

CString ChangeTime;
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//

::WaitForSingleObject(ThreadBegin.m_hObject, INFINITE); m_Title=L"The
Thread is started... ";

: :PostMessage ((HWND)param,MY_MSG01,0,0); MY_MSGO1

BOOL KeepRunning=true;
while(KeepRunning)
{
Now=COleDateTime: :GetCurrentTime();
ChangeTime.Format(L" .4d- .2d- .2d .2d: .2d: .2d",
Now.GetYear(),
Now.GetMonth(),
Now.GetDay(),
Now.GetHour() ,
Now.GetMinute(),
Now.GetSecond());

m_Time=ChangeTime;
: :PostMessage ((HWND)param,MY_MSG01,0,0);
//
int Result=::WaitForSingleObject(ThreadEnd.m_hObject,0);
if (Result==WAIT_OBJECT_O)
KeepRunning=false;
else
Sleep(1000);
}
m Title=L"The Thread is Ended... "
: :PostMessage ((HWND)param,MY_MSG01,0,0);

return O;

}

4 BEGINTHREAD KILLTHREAD

//

void CThreadTestView: :OnThreadBegin()

{
HWND hWnd=GetSafeHwnd() ;
AfxBeginThread(ThreadProc, hWnd) ;
ThreadBegin.SetEvent();
m_Begin=I!m_Begin;

}

//
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void CThreadTestView: :OnThreadKill ()

{
ThreadEnd.SetEvent();
m_End=Im_End;
b
5 OnDraw
//
void CThreadTestView: :OnDraw(CDC* pDC)
{
CThreadTestDoc* pDoc = GetDocument();
ASSERT_VALID(pDoc);
CRect rect(20,20,250,250);
CRect rectl1(20,50,250,250);
pDC->SetTextColor(RGB(255,0,0));
pDC->DrawText(m_Title,rect,DT_CENTER);
pDC->SetTextColor(RGB(0,0,255));
pDC->DrawText(m_Time,rectl,DT_CENTER);
}
1
OnDraw OnDraw
KILLTHREAD
““The Thread is Ended...””
4 ; €< 7 \ThreadTest>”
7.3.4

VOID ExitThread(DWORD dwExitCode);

BOOL TerminateThread(HANDLE hThread,DWORD dwExitCode);
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7.3.5
EVC MFC Win32 API
MFC
MFC
1

AfxBeginThread()
pWinThread->m_Thread
! _________________________________________________________________________________________________
2
MFC CWinApp
CWinApp CWinThread CWinThread
CWinThread ClassWizard
ClassWizard CWinThread
r DECLARE DYNCREATE IMPLEMENT DYNCREATE
Initinstance  Exitlnstance
Initinstance
MFC AfxBeginThread
CWinThread::CreateThread
CWinThread
Ul
1 CUlandWorkThread
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AppWizard
2 IDD_UIANDWORKTHREAD_FORM
BeginThread  Cancal 7-1
trace:
Edit =]
LI:
BeginThreadI Cancal |
7-1
3 ShowThread() BeginThread OnBtnBeginthread
ShowThread()
Ul 7-2
% 022 9
workThread begin... N
Transaction processing here...
Step 1.
Step 2 ..
Step 3 ...
Step 4 ...
Step 5 ...
End transaction processing ...
|EleginThread| | Cancal |
Edit Todks 2 7 |«
7-2
» ul << 7 \UlandWorkThread>>
3
Win32 API MFC
CSyncObject :Semaphore
CSemaphore Mutex CMutex Event CEvent CriticalSection CCriticalSection
MFC CSingleLock  CMultiLock 4
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CMutex
CMutex

CMutex mutex(FALSE,NULL,NULL);

CMutex mutex;

CSingleLock sl(&mutex);
sl.Lock(Q);
if(sl.lIsLocked())

// .-
sl._Unlock(Q);

7.4

7.4.1

CreateProcess()
CreateProcess()

CreateProcess(

LPCWSTR pszlmageName,

LPCWSTR pszCmdLine,
LPSECURITY_ATTRIBUTES psaProcess,
LPSECURITY_ATTRIBUTES psaThread,
BOOL flnheritHandles,

DWORD fdwCreate,

PVOID pvEnvironment,

LPWSTR pszCurDir,

LPSTARTUPINFOW psiStartinfo,
LPPROCESS_INFORMATION pProclnfo );

CreateProcess()

2 IpApplicationName

J IpCommandLine
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IpProcessAttributes

IpThreadAttributes

binheritHandles

TRUE

dwCreationFlags

IpEnvironment

IpCurrentDirectory

IpStartuplnfo

IpProcessinformation

CreateProcess()

7

SECURITY_ATTRIBUTES

NULL

SECURITY_ATTRIBUTES

NULL

NULL

STARTUPINFO

SW SHOWNORMAL

PROCESS_INFORMATION

CreateProcess()
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STARTUPINFO infoStart; //
PROCESS _INFORMATION infoProcess; //
memset(&infoStart,0,sizeof(infoStart));
infoStart.cb=sizeof(STARTUPINFO);
CreateProcess(NULL,
_T(*MyExecutable.exe™),

NULL,

NULL,

FALSE,

NORMAL_PRIORITY_CLASS,

NULL,

NULL,

&infoStart,

&infoProcess

)



Windows CE Windows 98  Windows NT ExitProcess()
ExitThread() Windows CE

TerminateProcess()
TerminateProcess()
TerminateProcess()
CreateProcess()
TerminateProcess()

BOOL TerminateProcess(
HANDLE hProcess,
DWORD uExitCode );

TerminateProcess()

2 hProcess

2 uExitCode

listprocess
1 ListProcess AppWizard

2 IDD_LISTPROCESS_DIALOG
7-3

ShowProcess LIST ID
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cors | I P

yellow ffffooz MK.EXE

0
1
38 red 2
3 Bffel8... gwes.exe
Emgreen 4 fde3s6a  ARI_ENG.exe
g mage... 5 Bfexf.. shel32.exe
6
7
5
]
4

fifccze  fllesys.exe H
gffdge... device.exe

8fe26...  connmagr.exe
gcyan afb26... replog.exe
blue Bfddf2... FPN.exe =
fdSef76 HH dm.exa“ I i
] 3

EhnwDrnces;l ‘ KilProcess ‘

ShowProcess | KilProcess

it~

7-3 ListView 7-4 ListView

//
void CListprocessDIg: :OnButtonl()
{
m_list.DeleteAllltems();
while (m_list.DeleteColumn(0));
m_list_ModifyStyle(0, LVS_REPORT);
m_list.SetExtendedStyle(LVS_SHOWSELALWAYS | LVS_EX_FULLROWSELECT);

m_list. InsertColumn(0, L" ", LVCFMT_LEFT, 30);
m_list.InsertColumn(1, L™ ID", LVCFMT_LEFT, 60);
m_list. InsertColumn(2, L" ", LVCFMT_LEFT, 120);
m_list. InsertColumn(3, L" ID", LVCFMT_LEFT, 60);

HANDLE handle = CreateToolhelp32Snapshot(TH32CS_SNAPPROCESS, 0);

PROCESSENTRY32 info;
info.dwSize = sizeof(PROCESSENTRY32);

int i = 0;
if (Process32First(handle, &info))
{
if (GetLastError() == ERROR_NO_MORE_FILES)
{
AfxMessageBox(L""No More Process™);
¥
else
{

CString id;

id.Format(L"™ d", i);

m_list.Insertltem(i, id);

id.Format(L"™ x", info.th32ProcessliD);
m_list.SetltemText(i, 1, id);
m_list.SetltemData(i, info.th32ProcessiD);
id.Format(L" s", info.szExeFile);
m_list.SetltemText(i, 2, id);

id.Format(L" x", info.th32ParentProcessliD);
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m_list.SetltemText(i, 3, id);

i++;
while (Process32Next(handle,&info) != FALSE)
{
id.Format(L"™ d", i);
m_list.Insertltem(i, i1d);
id_-Format(L" x", info.th32ProcessiD);
m_list.SetltemText(i, 1, id);
m_list.SetltemData(i, info.th32ProcesslID);
id_.Format(L" s",info.szExeFile);
m_list.SetltemText(i, 2, id);
id.Format(L™ x', info.th32ParentProcessliD);
m_list.SetltemText(i, 3, id);
i++;
}
¥
}
CloseHandle(handle);
}
KillProcess LIST
void CListprocessDIg: :OnButton2()
{
int 1 = m_list.GetSelectionMark();
HANDLE h = OpenProcess(0,
FALSE,
m_list.GetltemData(i)
)
ASSERT( h != NULL);
it (h)
{
MessageBeep(MB_OK) ;
TerminateProcess(h, 0);
}
CloseHandle(h);
m_list.Deleteltem(i);
}
) “< 7 \listprocess””
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7.4.2

1 CreateFileMapping()
( ) MapViewOfFile()

MapViewOfFile

Memcpy() )
UnmapViewOfFile() CloseHandle()
2 —
windows —

3

2 CreateFileMapping()

HANDLE CreateFileMapping(

HANDLE hFile,

LPSECURITY_ATTRIBUTES IpFileMappingAttributes,
DWORD flIProtect,

DWORD dwMaximumSizeHigh,

DWORD dwMaximumSizeLow,

LPCTSTR IpName );

hFile

IpFileMappingAttibutes SECURITY_ATTRIBUTES
flProtect

dwMaximumSizeHigh 32
dwMaximumSizeLow 32
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LpName
2 MapViewOfFile()

LPVOID MapViewOfFile(
HANDLE hFileMappingObject,
DWORD dwDesiredAccess,

DWORD dwFileOffsetHigh,
DWORD dwFileOffsetLow,
DWORD dwNumberOfBytesToMap );

hFileMappingObject

dwDesiredAccess
FILE_MAP_READ

dwFileOffsetHigh

dwFileOffsetLow
dwNumberOfBytesToMap

J  UnMapViewOfFile ()

BOOL UnmapViewOfFile(
LPCVOID IpBaseAddress );

IpBaseAddress
2 CloseHandle()

BOOL CloseHandle(
HANDLE hObject );

FILIMAP_WRITE

32

32

MapViewOfFile()

243



8.1

Windows CE

Database”” ““Tasks Database””

1D

Windows CE

API

CEDB_MAXPROPDATASIZE 65471

8.1.1

VOL

““ Appointments Database ”” ““ Contacts
Windows CE
ID OID

Windows CE



8.1.2

CeMountDBVol

BOOL CeMountDBVol (

PCEGUID pceguid,

LPWSTR lIpszDBVol,

DWORD dwFlags
)

pceguid guid pceguid
guid IpszDBVol
dwFlags

< CREATE_NEW

2 CREATE_ALWAYS

2 OPEN_EXISTING

<  OPEN_ALWAYS

2 TRUNCATE_EXISTING 0

void CreateVol
{
CEGUID pceguid;
if(1CeMountDBVol (&pceguid,
_T(C"\\Storage Card\\MyVolume.CDB"),
CREATE_NEW))
cout << _T("Could not create database volume'™) << endl;
else
cout << _T("Database volume created™) << endl;
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CeMountDBWol pceguid
CHECK_INVALIDGUID pceguid
if (CHECK_INVALIDGUID(&pceguid))
cout << _T("Invalid CEGUID™);

else
cout << _T("valid CEGUID");

GetLastError
dwFlags

CeMountDBVol (&pceguid,
_T(C"\\Storage Card\\MyVolume.CDB™"),
OPEN_EXISTING) ;

8.1.3

CeUnmountDBVol

if(!CeUnmountDBVol (&peceguid))
cout << _T("Volume unmounted™);
else
cout << _T("Volume could not be unmounted");

8.1.4

CeFlushDBWol

1T (CeFlushDBVol (&pceguid))
cout << _T("'Flushed!™);
else
cout << _T("Could not flush database volume™);

CeFlushDBVol
CeFlushDBVol
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8.1.5

CeEnumDBWVolumes

BOOL CeEnumDBVolumes(
PCEGUID pceguid,
LPWSTR IpBuf,

DWORD dwNumChars

)s

1

void EnumDBVol()

{
CEGUID ceguid;

TCHAR szVolumeName[MAX_PATH + 1];

CREATE_INVAL IDGUID(&ceguid);

Windows CE

while(CeEnumbDBVolumes(&ceguid, szVolumeName, MAX_PATH))

{

cout << _T("Mounted vol: ™)
<< szVolumeName << endl;

CeEnumDBVolumes pceguid
CREATE_INVALIDGUID IpBuf dwNumChars
CEGUID
CeEnumDBVolumes CEGUID
CEGUID
2
8-1
8-1
©
CEVT_I2 short 2
CEVT_UI2 USHORT 2
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Moabite
CEVT_l4 long 4
CEVT_Ul4 ULONG 4
CEVT_FILETIME FILETIME
CEVT_LPWSTR LPWSTR 0 Unicode
CEVT_BLOB CEBLOB
CEVT_BOOL BOOL
CEVT_R8 double 8
CEPROPID

const CEPROPID propCompany = MAKELONG(CEVT_LPWSTR, 100);

CEPROPVAL

typedef struct _CEPROPVAL {
CEPROPID propid;
WORD wLenData;
WORD wFlags;
CEVALUNION val;
} CEPROPVAL;
typedef CEPROPVAL *PCEPROPVAL;

propoid 1D
wFlags

CEPROPVAL

CEPROPVAL propValCompany;
propValCompany.val . lpwstr = _T(*"My Company™);
propValCompany.propid = propCompany;
propValCompany.wFlags = 0;

8.1.6

CeCreateDatabaseEx

CEOID CeCreateDatabaseEx(
PCEGUID pceguid,
CEDBASEINFO* IpCEDBInfo

)
pceguid

typedef struct _CEDBASEINFO {
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DWORD dwFlags;

WCHAR szDbaseName[CEDB_MAXDBASENAMELEN] ;

DWORD dwDbaseType;

WORD wNumRecords;

WORD wNumSortOrder;

DWORD dwSize;

FILETIME ftLastModified;

SORTORDERSPEC rgSortSpecs[CEDB_MAXSORTORDER];
} CEDBASEINFO;

szDbaseName CEDB_MAXDBASENAMELEN
dwDbaseType dwFlags

8.1.7

1

HANDLE CeOpenDatabase( PCEOID poid,
LPWSTR IpszName,
CEPROPID propid,
DWORD dwFlags,
HWND hwndNotify);

CEOQID
poid 0 IpszName

CEOID poid
CEDID 0 IpszName
propid Windows CE
dwFlags 0 CEDB_AUTOINCREMENT

CEDB_AUTOINCREMENT
CeOpenDatabase
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obile FHNAFE
Windows CE 3

O DB_CEOID_CREATED
O DB_CEOID_CHANGED

2 DB_CEOID_RECORD_DELETED

WM_USER+1 WM_USER+3  WM_USER+6
WM_USER

GetLastError
Windows CE 2.1
HANDLE CeOpenDatabaseEx(PCEGUID pguid

PCEOID poid, LPWSTR IpszName, CEPROPID propid,
DWORD dwFlags, CENOTIFYREOUEST *pRequest);

CeOpenDatabaseEx CeOpenDatabase
CeOpenDatabaseEx guid guid
Windows CE
CeOpenDatabaseEx WM_USER

CENOTIFYREQUEST

Typedef struct _CENOTIFYREQUEST{
DWORD dwSize;
HWND hWnd;
DWORD dwFlags;
HANDLE hHeap;
DWORD dwParam;
JCENOTTFYREQUEST ;

CENOTIFYREQUEST hWnd
dwFlags
0 CeOpenDatabase
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DB_CEIOD_xxx dwFlags CEDB_EXNOTIFICATIONN

3 DB_CEIOD_ WM_DBNOTIFICATION
IParam CENOTIFICATION

Typedef struct _CENOTIFICATION{

DWORD dwSize;

DWORD dwParam;

UINT uType;

CEGUID guid;

CEOID oid;

CEOID oidParent;
JCENOTIRCATION;

dwsSize dwParam CENOTIFYREQUEST
dwParam uType
WM_DBNOTIFICATION

O DB_CEOID_CBEATED
9 DB_CEOID_DATABASE_DELETED
O DB_CEOID_RECORD_DELETED

2 DB_CEOID_CHANGED

guid guid oid oid
oidParent oid oid
WM_DBNOTIFICATION CENOTIFICATION
CENOTIYYREQUEST hHeap

CENOTIFYREQUEST

BOOL CeFreeNotification(PCENOTIFYREQUEST pRequest,
PCENOTIFICATION pNotily);

CENOTIFYREQUEST
CENOTIFICATION WM_DBNOTIFICATION
CENOTIFYREQUEST
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HANDLE OpenDBDataFunc()

{
CEGUID ceObjStore;
HANDLE hDB;
CEOID ceOidDB = 0;
CREATE_SYSTEMGUID(&ceObjStore);//
hDB = CeOpenDatabaseEx(&ceObjStore,

&ce0idDB,
_T(*Company*),
propCompany, //
CEDB_AUTOINCREMENT,
NULL);
if(hDB == INVALID_HANDLE_VALUE)
cout << _T("Could not open database') <<
else
cout << _T("Database Opened") << endl;
return hDB;
3
2
CloseHandle
//
void CloseDBFunc(HANDLE hDB)
{

if(ICloseHandle(hDB))

cout « _T("Could not close database™);
else

cout « _T("Database closed™);

8.1.8

CeReadRecordPropsEx

CEOID CeReadRecordPropsEx(
HANDLE hDbase,
DWORD dwFlags,
LPWORD IpcProplD,
CEPROPID* rgProplD,
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LPBYTE* IplpBuffer,
LPDWORD IpcbBuffer,
HANDLE hHeap

)
CeReadRecordProps
CeReadRecordPropsEx hHeap
IpcPropID rgProplD

CEPROPID

IpcPropID  rgProplD

1D CEPROPID IpcProplD
CEPROPID string blob
1plpBuffer
CeReadRecordProps  CeReadRecordPropsEx
rgPropID
NULL IpcProplD
CEPROPID
blob

CeReadRecordProps CeReadRecordPropsEx

dwFlags CEDB_ALLOWREALLOC
CeReadRecordProps
CeReadRecordPropsEx CEDB_ALLOWREALLOC
0
0
hHeap CeReadRecordPropsEx
CeReadRecordPropsEx

hHeap 0
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CEOID CeWriteRecordProps(

HANDLE hDbase,
CEOID oidRecord,
WORD cProplD,
CEPROPVAL* rgPropVal

oidRecord
oidRecord 0 cProplD rgPropVal
rgPropVal

8.1.9

CEOID CeSeekDatabase(

252

HANDLE hDatabase,
DWORD dwSeekType,
DWORD dwValue,

LPDWORD Ipdwlndex

dwSeekType

CEDB_SEEK_CEOID ID

dwValue

CEDB_SEEK_BEGINNING n

dwValue

CEDB_SEEK_CURRENT

dwValue

CEPROPID




O CEDB_SEEK_END

2 CEDB_SEEK_VALUESMALLER

2 CEDB_SEEK_VALUEFIRSTEQUAL

2 CEDB_SEEK_VALUENEXTEQUAL

2 CEDB_SEEK_VALUEGREATER

dwValue
CEPROVAL

void ListAllIRec()
{
HANDLE hDB;
CEGUID ceObjStore;
DWORD dwlndex;
CEOID ceOidDB = 0;
CREATE_SYSTEMGUID(&ceObjStore);
hDB = CeOpenDatabaseEx(&ceObjStore,

&ceOidDB,
_T(*Company*),
propCompany, // prop.id. of sort order
o0, // no auto-increment
NULL) ; // no notifications
if(hDB = INVALID_HANDLE_VALUE)
{

CEPROPVAL propSeek;
propSeek.propid = propCompany;
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propSeek.val . lpwstr = _T(**Company 2");
if(CeSeekDatabase(hDB, CEDB_SEEK_VALUEFIRSTEQUAL,
(DWORD)&propSeek, &dwlndex))
{
do
{
cout << _T("Record index: ')
<< dwlndex « endl;
ReadOneProp(hDB) ;

} while (CeSeekDatabase(hDB,
CEDB_SEEK_VALUENEXTEQUAL ,
(DWORD)é&propSeek, &dwlndex));

by
CloseHandle(hDB);
3
else
cout << _T('"Could not open database™) << endl;

8.1.10

CeWriteRecordProps
CEPROPVAL wFlag CEDB_PROPDELETE

BOOL CeDeleteRecord(HANDLE hDatabase, CEOID oidRecord);

1D

BOOL CeDeleteDatabaseEx(PCEGUID pguid, CEOID oidDbase);

void UpdateRec()
{
HANDLE hDB;
CEGUID ceObjStore;
DWORD dwlndex;
CEOID ceOidDB = 0;
CREATE_SYSTEMGUID(&ceObjStore);
hDB = CeOpenDatabaseEx(&ceObjStore,
&ceOidDB,
_T("Company™),
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propCompanylID, // prop.id. of sort order

0, // no auto-increment

NULL); // no notifications
if(hDB != INVALID_HANDLE_VALUE)

{
CEPROPVAL propSeek, propUpdate;

CEOID ceOidRec = 0;
propSeek.propid = propCompanylD;
propSeek.val_1vVal = 2; // company id to seek
ceOidRec = CeSeekDatabase(hDB,
CEDB_SEEK_VALUEFIRSTEQUAL,
(DWORD)&propSeek, &dwlndex);
if(ceOidRec != 0)
{
propUpdate.propid = propCompanyTel;
propUpdate .wFlags = O;
propUpdate.val . Ipwstr = _T('444-99988");
if(CeWriteRecordProps(hDB,
ceOidRec, // object id to update
1, // number of properties
&propUpdate))
cout << _T("Record updated™) << endl;
else
cout << _T("Record not updated')
<< endl;
3
else
cout << _T('"Could not locate company id 2')
<< endl;
CloseHandle(hDB);
3
else
cout << _T("Could not open database™) << endl;

}

8.1.11

CeFindFirstDatabaseEx  CeFindNext
DatabaseEx CeFindFirstDatabaseEx
CeFindFirstDatabaseEx CeFindNextDatabaseEx
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void ListDB )
{
HANDLE hDBFind;
CEGUID ceObjStore;
CEOID ceDBOid;
CREATE_SYSTEMGUID(&ceObjStore);
hDBFind = CeFindFirstDatabaseEx(&ceObjStore, 0);
iT(hDBFind != INVALID_HANDLE_VALUE)
{
while((ceDBOid = CeFindNextDatabaseEx(
hDBFind, &ceObjStore)) != 0)

{
Listing4_18(&ceObjStore, ceDBOid);
3
CloseHandle(hDBFind) ;
3
else
cout << _T("Could not enumerate databases')
<< endl;
3
DWORD
Windows CE Windows NT/98/2000 Windows
CE
Windows CE 3
< HKEY_CLASSES_ROOT COM
<<HCR””
2 HKEY_LOCAL_MACHINE Windows CE
<<HLM??
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< HKEY_CURRENT_USER

Windows CE 255

8.2.1

8-2

<<HCU?”

16

REG_BINARY

REG_DWORD 32
REG_EXPAND_SZ

REG_MULTI_SZ

PATH

REG_NONE

REG_SZ

//
void CreateAddReg

{

HKEY hKey;
DWORD dwDisp;
TCHAR szStr[200];
DWORD dwval;
if(RegCreateKeyEx(HKEY_LOCAL_MACHINE,
_T('Software\\MyCompany\\MyApplication™),
0, NULL, O, O, NULL,
&hKey, &dwDisp) != ERROR_SUCCESS)
{
cout << _T("Could not open/create key:");
return;
3
if(dwDisp == REG_CREATED_NEW_KEY) //
cout << _T("Created new key'") << endl;
else if(dwDisp == REG_OPENED_EXISTING_KEY)
cout << _T("Opened existing key'") << endl;
wescpy(szStr, _T("'Contents of Key "String™"));
if(RegSetvValueEx(hKey, _T('StringTest"), NULL,
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REG_SZ, (LPBYTE)szStr,
(wecslen(szStr) + 1) * sizeof(TCHAR))
1= ERROR_SUCCESS)
cout << _T("Could not save key');
dwVal = 456;
if(RegSetValueEx(hKey, _T(''DWORDTest"), NULL,//
REG_DWORD, (LPBYTE)&dwval,
sizeof(DWORD)) != ERROR_SUCCESS)
cout << _T("Could not save key');
wescpy(szStr, _T("'Default Value'™));
if(RegSetValueEx(hKey, NULL, NULL, //
REG_SZ, (LPBYTE)szStr,
(wecslen(szStr) + 1) * sizeof(TCHAR))
1= ERROR_SUCCESS)
cout << _T("Could not save key');
RegCloseKey(hKey);
return;

RegCreateKeyEx
RegCreateKeyEx
RegCreateKeyEx

LONG RegCreateKeyEx(
HKEY hKey,
LPCWSTR IpSubKey,
DWORD Reserved,
LPWSTR IpClass,
DWORD dwOptions,
REGSAM samDesired,
LPSECURITY_ATTRIBUTES IpSecurityAttributes,
PHKEY phkResult,
LPDWORD IpdwDisposition

)
hKey
HKEY_CLASSES_ROOT HKEY_CURRENT_USER HKEY_LOCAL_MACHINE
Windows CE HKEY_CURRENT_CONFIG HKEY_PERFORMANCE_DATA
HKEY1_DYN_DATA
IpSubKey
Reserved dwOptions samDesired  IpSecurityAttributes phkResult
IpdwDisposition
REG_CREATED_NEW_KEY REG_OPENED_EXISTING_KEY
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RegSetValueEx

LONG RegSetValueEx(
HKEY hKey,
LPCWSTR IpValueName,
DWORD Reserved,
DWORD dwType,
const BYTE* IpData,
DWORD cbData

)s
REG_SZ hKey
RegCreateKeyEx IpValueName
255 NULL
dwType IpData

RegCloseKey

8.2.2

RegQueryValueEx

LONG RegQueryValueEx(
HKEY hKey,
LPCWSTR IpValueName,
LPDWORD IpReserved,
LPDWORD IpType,
LPBYTE IpData,
LPDWORD IpcbData

)5
hKey IpValueName IpType
IpcbData
//
void QueryRegval ()
{
HKEY hKey;

cbData
4KB

IpData

259



indows

wile  EXEECERS

DWORD dwDisp, dwcbData, dwType;
TCHAR szStr[200];
DWORD dwVal ;
if(RegCreateKeyEx(HKEY_LOCAL_MACHINE,
_T('Software\\MyCompany\\MyApplication™),
0, NULL, O, O, NULL,
&hKey, &dwDisp) != ERROR_SUCCESS)
{
cout << _T("Could not open/create key:'");
return;
¥
dwcbData = sizeof(szStr) * sizeof(TCHAR);
if(RegQueryValueEx(hKey, _T(StringTest"),//
NULL, &dwType,
(LPBYTE)szStr, &dwcbData) != 0)
cout << _T("Could not open key'™) « endl;
else
cout << _T("StringTest:") << szStr « endl;
dwcbData = sizeof(DWORD);
if(RegQueryValueEx(hKey, _T(''DWORDTest"),
NULL, &dwType,
(LPBYTE)&dwVal, &dwchData) != 0)
cout << _T("Could not open key'") << endl;
else
cout << _T("DWORDTest:") << dwVal << endl;
dwcbData = sizeof(szStr) * sizeof(TCHAR);
if(RegQueryValueEx(hKey, NULL, //
NULL, &dwType,
(LPBYTE)szStr, &dwcbData) != 0)
cout << _T("Could not open key"™) << endl;

else
cout << _T("(default):") << szStr << endl;
RegCloseKey(hKey) ;
3
8.2.3
RegDeleteKey
RegDeleteValue RegDeleteKey

RegDeleteValue RegDeleteValue

LONG RegDeleteValue(
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HKEY hKey,
LPCWSTR IpValueName
)

IpValueName NULL
RegDeleteKey

LONG RegDeleteKey(
HKEY hKey,
LPCWSTR IpSubKey

)

IpSubKey

//
void RegDelValFunc
{
HKEY hKey;
DWORD dwDisp;
1T(RegCreateKeyEx(HKEY_LOCAL_MACHINE,
_T('Software\\MyCompany\\MyApplication™),
0, NULL, O, O, NULL,
&hKey, &dwDisp) != ERROR_SUCCESS)
{
cout << _T("Could not open/create key:");
return;
by
if(RegDeleteValue(hKey, _T('StringTest'))//
1= ERROR_SUCCESS)
cout << _T("Could not delete key") « endl;
if(RegDeleteValue(hKey, _T('DWORDTest™))
1= ERROR_SUCCESS)
cout << _T("Could not delete key") << endl;
if(RegDeleteValue(hKey, NULL) != ERROR_SUCCESS)//
cout << _T("Could not delete key") << endl;
RegCloseKey(hKey) ;
¥

void DelRegFunc()
{
iTf(RegDeleteKey(HKEY_LOCAL_MACHINE,
_T('Software\\MyCompany')) != ERROR_SUCCESS)
cout << _T("Could not delete key™);
else
cout << _T("Key deleted™);
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8.2.4

RegQueryValueEx
RegEnumValue RegQueryinfoKey

RegEnumValue

LONG RegEnumValue(

HKEY hKey,

DWORD dwlndex,

LPWSTR IpValueName,
LPDWORD IpcbValueName,
LPDWORD IpReserved,
LPDWORD IpType,

LPBYTE IpData,

LPDWORD IpcbData

)
RegQueryinfoKey RegEnumValue
hKey dwlndex IpValueName
IpData
IpData  IpchData
IpType
//
void EnumRegkeyFunc()
{
HKEY hKey;

DWORD dwSubKeys, dwValues, dwlndex, dwValueNameLen;

DWORD dwValueType, dwValuelLen;

TCHAR szValueName[255];

TCHAR szValue[255];

DWORD dwValue;

cout << _T("Opening key HKEY_LOCAL_MACHINE\\Platform'™)
<< endl;

1T (RegOpenKeyEx(HKEY_LOCAL_MACHINE,
_T(C'Platform™), 0, O,
&hKey) != ERROR_SUCCESS)

cout << _T("Could not open key'") << endl;

else if (RegQuerylnfoKey(hKey, NULL, NULL, NULL,//
&dwSubKeys, NULL, NULL, &dwValues,
NULL, NULL, NULL, NULL) !'= ERROR_SUCCESS)

263



indows

wile  EXEECERS

¢ cout << _T("Could not query info") << endl;
RegCloseKey(hKey) ;

}

else

{

cout « _T('Key has ')
« dwSubKeys « _T(" subkeys and ')
« dwValues « _T(" values™) « endl;
// now read each value
for(dwindex = 0; dwlndex dwValues; dwlndex++)//
{
// First determine name and data type.
dwValueNameLen = sizeof(szValueName);
RegEnumValue(hKey, dwlndex,

szValueName, &dwValueNamelLen,

NULL, &dwvalueType, NULL, NULL);
cout << _T("Value Name: ") << szValueName;
switch (dwvalueType)

{
case REG_SZ:

cout << _T(" String:™);

dwValuelLen = sizeof(szValue);

dwValueNameLen = sizeof(szValueName);

RegEnumValue(hKey, dwlndex,

szValueName, &dwValueNamelen,

NULL, &dwValueType,

(LPBYTE)szValue, &dwValuelLen);
cout << szValue;

break;
case REG_DWORD:

cout << _T(* DWORD:");

dwValueLen = sizeof(DWORD);

dwValueNameLen = sizeof(szValueName);

RegEnumValue(hKey, dwlndex,

szValueName, &dwValueNamelLen,

NULL, &dwValueType,

(LPBYTE)&dwValue, &dwValuelLen);
cout << dwvValue;

break;
default:

cout << _T(" Other™);

break;

}

cout << endl;
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3
RegCloseKey(hKey) ;

}
}

8.3

Windows CE
Windows CE ,
RAM “« 7” Object Store
Windows CE API

8.3.1
CreateFile

HANDLE CreateFile(LPCTSTR IpFileName

DWORD dwDesiredAccess

DWORD dwShareMode

LPSECURITY_ATTRIBUTES IpSecurityAttributes,

DWORD dwCreationDistribution,

DWORD dwFlagsAndAttributes

HANDLE hTemplateFile);
IpFileName
dwDesiredAccess

GENERIC_READ GENERIC_WRITE
dwShareMode

FILE_SHARE_READ FILE_SHARE_WRITE Windows CE IpSecurityAttributes
NULL
CreateFile

< CREATE_NEW
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CREATE_ALWAYS

OPEN_EXISTING

OPEN_ALWAYS
CREATE_ALWAYS

TRUNCATE_EXISTING

Windows CE

FILE_ATTRIBUTE_NORMAL

FILE_ATTRIBUTE_READONLY

FILE_ATTRIBUTE_ARCHIVE

FILE_ATTRIBUTE_SYSTEM

FILE_ATTRIBUTE_HIDDEN

dwFlagsAndAttributes

Explorer



View All Files

2  FILE_FLAG_WRITE_THROUGH

< FILE_FLAG_RANDOM_ACCESS

Windows CE Windows 98  Windows NT
FILE_ATIRIBUTE_OFFLINE
FILE_FLAG_OVERLAPPED,FILE_FLAG_NO_BUFFEING,FILE_FLAG_SEQUENTIAL_SCAN,FI
LE_FLAG_DELETE_ON_CLOSE,FILE_FLAG_BACKUP_SEMANTICS FILE_FLAG_POSIX_S-

EMANTICS Windows NT  Windows 98 FILE_ATTRIBUTE_TEMPORARY
Windows CE

Windows CE CreateFile hTemplate 0
CreateFile
INVALID_HANDLE_VALUE GetLastError
dwCreationDistribution CREATE_ALWAYS OPEN_ALLWAYS
GetLastError ERROR_ALREADY_EXISTS

CreateFile
ReadFile

BOOL ReadRle(

HANDLE hFile

LPVOID IpBuffer,

DWORD nNumberOfBytesToRead

LPDWORD IpNumberOfBytesRead, LPOVERLAPPED IpOverlapped

hFile IpBuffer
nNumberOfBytesToRead nNumberOfBytesToRead
DWORD IpOverlapped
NULL Windows CE Windows CE

ReadFile ReadFile

267



indows

wile  EXEECERS

IpPNumberOfBytesRead
ReadFile
8.3.2
CloseHandle(HANDLE hObject)
TRUE GetLastError

Unicode TXT

// UNICODE
void ReadUnicodeFile ()
{
HANDLE hFile;
WORD wLeadin;
DWORD dwNumRead;
TCHAR szFilename[MAX_PATH + 1], szChar[2];
if('GetFilename(_T("Enter filename:"),
szFilename, MAX_PATH))
return;
hFile = CreateFile(szFilename, GENERIC_READ,
0, 0, OPEN_EXISTING, 0, 0);
if(hFile == INVALID_HANDLE_VALUE)
{
cout << _T(*"Could not open file. Error:")
<< GetlLastError();
return;

¥
if(ReadFile(hFile, &wLeadin, 2, &dwNumRead, 0))// unicode

if(wLeadin == OXFEFF)

// read file character by character
while(ReadFile(hFile, szChar, //
sizeof(TCHAR), &dwNumRead, 0)

&& dwNumRead > 0)
{
szChar[1] = °"\0";
cout « szChar;

¥
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else
cout << _T("File is not Unicode!") << endl;

3
else
cout << _T("Could not read file. Error: ')
<< GetLastError();
CloseHandle(hFile);

}

8.3.3

Win32 API 3 (
) Windows
CE

BOOL GetFileTime(HANDLE hFile,LPFILETIME IpCreationTime,
LPFILETIME IpLastAccessTime,
LPFILETIME IpLastWriteTime);

3  FILETIME FILETIME
NULL
Windows CE
FILETIME Win32 Win32
0 FAT
GetFileTime
0
GetFileTime FILETIME

BOOL FileTimeToSystemTime(const FILETIME *IpFileTime,
LPSYSTEMTIME IpSystemTime);

FILETIME SYSTEMTIME SYSTEMTIME

uTC “c Greenwich Mean Time ~*~

BOOL FileTimeToLocalFileTime(const FILETIME *IpFileTime,
LPFILETIME IpLocalFileTime);

269



indows

wile  EXEECERS

BOOL SetFileTime(HANDLE hFile,const FILETIME *IpLastAccessTime,
const FILETIME *lIpLastAccessTime,
const FILETIME *IpLastWriteTime)

3  FILETIME
NULL

Windows CE

IpLastWriteTime
SetFileTime

//
void ShowTime(FILETIME t)
{
FILETIME ft;
SYSTEMTIME st;
FileTimeToLocalFileTime(&t, &ft);//
FileTimeToSystemTime(&ft, &st);
cout << st.wMonth << _T("/") « st.wDay
<< _T(C'/™) << st.wYear << _T(" ") << st.wHour
<< _T(':") << st.wMinute « endl;
3
//
void ShowTimeFile()
{
HANDLE hFile;
TCHAR szFilename[MAX_PATH + 1];
FILETIME ftCreate, ftLastWrite, ftLastAccess;
if(1GetFilename(_T("Enter filename:"),
szFilename, MAX_PATH))
return;
hFile = CreateFile(szFilename,
GENERIC_READ, 0, 0, OPEN_EXISTING, 0, 0);
if(hFile == INVALID_HANDLE_ VALUE)
{
cout << _T("Could not open file. Error:")
<< GetLastError();

270



return;
3
if(GetFileTime(hFile, &ftCreate, //
&ftLastWrite, &ftlLastAccess))
{
cout << _T("Create time: ");
ShowTime(ftCreate);
cout << _T("Last write time: ");
ShowTime(ftLastWrite);
cout << _T("Last Access time: ");
ShowTime(ftLastAccess);
by
else
cout << _T("Could not file times. Error: ")
<< GetLastError();
CloseHandle(hFile);

8.3.4

DWORD GetFileSize(HANDLE hFile,LPDWORD IpFileSizeHigh);

DWORD DWORD
32 4GB IpFileSizeHigh NULL GetFileSize
32

void ShowFileSize
{
HANDLE hFile;
TCHAR szFilename[MAX_PATH + 1];
DWORD dwSizelLo, dwSizeHi;
if(1GetFilename(_T("Enter filename:"),
szFilename, MAX_PATH))
return;
hFile = CreateFile(szFilename, GENERIC_READ,
0, 0, OPEN_EXISTING, 0, 0);
if(hFile == INVALID_HANDLE VALUE)
{
cout << _T("Could not open file. Error:")
<< GetLastError();
return;
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}

dwSizeLo = GetFileSize (hFile, &dwSizeHi); //
if(dwSizelLo == OXFFFFFFFF && GetLastError()
1= NO_ERROR)
cout << _T("Error getting file size: ")
<< GetLastError();
else
cout << _T("Filesize (Low, High) : ") << dwSizelo «
_T(C',"™) << dwSizeHi;
CloseHandle(hFile);
¥

8.3.5

GetFileAttriutes

DWORD GetFileAttriutes(LPCTSTR IpFileName)

CreateFile
2 FILE_ATRRIBUTE_COMPRESSED o
2 FILE_ATTRIBUTE_INROM ROM
2 FILE_ATTRIBUTE_ROMMODULE ROM
CreateFile
2 FILE_ATTRIBUTE_DIRECTORY
FILE_ATTRIBUTE_TEMPORARY FILE_ATTRIBUTE_DIRECTORY
PC
FILE_ATTRIBUTE_COMPRESSED Windows CE
RAM
ROM ROM
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BOOL SetFileAttributes(LPCTSTR IpFileName,DWORD dwFileAttributes);

Windows

Windows CE
CreateFile

1

//
void ShowAttributes(DWORD dwAttributes)
{
if(dwAttributes & FILE_ATTRIBUTE_READONLY)
cout << _T("Read only"™) << endl;
if(dwAttributes & FILE_ATTRIBUTE_HIDDEN)
cout << _T("Hidden"™) << endl;
if(dwAttributes & FILE_ATTRIBUTE_SYSTEM)
cout << _T("System") << endl;
if(dwAttributes & FILE_ATTRIBUTE_DIRECTORY)
cout << _T("Directory") << endl;
if(dwAttributes & FILE_ATTRIBUTE_ARCHIVE)
cout << _T("Archive™) << endl;
if(dwAttributes & FILE_ATTRIBUTE_INROM)
cout << _T("In ROM™) << endl;
if(dwAttributes & FILE_ATTRIBUTE_NORMAL)
cout << _T("Normal'™) << endl;
if(dwAttributes & FILE_ATTRIBUTE_TEMPORARY)
cout << _T("Temporary"™) << endl;
if(dwAttributes & FILE_ATTRIBUTE_COMPRESSED)
cout << _T("Compressed™) << endl;
if(dwAttributes & FILE_ATTRIBUTE_ROMSTATICREF)
cout << _T("ROM Static Ref") << endl;
if(dwAttributes & FILE_ATTRIBUTE_ROMMODULE)
cout << _T("ROM Module™) << endl;
3
//
void ShowFileAttrib()
{
TCHAR szFilename[MAX_PATH + 1];
DWORD dwAttributes;
if(1GetFilename(_T('Enter filename:"),
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szFilename, MAX_PATH))
return;
dwAttributes = GetFileAttributes(szFilename);
ShowAttributes(dwAttributes);
¥

2

GetFilelnformationByHandle

BOOL GetFilelnformationByHandle(HANDLE hFile,
LPBY_HANDLE_FILE_INFORMATION IpFilelnformation);

BY_HANDLE_FILE_INFORMATION
TRUE BY_HANDLE_FILE_INFORMATION

typedef struct _BY_HANDLE_FILE_INFORMATION{
DWORD dwFileAttributes;
FILETIME ftCreationTime;
FILETIME ftLastAccessTime;
FILETIME ftLastWriteTime;
DWORD dwVolumeSerialNumber;
DWORD nFileSizeHigh;
DWORD nFileSizelLow
DWORD nNumberOfLinks;
DWORD nFilelndexHigh;
DWORD nFilelndexLow;
DWORD dwOID
3}BY_HANDLE_FILE_INFORMATION

dwVolumeSerialNumber volume Windows
98  Windows NT Windows CE ,
0
nNumberOfLinks Windows NT ~ NTFS Windows CE
nFileIndexHigh  nFilelndexLow
Windows NT
Windows 98 “c ”?  File Index Windows CE
ID““Object ID>~ dwOID ID
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3

//
void ShowFilelnfo
{
HANDLE hFile;
TCHAR szFilename[MAX_PATH + 1];
BY_HANDLE_FILE_INFORMATION filnfo;
if('GetFilename(_T("Enter filename:"),
szFilename, MAX_PATH))
return;
hFile = CreateFile(szFilename, GENERIC_READ,
0, 0, OPEN_EXISTING, 0, 0);
if(hFile == INVALID_HANDLE_VALUE)
{
cout << _T("Could not open file. Error:")
<< GetlLastError();
return;
3
if(GetFilelnformationByHandle(hFile, &Filnfo))
{
ShowAttributes(filnfo.dwFileAttributes);
cout << _T("Create time: ");
ShowTime(FfiInfo.ftCreationTime);
cout << _T("Last write time: ");
ShowTime(Filnfo.ftLastWriteTime);
cout << _T("Last Access time: ");
ShowTime(filnfo.ftLastAccessTime);
cout << _T("Volume serial number: ") «
Ffilnfo.dwVolumeSerialNumber << endl;
cout << _T("File size: ") << filnfo.nFileSizeLow << endl;
cout << _T("High index: ") << filnfo.nFilelndexHigh << endl;
cout << _T("Low index: ") << Ffilnfo.nFilelndexLow << endl;
cout << _T("Object ID: ") << Ffilnfo.dwOID << endl;
3
CloseHandle(hFile);
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BOOL WriteFile(HANDLE hFile LPCVOID IpBuffer
DWORD nNumberOfBytesToWrite
LPDWORD IpNumberOfBytesWritten,
LPOVERLAPPED IpOverlapped);

ReadFile IpBuffer
ReadFile IpOverlapped NULL

//
typedef struct
{
int a, b, c;
} DATA;
//
void DataWriteFile(Q)
{
HANDLE hFile;
TCHAR szFilename[MAX_PATH + 1];
BOOL bSuccess;
DATA dataRec;
int x;
DWORD numWrite;
if(1GetFilename(_T('Enter filename to create:"),
szFilename, MAX_PATH, TRUE))
return;
cout << szFilename;
hFile = CreateFile(szFilename,
GENERIC_WRITE, 0, 0, CREATE_NEW, 0, 0);
if(hFile == INVALID HANDLE VALUE)
{
cout << _T("Could not open file. Error:")
<< GetlLastError();
return;

dataRec.a = dataRec.b = dataRec.c = x; // X
bSuccess = WriteFile(hFile, &dataRec, //
sizeof(dataRec), &numWrite, 0);

3
while(bSuccess && x++ 10);
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CloseHandle(hFile);
3

8.3.7

DWORD SetFilePointer (HANDLE hFile,LONG IDistanceToMove,
PLONG IpDistanceToMoveHigh,DWORD dwMoveMethod);

SetFilePointer hFile IdistanceToMove
IpDistanceToMoveHigh 32
dwMoveMethod IdistanceToMove 32
IpDistanceToMoveHigh 32
4GB IpDistanceToMoveHigh 32
32 4GB IpDistanceToMoveHigh
NULL Windows CE IpDistanceToMoveHigh
Windows NT
dwMoveMethod FILE_BEGIN
FILE_CURRENT
dwMoveMethod FILE_END

SetFilePointer

CurrFilePtr = SetFilePointer(hFile,0,NULL,FILE_CURRENT)

8.3.8
FileWrite
CreateFile
Windows CE Windows NT ~ Windows 98

SetFilePointer

110

FileRead
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Windows CE
CreateFileForMapping

HANDLE CreateFileForMapping(LPCTSTR IpFileName DWORD dwDesiredAccess
DWORD dwShareMode
LPSECURITY_ATTRIBUTES IpSecurityAttributes
DWORD dwCreationDisposition
DWORD dwFlagsAndAttributes
HANDLE hTemplateFile)

CreateFile IpFileName
dwDesiredAccess GENERIC_READ
GENERIC_WRITE O IpSecurityAttributes NULL
hTemplateFile Windows CE Windows CE 2.1
Windows CE dwDesiredAccess GENERIC_WRITE
21 Windows CE

CreateFileForMapping

HANDLE CreateFileMapping(HANDLE hFile,
LPSECURITY_ATIRIBUTES IpFileMappingAttributes,
DWORD flIProtect DWORD dwMaximumSizeHigh
DWORD dwMaximumSizeLow LPCTSTR IpName)
hFile

Windows CE IpFileMappingAttributes NULL flProtect

dwMaximumSizeHigh dwMaximumSizeLow
IpName
CreateFileMapping

LPVOID MapViewOfFile(HANDLE hFileMappingObiect, DWORD dwDesiredAcess,
DWORD dwFileOffsetHigh, DWORD dwFileOffsetLow,
DWORD dwNumberOfBytesToMap) ;
MapViewOfFile hFileMappingObiect
dwDesiredAcess
FILE_MAP_READ FILE_MAP_WRITE FILE_MAP_ALL_ACCESS dwFileOffsetHigh
dwFileOffsetLow
dwNumberOfBytesToMap
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RAM
UnmapViewOfFile

CloseHandle CloseHandle

CE

Windows

//
HANDLE hFile,hFileMap;
PBYTE pFileMem
TCHAR szFileName[MAX_PATH]
//
hFile = CreateFileForMapping(szFileName,GENERIC_READ,
FILE_SHARE_READ,NULL,
OPEN_EXISTING, FILE_ATTRIBUTE_NORMAL
RLE_FLAG_RANDOM_ACCESS,0);
if(hFile != INVALID HANDLE VALUE)
hFileMap = CreateFileMapping(hFiie,NULL,PAGE_READONLY,0,0,0);
if(hFileMap){
pFileMen=MapViewOfFile(hFileMap,FILE_MAP_READ,0,0,0);
if(pFileMem){
//
//
//
//
UnmapViewOfFile(pFileMem);
3
CloseHandle(hFileMap)

3
CloseHandle(hFile)

8.3.9
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Windows CE b i
Unnamed memory-mapped objects WindowsNT
Windows 98 Windows CE RAM
Window NT
Windows 98 Windows CE RAM
CreateFileForMapping -1 CreateFileMapping

CreateFileMapping

16 MB

// 16-MB
hNFileMap = CreateFileMapping((HANDLE)-1,NULL,PAGE_READWRITE,
0,0x1000000, NULI);
if(hNFileMap)
//
pNFileMem = MapViewOfFile(hNFileMap,
FILE_MAP_WRITE,0,0,0);

16 MB RAM

RAM

RAM
RAM RAM

CreateFileMapping

“Bob"

//
hNFileMap = CreateFileMapping((HANDLE)-1,NULL,PAGE_READWRITE,
0,0x1000000, _T("Bob™);
if(hNFileMap)
pNFileMem = MapViewOfFile(hNFileMap,
FILE_MAP_WRITE,0,0,0);
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CreateFileMapping

Windows

8.3.10
Windows CE API CopyFile MoveFile
CreateDirectory

1

Windows CE MoveFile

CopyFile DeleteFile
CreateDirectory RemoveDirectory

BOOL CopyFile(LPCTSTR IpExistingFileName,LPCTSTR IpNewFileName,BOOL bFailIExists);

BOOL MoveFile(LPCTSTR IpExistingFileName, LPCTSTR IpNewFileName);

MoveFile
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MoveFile MoveFile
Windows CE MoveFile

BOOL DeleteFile(LPCTSTR IpFileName);

BOOL CreateDirectory(LPCTSTR PathName
LPSECURITY_ATTRIBUTES IpSecurityAttributes);

BOOL RemoveDirectory(LPCTSTR IpPathName);

CreateDirectory ( Windows CE
NULL) RemoveDirectory

2
Windows CE FindFirstFile FindNextFile  FindClose
Windows NT ~ Windows 98

FindFirstFile

HANDLE FindFirstFile(LPCTSTR IpFileName, LPWIN32_FIND_DATA IpFindFileData);

Windows CE “ 7z
(Current Directory)
cenrr cewzn )
™ \windows\alarm7.WaV
\windows\alannl.vav  \windows.alarm2.wav  \windows\alarm3.wav
\windows\*.way windows way FindFirstFile

WIN32_FIND_DATA

typedef stuct _WIN32_FIND_DATA{
DWORD dwFileAttributes;
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FILETIME ftCreationTime;

FILETIME ftLastAccessTime;

FILETIME ftlastWriteTime;

DWORD nFileSizeHigh;

DWORD nFileSizelLow;

DWORD dwOlID;

WCHAR cFileName[MAX_PATH];
JWIN32_FIND_DATA;

FindFirstFile
INVALID_HANDLE_VALUE FindFirstFile
WN32_FIND_DATA

BOOL FindNextFile(HANDLE hFindFile, LPWIN32_FIND_DATA IpFindFileData);

FindFirstFile
FindFirstFile FindNexWile TRUE
WIN32_FIND _DATA
FindNextFile FALSE
FindNextFile FALSE

BOOL FindClose(HANDLE hFindFile)

FindFirstFile FindFirstFile

INVALID_HANDLE_VALUE FindClose
Windows

Void SearchFile

{

WIN32_FIND_DATA fd;

HANDLE hFind

INT nTotalSize=0

//

hFind = FindFirstFile(TEXT(C"\\windows\\*.*") &fd);

//
if(hFind 1= INVALID_HANDLE VALUE){
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do {
if(1(fd.dwFileAltributes & FILE_ATTRIBUTE_DIRECTORY))
nTotalSize += fd.nFileSizelLow

Windows CE

FILE_ATTRIBUTE_TEMPORARY

//
Jwhile(FindNextFile(hFind,&fd));
FindClose(hRnd);
b
Windows “c
FindFirstFile
FindClose
3
Windows CE MS-DOS  Windows
PC Windows CE
P 07>
2.1
““PC Card>” ““Storage Card>”
Windows CE
//

WIN32_FIND_DATA fd;
HANDLE hFind
TCHAR szPath[MAX_PATH];
ULARGE_INTEGER InTotal, InFree;
Istrcpy(szPath, TEXT("'\\*.*"));
hFind = FindFirstFile(szPath, &fd);
if(hFind!=INVALID HANDIE_VALUE){
do{
if((fd.dwFileAttributes & FILE_ATTRIBUTE_DIRECTORY)&&
(fd.dwFileAttributes & FILE_ATTRIBUTE_TEMPORARY))
//
Jwhile(FindNextFile(hFind,&fd));
FindClose(hRnd);
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9.1
Windows CE
GPS 1/0  Windows CE
110
Windows CE PC IR
Windows CE Windows
Windows CE
PPP SLIP
9.1.1 RS-232
1SO osl
RS-232
Windows CE 9-1
1SO/0SI
RS-232 RS-232
RS-232
DTE DB25
2 7 DB25 9-2 RS-232
+5 +15V -15
-5V TTL TTL
RS-232 TTL +3 +12v 12 -3V

2V 3V
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RS-232 .
besEEHZE  1p e ® § R
17le o3 B8
Hle ® 4 RIS
Ble ® 3 R
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el 1 GND
\“'—‘
9-2 DB25
15 20kbit/s RS-232
3 7kQ RS-232
9-1
9-1 RS-232
RS232 RS422 R485 A
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RS232 RS422 R485
+/-25V -0.25V  +6V -7V +12V
+/-5V  +/-15V +-2.0V +/-1.5V
+/-25V +/-6V +/-6V

Q 3K 7K 100 54
30V/s N/A N/A
+/-15V -10V +10V IV +12V
+/-3V +/-200mV +/-200mV
Q 3K 7K 4K =12K
-3V +3V -1V +3V
-V 47V 7V +12V
9.1.2
Windows CE
Windows
CE
DEVICE.EXE
10 Windows CE 9-2
9-2
COM WAV wave
ACM CON
Windows CE
CreateFile CreateFile
ERROR_FILE_NOT_FOUND
COM Windows CE

Windows NT ~ Windows 98

comM1
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hHandle=CreateFile (TEXT "COM1:" |,
GENERIC_READ|GENERIC_WRITE,

0,
NULL,
OPEN_EXISTING,
0,
NULL ;
0 CreateFile Windows CE
110 dwFlagsAndAttributes FILE_FLAG_OVERLAPPED
INVALID HANDLE_VALUE
r Windows CreateFile o
CloseHandle CloseHandle

CreateFile
CloseHandle (hHandle);

CloseHandle

9.1.3

CreateFile ReadFile  WriteFile
CreateFile
ReadFile

int rc;

DWORD cBytes;

BYTE ch;

rc=ReadFile (hSer, &ch, 1, &cBytes, NULL);

Windows CE 1/0 NULL ReadFile
ch cBytes
int rc;
DWORD cBytes;
BYTE ch;

ch=TEXT ("a");
rc=WrileFile (hSer, &ch, 1, &cBytes, NULL);

a ReadFile  WriteFile
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TRUE

Windows CE 1/0

BOOL TransmitCommChar (HANDLE hFile char cCHar)

TransmitCommCbar  WriteFile TransmitCommChbar
WriteFile
TmnsmitCommChbar

9.1.4
110 I0CTL
“ 7?7 ETK  SDK
GetCommState ~ SetCommState
DCB DCB
DCB
DCB

BOOL SetCommState (HANDLE hRle, LPDCB IpDCB);
BOOL GetCommState (HANDLE hFile, LPDCB 1pDCB);

DCB
DCB

typedef struct _DCB {
DWORD DCBlength;

DWORD BaudRate;

DWORD fBinary:1;

DWORD fParity:1;

DWORD fOutxCtsFlow:1;
DWORD fOutxDsrFlow:1;
DWORD fDtrControl:2;
DWORD fDsrSensitivity:1;
DWORD fTXContinueOnXoff:1;
DWORD fOutX: 1;

DWORD fInX: 1;
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DWORD fErrorChar:1;
DWORD fNull:1;
DWORD fRtsControl:2;
DWORD fAbortOnError:1;
DWORD fDummy2:17;
WORD wReserved;
WORD XonLim;
WORD XoffLim;
BYTE ByteSize;
BYTE Parity;
BYTE StopBits;
char XonChar;
char XoffChar;
char ErrorChar;
char EofChar;
char EvtChar;
WORD wReservedl;
} DCB;

F & A AR

SetCommState
GetCommState

SetCommState
DCB

WINBASE.H

256Kbit/s  CBR_256000

GetCommProperties Windows CE

fBinary

DSR

fDtrControl 3

< DTR_CONTROL_DISABLE

> DTR_CONTROL_ENABLE

DCBIlengtb

TRUE

fParity
CTS

2 DTR_CONTROL_HANDSHAKE

288

DCB

BaudRate
110bit/s
256Kbit/s

115Kbit/s
Win32
TRUE
fOutxCtsFlow
fOutxDsrFlow

DTR Data Terminal Ready

DTR

CBR_110

MS-DOS

TRUE
TRUE
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DTR
fDsrSensitivity TRUE DSR
fIXContinueOnXoff TRUE
XOFF fOutX TRUE XON/XOFF
finX TRUE XON/XOFF
fErrorCbar  ErrorCbar Windows CE
fAbortOnError fNull
TRUE
fRtsControl RTS Request and Send
2 RTS_CONTROL_DISABLE RTS
2 RTS_CONTROL_ENABLE RTS
2 RTS_CONTROL_HANDSHAKE RTS
RTS
RTS_CONTROL_TOGGLE
RTS
XonLim XON
XoffLim XOFF
XoffLim “ 77 ETK
Windows CE XonLim XON  XOFF
XoffLim
ByteSize Parity StopBits
ByteSize 7 8
5 EVENPARITY MARKPARITY NOPARITY

ODDPARITY  SPACEPARITY StopBits
ONESTOPBIT ONESSTOPBITS TWOSTOPBITS
XonChar  XoffChar XON  XOFF EvtChar

EV_RXFLAG EV_RXFLAG “ i
WiaitCommEvent
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110

BOOL ClearCommError ( HANDLE hFile,
LPDWORD IpErrors,
LPCOMSTAT IpStat );

hFile
IpErrors

J

7

CE_BREAK

CE_FRAME

CE_IOE

CE_MODE

CE_OVERRUN

CE_RXOVER

CE_RXPARITY

CE_TXFULL

IpStat

290

DCB

CreateFile

110

hFile

EOF

COMSTAT NULL

fAbortOnError TRUE
ClearCommError
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ClearCommError hFile IpStat
Windows CE CE_DNS CE_OPP CE_PTO
9.1.6
Windows CE 1/0
1/0
Windows CE Win32 WaitCommEvent
3

BOOL SetCommMask (HANDLE hFile, DWORD dwEvtMask) ;

BOOL GetCommMask (HANDLE hFile, LPDWORD IpEvtMask) ;

BOOL WaitCommEvent (HANDLE hFile, LPDWORD IpEvtMask,
RLAPPED IpOverlapped)

SetCommMask hFile
dwEvtMask
EV_BREAK
EV_CTS CTS
EV_DSR Data Set Ready DSR
EV_ERR
EV_RKSD Receive Line Signal Detect RISD
EV_RXCHAR
EV_RXFLAG
EV_TXEMPTY
SetCommMask
GetCommMask
SetCommMask WaitCommEvent hFile
IpEvtMask DWORD
IpOverlapped  Windows CE NULL

(I VI i Sl Sl Sl SR

hComPort

DWORD dwMask
//
SetCommMask (hComPort, EV_RXCHAR I EV_ERR);
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if (WaitCommeEvent (hComPort, &dwlVlask, 0) {
// .
Switch (dwMask){
case EV_RXCHAR:
//
break;
case EV_ ERR:
//
break;

9.1.7

CSerial.cpp  CSerial.h
CSerial.h

B W N

292
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x|
E
=
Send Data | Read Data |
9-3
Send Data Read Data
5 CSerial Serial
6 void PortReadThread CScanDlg *dlg void PortSendThread
CScanDlg *dlg Read Data Send Data

PortSendThread  PortReadThread

<< 9 \Scan>?

| J
2 Cserial
CSerial

1 CsSerial::CSerial

CSerial
2 CsSerial::Open int nPort, int nBaud

nPort
1 4 nBaud
300 1200 2400 4800 9600 19200 38400 76800
TRUE FALSE
9600 2

CSerial Serial;
if ( Serial.Open (2,9600))
AfxMessageBox(*'the port opened OK'");

else
AfxMessageBox(*'the port didn’t open. *);

3 CSerial::Close
CSerial
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CSerial

9
void FunctionOne (void)
{

CSerial Serial;

IT (Serial.Open (2,9600))

Serial .Close(); //

¥
J
void FunctionTwo (void)
{

CSerial Serial;

Serial .Open (2,9600);
¥

4 CSerial::SendData  const char *buffer, int size
*puffer const char *

Size

void Function (void)

{

CSerial Serial;
if (Serial.Open (2,9600))
{

static char * szMessage[]="this is a test message";
int nBytesSent;
nBytesSent = Serial .SendDate (szMessage, strlen (szMessage));

}

5 CSerial ReadData char *data, int size
void *

500Byte 500 ReadData
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void Function (void)

{
CSerial Serial;
if (Serial.Open (2,9600))
{
Char *IpBuffer = new [500];
int nBytesSent;
nBytesRead = Serial.ReadDate (lIpBuffer,500);
delete [] IpBuffer;
3
3

9.2

9.2.1 IrDA
IrDA
IrDA
9-4 IrDA
IAS Tiny TP
IrLMP
IrLAP
Framer/Driver
Physical Layer
9-4 IrDA
1 Physical Layer
IrDA 5 60cm
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3 SIR MIR Medium Infrared

MIR  FIR
16Mbit/s
2 / Framer/Driver
Driver
Framer
3 IrLAP
IrLAP
IrLAP HDLC
IrLAP
4 IrLMP
IrLMP IrLAP
IrLMP IrLMP
1AS

5 1AS

IrLMP IAS

Point
0
LSAP LSAP
6 Tiny TP
IrLAP

credit credit

296

Credits

FIR
VFIR

Framer  Driver

IrDA

IrDA
IrLMP
IrLMP

LSAP Link Service Access
LSAP IAS
1AS

Tiny TP
Tiny TP
Credits
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Tiny TP IrLAN
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7 Optional Layer
9-5 IrDA
web HTTP
l;:‘;ll.'.;l
EPHY 14
TR 28w 11400 5
By PP L) Mitsins
9-5 IrDA
1 IrOBEX IrDA Object Exchange
““IrDA  HTTP””IrOBEX
IrDA IrOBEX
Beam
2 IrCOMM
IrCOMM COM
PDA
PDA PDA IrCOMM
IrDA
9.2.2 IRDA
IR IR IR
IrDA IR
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IR IR COM Windows CE
IR IR
Windows CE IR
IR IR Windows CE COM
HKEY_LOCAL_MACHINE\Comm\IrDA RegOpenKeyEx
RegQueryValueEx Port
IR

// IR //
int GetRawlrDeviceName (LPTSTR pDevName)
{
DWORD dwSize,dwType,dwData;
HKEY hKey;
int rc;
*pDevName=TEXT (* 0%);
//0pen the IrDA key
ifT (RegOpenKeyEx (HKEY_LOCAL_MACHINE,
TEXT ('Comm\\IrDA™),
o,
o,
&hKey)==ERROR_SUCCESS)

// Query the device number

dwSize=sizeof (dwlData);

1T (ReoQueryValueEx hKey,
TEXT ('Port™),
o,
&dwType,
(PBYTE) &dwOata,
&dwSize) ==ERROR_SUCCESS)
//Check for valid port number Assume buffer>5 chars
if (dwData<l0)

wsprintf (pDevName,TEXT (**COM d **),dwData);
RegCloseKey (hKey);
}

return Istrlen (pDevName);

Windows CE IR COM
IR EscapeCommFunction dwFunc
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CLRIR
9.2.3 1rCOMM
IrCOMM IR IrCOMM
IR IrComm
IrComm “c 77 o
IrCOMM IR
IrCOMM Windows CE IrSock IrCOMM IrDA
GetCommState IrCOMM
DCB IrSock IR
IR
IrCOMM HKEY_LOCAL_MACHINE\Drivers\Builtin\
IrCOMM Index IrComm COM
IrComm

Jfmmmmmmmm e
/ IR
//
int GetlrCommOeviceName (LPTSTR pDevName)
{

DWORD dwSize, dwType, dwData;

HKEY hKey;

*pDevName = TEXT ("\07);

// 1rDA

if (RegopenkKeyEx (HKEY_LOCAL_MACHINE,
TEXT ('Drivers\\BuiltIn\\ 1rCOMM"),
0,
o,
&hKey) == ERROR_SUCCESS)

// .

dwSize = sizeof (dwData);

if (RegQueryValueEx (hKey,
TEXT ("Index™),

0,

&dwType,

(PBYTE) &dwData,

&dwSize) = = ERROR_SUCCESS)
//
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if (dwData < 10)
wsprintf (pDevName, TEXT (*'COM d:'), dwData);
RegCloseKey (hKey);

b
return Istrlen (pDevName);
b
9.2.4 IrSock
1 1IrSock
Winsock Socket
IrDA
IrSock WinSock
2 IrSock
LSAP-SELS 1 127
Sockets LSAP-SEL IAS
Sockets  LSAP-SELS
1AS Socket IAS
IAS LSAP-SEL
3 IrSock Socket
Windows CE IrDA Socket IRLMP_IAS_SET IRMP_IRLPT_MODE
IRLMP_EXCLUSIVE_MODE IRLMP_IAS_SET IAS
4 Winsock
IrSock Winsock Irsock TCP Socket
Winsock IrSock
Af_irda.h
5 socket
1 socket socket AF_IRDA type
SOCK_STREAM protocol NULL
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bind address SOCKADDR_IRDA
listen
accept
send  recv
closesocket socket
IrSock IrSock socket
““ServerOne”” IAS

o OB W N

#include <windows.h>
#include <af_irda.h>

int WINAPI WinMain (
HINSTANCE hlnstance,
HINSTANCE hPrevinstance,
LPTSTR IpCmdLine,
int nCmdShow)

{

SOCKET ServerSock, // IR
ClientSock; // IR

SOCKADDR_IRDA address = {AF_IRDA, 0, 0, 0, O, "IRServer"};

//

int index = 0,

iReturn;
char szServerA[100]; // ASCIl1
TCHAR szServerW[100]; // Unicode
TCHAR szError[100];
// -
if ((ServerSock = socket (AF_IRDA, SOCK_STREAM, 0)) == INVALID_SOCKET)
{

wsprintf (szError, TEXT("Allocating socket failed. Error: d"),
WSAGetLastError ());
MessageBox (NULL, szError, TEXT("Error'™), MB_OK);
return FALSE;
3

// -
if (bind (ServerSock, (struct sockaddr *)&address, sizeof (address))
== SOCKET_ERROR)
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{
wsprintf (szError, TEXT('Binding socket failed. Error: d"),
WSAGetLastError ());
MessageBox (NULL, szError, TEXT("Error'), MB_OK);
closesocket (ServerSock);
return FALSE;

bs

// -
if (listen (ServerSock, 5) == SOCKET_ERROR)
{
wsprintf (szError,
TEXT (“Listening to the client failed. Error: d"),
WSAGetLastError ());
MessageBox (NULL, szError, TEXT (“Error'), MB_OK);
closesocket (ServerSock);
return FALSE;

3

// socket

if ((ClientSock = accept (ServerSock, 0, 0)) == INVALID_SOCKET)
{

wsprintf (szError, TEXT ("Accepting connection with client failed.')
TEXT (" Error: d'"), WSAGetLastError ());
MessageBox (NULL, szError, TEXT (“Error™), MB_OK);
closesocket (ServerSock);
return FALSE;
3

// -
closesocket (ServerSock);

// -
if (send (ClientSock, "To Client!", strlen ("To Client!") + 1, 0)
== SOCKET_ERROR)
{
wsprintf (szError,
TEXT (“"Sending data to the client failed. Error: d"),
WSAGetLastError ());
MessageBox (NULL, szError, TEXT("Error'), MB_OK);
3

// -
iReturn = recv (ClientSock, szServerA, sizeof (szServerA), 0);
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// -
if (iReturn == SOCKET_ERROR)
{
wsprintf (szError, TEXT ("'No data is received, recv failed.™)
TEXT (" Error: d"), WSAGetLastError ());
MessageBox (NULL, szError, TEXT (“Server'), MB_OK);

3
else if (iReturn == 0)
{
MessageBox (NULL, TEXT (“'Finished receiving data'), TEXT ('Server'),
MB_0K);
3
else
{
// ASCI 1 UNICODE
for (index = 0; index <= sizeof (szServerA); index++)
szServerW[index] = szServerA[index];
//
MessageBox (NULL, szServerW, TEXT (“'‘Received From Client), MB_OK);
3
//

closesocket (ClientSock);

return O;
¥
6 socket
1 socket socket
AF_IRDA type SOCK_STREAM protocol NULL
2 getsockopt
3 connect name SOCKADDR_IRDA
4 send  recv
5 closesocket socket
IrSock IrSock socket
5
My Server
socket
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#include <windows.h>
#include <af _irda.h>

#define NUMRETYR 5 //

int WINAPI WinMain (
HINSTANCE hlnstance,
HINSTANCE hPrevinstance,
LPTSTR IpCmdLine,
int nCmdShow)

{
SOCKET sock;
DEVICELIST devList; //
SOCKADDR_IRDA address = {AF_IRDA, 0, 0, O, O, "IRServer"};
//
int iCount = O,
index = 0,
iReturn,

iDevListLen = sizeof (devList);

char szClientA[100];
TCHAR szClientW[100];
TCHAR szError[100];

//
it ((sock = socket (AF_IRDA, SOCK_STREAM, 0)) == INVALID_SOCKET)
{
wsprintf (szError, TEXT (Allocating socket failed. Error: d"),
WSAGetLastError ());
MessageBox (NULL, szError, TEXT (“Error™), MB_OK);
return FALSE;
bs

//
devList.numDevice = 0;

while ( (devList.numDevice == 0) && (iCount <= NUMRETYR))
{
//
it (getsockopt (sock, SOL_IRLMP, IRLMP_ENUMDEVICES,
(char *) &devList, &iDevListlLen) == SOCKET_ERROR)
{
wsprintf (szError, TEXT (*'Server could not be located, getsockopt'™)
TEXT (** failed. Error: d"), WSAGetLastError ());
MessageBox (NULL, szError, TEXT (“Error'), MB_OK);
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closesocket (sock);
return FALSE;
3

iCount++;

//
Sleep (1000);
b

if (iCount > NUMRETYR)
{
MessageBox (NULL, TEXT (**Server could not be located!"),
TEXT (“Error'™), MB_OK);
closesocket (sock);
return FALSE;
3

//
for (index = 0; index <= 3; index++)
{
address. irdaDevicelD[index] = devList.Device[0].irdaDevicelD[index];

b

//
if (connect (sock, (struct sockaddr *) &address,
sizeof (SOCKADDR_IRDA)) == SOCKET_ERROR)
{
wsprintf (szError,
TEXT ("Connecting to the server failed. Error: d"),
WSAGetLastError ());
MessageBox (NULL, szError, TEXT(“Error'), MB_OK);
closesocket (sock);
return FALSE;

3

//

if (send (sock, "To Server.", strlen (“To Server.'™) + 1, 0)
== SOCKET_ERROR)

{

wsprintf (szError,
TEXT ("Sending data to the server failed. Error: d"),
WSAGetLastError ());
MessageBox (NULL, szError, TEXT (“Error'), MB_OK);
3
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//
iReturn = recv (sock, szClientA, sizeof (szClientA), 0);

if (iReturn == SOCKET_ERROR)
{
wsprintf (szError, TEXT (No data is received, recv failed.")
TEXT (" Error: d"), WSAGetLastError ());
MessageBox (NULL, szError, TEXT (“"Client'™), MB_OK);

3
else if (iReturn == 0)
{
MessageBox (NULL, TEXT (“'Finished receiving data™), TEXT ('Client™),
MB_0K);
3
else
{
//
for (index = 0; index <= sizeof (szClientA); index++)
szClientW[index] = szClientA[index];
// -
MessageBox (NULL, szClientW, TEXT (“'‘Received From Server'), MB_OK);
3
//

closesocket (sock);

return 0O;
b
9.2.5
1
COM PDA
GSM
AT
GSM AT

AT
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IrMobile
CSerial.cpp CSerial.h  Mobile.cpp ~ Mobile.h
Mobile.h

B W N P

CMobile *mb;
mb=new CMobile;
it ( mb->ConnectMobile (X,19200) )//X

{
mb->CloseEcho ();
// Information from PDA via IrDA.
mb->SendSMS (TRUE, **13*******x** “Information from PDA via IrDA.");
mb->DisConnectMobile ();
¥
delete mb;
2 CMobile
CSerial CMobile
CMobile

// Mobile._h: interface for the CMobile class.

//CMobile

L1117/ 177777/7777777/777/77//7///7///7////7//777

#if 1defined (AFX_MOBILE H_9818BB98 F520 4307 9437 D56D603A1921 INCLUDED )
#define AFX_MOBILE H 9818BB98 F520 4307 9437 D56D603A1921  INCLUDED

#if _MSC_VER > 1000
#pragma once

#endif // _NMSC_VER > 1000
#include "CSerial.h"
class CMobile

{
public:
Cmobile Q;
virtual Cmobile Q;
BOOL ConnectMobile (int nPort, int Speed);
void DisConnectMobile ();
BOOL CloseEcho ();
//

CString GetMobileFactory ();
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CString GetMobileModel ();

CString GetMobileFirmwareVer ();
CString GetMobilelMElI ();

CString GetMobileFactorySerial ();

BOOL LockKeypad (BOOL block);
BOOL ShutdownMobile ;

// :
BOOL SendSMS(
BOOL bNeedReply,
char *PhoneNumber,
char *Text

)s

CString m_LastQueryResult,m_CommandResult;
private:

CSerial *cs;

BOOL ReadResponse ();

CString m_LastResponese;

void SendData (char *str);

BOOL AnalysisResponse ();

int EncodeData (
BOOL bNeedReply,
char *PhoneNumber,
char *Text,

char *ret

):

}:

#endif // 'defined (AFX_MOBILE H_9818BB98 F520_4307_9437_D56D603A1921 INCLUDED )

CSerial
1 ConnectMobile
nPort  Speed nPort Speed
300 1200 2400 4800 9600 19200 38400 76800

BOOL CMobile::ConnectMobile (int nPort, int Speed)
{

cs = new CSerial;
return cs->0Open (nPort,Speed);
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Open
2 SendData
SendData CSerial  SendData str
void CMobile::SendData (char *str)
{
char tosend[1024];
strcpy (tosend,str);
strcat (tosend,\r'");
cs->SendData (tosend,strlen (tosend)+1);
¥
3 ReadResponse
ReadResponse CSerial ReadData

BOOL CMobile::ReadResponse ()// ReadData
{
char data[1024];
if (Ycs) return FALSE;
int len,i;
for (i=0;i<300;i++)
{
len = cs->ReadData (data); //
m_LastResponese.Format (_T(" s'),data);
if (len>0) break;
Sleep (100);
3
it (len>0)
{
CString str (data);
m_LastResponese = str;
return TRUE;
3
return FALSE;
3

4 SendSMS

PhoneNumber
Text bNeedReply TRUE

BOOL CMobile::SendSMS (//
BOOL bNeedReply,
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char *PhoneNumber,
char *Text

)

SendData ("'AT+CMGF=0"");//
if ('ReadResponse ()) return FALSE;
if ('AnalysisResponse ()) return FALSE;

SendData (“"AT+CSMS=0"");
if ('ReadResponse ()) return FALSE;
iIf (JAnalysisResponse ()) return FALSE;

char data[2048];
int datalen = EncodeData (bNeedReply,PhoneNumber,Text,data);
int validlen = (datalen — 3) / 2;

CString str;
str.Format (T("AT+CMGS= d'),validlen);

#ifdef _UNICODE

USES_CONVERSION;

SendData (W2A(str));
#else

SendData ((char*)(LPCTSTR)str);
#endif

if ('ReadResponse ()) return FALSE;
if ('AnalysisResponse ()) return FALSE;

cs->SendData (data,datalen);
if ('ReadResponse ()) return FALSE;
if (1AnalysisResponse ()) return FALSE;

return TRUE;
3

5 DisConnectMobile
DisConnectMobile

void CMobile::DisConnectMobile ()
{
cs->PortClose ();
if ( cs 1= NULL )
delete cs;
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9.3 RAPI

9.3.1 RAPI
Windows CE APl RAPI API
Windows CE Windows CE  RAPI
RAPI Windows CE
Windows CE
RAPI Windows CE API
API RAPI
RAPI RAPI RPC
RAPI
9.3.2 RAPI
RAPI Windows CE
RAPI Windows CE
SDK
1
9-3 RAPI CeCheckPassword  CeGetDesktopDeviceCaps
Windows CE API CeCheckPassword
TRUE
CeGetDesktopDeviceCaps Windows CE
GetDeviceCaps
9-3
CeGetVersionEx CeGetDesktopDeviceCaps | CeGetStorelnformation CeCreateProcess
CeGlobalMemoryStatus CeGetSystemInfo CeGetSystemMetrics
CeGetSystemPowerStatusEx | CeCheckPassword
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2
9-4 RAPI Windows CE 2.1
Windows CE 2.1 API RAPI

DLL Rapi.dll

9-4
CeCreateDatabase CeOpenDatabaseEx CeFindFirstDatabaseEx CeWriteRecordProps
CeCreateDatabaseEx CeReadRecordProps CeFindNextDatabase CeMountDBVol
CeDeleteDatabase CeReadRecordPropsEx CeFindNextDatabaseEx CeUnmountDBVol
CeDeleteDatabaseEx CeSeekDatabase CeOidGetInfoEx CeEnumDBVolumes
CeDeleteRecord CeSetDatabaselnfo CeOpenDatabase CeFindAllDatabases
CeFindFirstDatabase CeSetDatabaselnfoEx CeOidGetInfo CeFlushDBVol

CeFindAllDatabases

CE_FIND_DATA CeRapiFreeBuffer

CeFindAllDatabases CeReadRecordProps
3
9-5 RAPI
9-5
CeFindAllFiles CeSetFilePointer CeSetFileAttributes CeCopyFile
CeFindFirstFile CeSetEndOfFile CeCreateFile CeDeleteFile

CeFindNextFile
CeFindClose

CeCreateDirectory
CeRemoveDirectory

CeReadFile
CeWriteFile

CeGetFileSize
CeGetFileTime

CeGetFileAttributes CeMoveFile CeCloseHandle CeSetFileTime
CeGetTempPath CeGetSpecial-
FolderPath CeGetTempPath
CeFindAllFiles Windows CE

CeFindAllDatabases
CeRapiFreeBuffer

CE_FIND_DATA
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4
9-6 RAPI
9-6
CeRegOpen KeyEx CeRegEnumValue CeRegCloseKey CeRegQueryValueEx
CeRegEnumKeyEx CeRegDeleteValue CeRegDeleteKey CeRegSetValueEx
CeRegCreateKeyEx CeRegQueryInfoKey
5 Shell
9-7  RAPI Shell
9-7 Shell
Shell Shell
CeSHCreateShortcut CeGetTempPath CeSHGetShortcutTarget CeGetSpecialFolderPath
6
9-8 RAPI
9-8
CeGetWindow ‘ CeGetWindowText CeGetWindowLong CeGetClassName
9.3.3 RAPI
RAPI RAPI
RAPI  PC Windows CE
Block Mode
Stream Mode RAPI
DLL RAPI
PC Windows CE DLL
1 RAPI
RAPI  CeRapilnvoke WindowsCE
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HRESULT CeRapilnvke (LPCWSTR pDIlIPath,

2 pDllIPath

2 pFunctionName

2 chinput

2 plnput

2 pcbOutpnt

2 ppOutput

2 PppIRAPIStream

LPCWSTR pFunctionName,

DWORD cblnput,

BYTE * plnput,

DWORD * pcbOutput,

BYTE * *ppOutput,

IRAPIStream * *pplRAPIStream,
DWORD dwReserved);

CeRapilnvoke

Windows CE DLL DLL

Unicode

\windows DLL

Unicode
Windows CE
DWORD
PBYTE Windows CE
DLL IRAPIStream
DLL RAPI

DLL
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CeRapilnvoke Windows CE

2 RAPI

Windows CE DLL CeRapilnvoke

STDAPI INTNT FuncName (DWORD cblnput,
BYTE *plnput,
DWORD *pcbOutput,
BYTE **ppOutput,
IRAPIStream *pIPCPIStream);

CeRapilnvoke
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RAPI
rapi.lib
rapi.dll
CRAPI
1
1 RAPI
1 Microsoft Visual C++
2 RAPl.cpp  RAPLh
3 RAPI.h
m_Rapi

4 OnlnitDialog
OnlnitialUpdate

5
6 CopyFilePCtoWinCE
+ RAPI

CRAPI
1 |InitializeSettings
rapi.dll

9 Windows Mobile

ActiveSync rapi.h
rapi.lib
e rapi.dll

CRAPI

CRAPI InitializeSettings

Windows CE
Windows CE

9 \CopyFileToCE>~

SDK

Windows CE Tools\wce300\MS Pocket PC\support\ActiveSync\inc\rapi.h

void CRAPI::InitializeSettings ()//

{
hinst = NULL;

LPTSTR pPath = new TCHAR[MAX_PATH + 10];
GetSystemDirectory (pPath, MAX_PATH);

CString str (pPath);
str += "\\rapi.dll";

hlnst = LoadLibrary (str);

if (hinst)
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{

CeRapilnit = (FARPROC) GetProcAddress(hlinst, ""CeRapilnit');

CeRapiUninit = (FARPROC) GetProcAddress(hlnst, "CeRapiU-
ninit");

CeCreateFile = (pfnFunc0) GetProcAddress(hlnst, '"CeCreateF-
ile™);

CeWriteFile = (pfnFuncl) GetProcAddress(hinst, "'CeWrite-
File™);

CeCloseHandle = (pfnFunc2) GetProcAddress(hinst, "CeClose-
Handle™);

CeFindFirstFile = (pfnFunc3)GetProcAddress(hinst, "CeFindFirs-
tFile™);

CeGetFileSize = (pfnFunc4)GetProcAddress(hinst, "CeGetFile-
Size");

CeReadFile = (pfnFunc5)GetProcAddress(hinst, ""CeReadFile™);

CeFindNextFile = (pfnFunc6)GetProcAddress(hinst, '‘CeFindNext-
File™);

CeCreateDirectory = (pfnFunc7)GetProcAddress(hlnst, ‘“‘CeCreateDi-
rectory');

CeCreateProcess = (pfnFunc8)GetProcAddress(hinst, '‘CeCreatePro-
cess');

CeGetSysteminfo = (pfnFunc9)GetProcAddress(hinst, ''CeGetSystem-
Info'™);

CeDeleteFile = (pfnFuncl0)GetProcAddress(hinst, ‘‘CeDelete-
File™);

CeRegOpenKeyEx = (pfnFuncll)GetProcAddress(hinst, "CeRegO-
penKeyEx'") ;

CeRegCloseKey = (pfnFuncl2)GetProcAddress(hlnst, '""CeRegC-
loseKey'™);

¥

delete [1pPath;

2 CopyFilePCtoWinCE
Rapi.dll Rapi.dll
Windows CE

#define BUFFER_SIZE 10240 //
void CRAPI : :CopyFi lePCtoWinCE (CString strFileNamePC, CString strFileNamePPC)
{7/ RAPI1

CFile oldFile;

oldFile.Open (strFileNamePC, CFile::modeRead |CFile::typeBinary);

int iLen = oldFile.GetLength ();
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iLen = iLen / BUFFER_SIZE;

BSTR bstr = strFileNamePPC.AllocSysString ;

SysFreeString (bstr);

CeRapilnit Q;

HANDLE h = CeCreateFile (bstr, GENERIC READ | GENERIC_WRITE, O, NULL,
OPEN_ALWAYS, FILE_ATTRIBUTE_NORMAL, NULL);

char cTemp[BUFFER_SIZE];

DWORD nbytes;

int iTotBytes = 0;

int iReaded=0;

while ((iReaded=oldFile.Read(&cTemp, BUFFER_SIZE)) >= 1)

CeWriteFile (h, &cTemp, (DWORD) iReaded, &nbytes, NULL);

CeCloseHandle (h);

oldFile.Close ();

CeRapiUninit Q;

3
Rapi
1 CeRapilnit
2 Rapi.dll
3 CeRapiUninit
ActiveSync CeRapilnit
RAPI ActiveSync
CeRapilnit ActiveSync
WCESMgr.exe ActiveSync Rapi
Windows CE

9.4 ActiveSync

9.4.1 ActiveSync

ActiveSync Windows CE Applnstaller
ActiveSync WCESMgr.EXE
Windows CE CEMGRC.EXE
ActiveSync ActiveSync
Windows CE 9-6
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Syvabrogad
I oewastion, Tepe Shabum
i [ Syreleiroed
Frlcortnts Syrehioriass
B ress Synchronizsd
3 Farvorbes Fmehrongsd
L ket Aoows e a—
b Synchronioed
9-6 ActiveSync PC
9.4.2 ActiveSync
ActiveSync ActiveSync
ActiveSync
Windows CE ActiveSync
““ActiveSync 7z
ActiveSync ActiveSync
““ActiveSync 77 Windows CE Tools\wce300\Pocket PC 2002\support\
ActiveSync\activesync wizard SyncWiz.awx Microsoft Visual Studio
\Common\MSDev98\Template Windows CE Tools\wce300\Pocket PC 2002\su-
pport\ActiveSync\inc cesync.h SDK Windows CE
Tools\wce300\MS Pocket PC\include Windows CE Tools\wce300\Pocket PC 2002\include
9-7
““ActiveSync Service Provider Wizard”” Project name
OK 9-8
““an empty ActiveSync Service Provider””
ActiveSync ““a simple file sync provider””
““a simple file sync provider®”
““a simple file sync provider®” Next 9-9
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Files  Projects | Warkspaces | Othes Documents |

Il

LI ATL COM AppWizard

 Caloen AppWisard
% Datsbase Project
i DesEnidio Addn Wizard
Cxtended Stared Proc Wizand
InutsliShield Object Wirard
I5AP Extenuion Wizand
IMakefile
MIC Actihve ControfWizaed
A MIC Appizaad i
MAFEC AppWie aed ee]
5 Now Datahase Wizend
T} Ulliny Project
Win? Application
'Winl? Comnule Applicaion
) WinJ2 DynamicLink Library
51 Win12 Static Library

(=] Cluster Resaurce Type Wizaid

c Bervice Provides Wizend

Project name:

Logation:

C—

¥ Cyeale new workspaoe
il A et

Welcame ta the Acthve Syne Servce Prindder Wirard.

Thin Wizard will generate the code you neeil b create
an ActiveSyne Serdce Privider [S5F),

Thie wizard will cresie o separaie projecs,
- win 32 project Lageting the decklop and.
- 8 win2 project targeting the MEIPS/SHI platfatms
fas the Windmws T CE device
‘What Hind of project da you want is erente?

& gn empty ActhveSyne Sendce Provider
© u glmple flle symc provider

The wizard will auto; creale s
infarmation ke kst your stare.

W do yeu want e call your ibarmation hpc?
[BimglcFileSync

I shoudd yomr information type he
[SimgloFiteyn hem

{EBural Hame fos ywur infarmatinn tpe:
[SimgleFiteSyne Neme

[Cater & Proglt) fur ynus provider:
|[EompanyName SimplekiieSyne

Emter a halel deacription ol yeur shre:
[Simgleresyne Store

Hute: The above infasmation will be used fo register
yuur privider with AchveSync, You can sheays madity
thin kmfnrmation lasrr.

| feish | Cemced | Help

ActiveSync
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Next 9-10

-1
Harw dhis yuu wand 1 nastity Active Syme mansger ol
changen be ltemn in your store?
& pall ey proddes peradicalty [detaults tn 5
secs]
" polt mry provides when fhe ActiveSyne window
s acibvnied,

My provides will nend reattime change
nuliSiestings 1 AchrSyne.

check | perr | finish | Cancel | Help

9-10 ActiveSync

““poll my provider when Active
window is activated.””
Finish ActiveSync
device ActiveSync

2 <ProjectName>Fctry.h / .cpp

2 <ProjectName>.h / .cpp DLL

2 <ProjectName>Store.h / .cpp IReplStore

2 <ProjectName>objhand.h/ .cpp  IReplObjHandler

2 <ProjectName>.def DIl

2 <ProjectName>Fldr.h / .cpp Folder

2 replobjs.h repl.dat ““cookie””

0 Basefolder.h CBaseFolder class. CBaseFolder
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2
> Dev<ProjectName>.h / .cpp IreplStore
2 Dev<ProjectName>.def )]l

2 Dev<ProjectName>objhand.h / .cpp IreplObjHandler

> Dev<ProjectName>Fldr.h / .cpp Folder
0 Basefolder.h CBaseFolder
2 Dev<ProjectName>.ini CE
> Dev<ProjectName>.inf Dev<ProjectName>.cab Cabwi-
zard
D register.bat dll
3
DLL DLL regsvr32.exe
DLL DLL
VC++/EVC
Device register.bat register.bat Cabwiz.exe ~ CeAppMgr.exe

register.bat

ActiveSync
Windows CE Tools\wce300\MS Pocket PC\support\ActiveSync\activesync stock portfolio
sample

9.4.3 AdoFiltr

AdoFiltr Access Windows
CE Windows CE Pocket Access
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SDK .MDB .CDB
API DESKTOPTODEVICE DEVICETODESKTOP
AdoFiltr.dll ActiveSync
AdoFiltr.dll
AdoFiltr.dll
1 DESKTOPTODEVICE DEVICETODESKTOP AdoFiltr.dll AdoFiltr.dll

Windows CE Service ActiveSync
Windows CE Service ActiveSync
2 AdoFiltrdll Windows CE

1 DESKTOPTODEVICE

Windows CE 5
1 DesktopLocn
Microsoft Access .mdb DSN
ODBC
2 TableList
Windows CE

[!]tablename[<period>Ffieldname]<period><period>[[!]tablename[<period>Ffiel
dname]<period><period>]

! Windows CE

3 Sync
TRUE ActiveSync FALSE ActiveSync
Microsoft Windows CE  Handheld PC Professional Edition Version
3.0 Microsoft Windows CE for the Palm-size PC  Microsoft Platform Builder version 2.12
4 Overwrite
TRUE FALSE
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5 DevicelLocn
.cdb
Microsoft Windows CE  Handheld PC Professional Edition Version 3.0 Microsoft Windows
CE for the Palm-size PC  Microsoft Platform Builder version 2.12

4 Sync TRUE DESKTOPTODEVICE API

DevicelLocn .cdb

2 DEVICETODESKTOP

Windows CE 5
1 DesktopLocn
.mdb DSN ODBC
2 TableList

tablename<period><period>[tablename<period><period>]

3 Sync
TRUE ActiveSync FALSE ActiveSync
Microsoft Windows CE  Handheld PC Professional Edition
Version 3.0 Microsoft Windows CE for the Palm-size PC ~ Microsoft Platform Builder
version 2.12
4 Overwrite
TRUE FALSE
TRUE
5 DevicelLocn
.cdb
Microsoft Windows CE Handheld PC Professional Edition Version 3.0 Microsoft
Windows CE for the Palm-size PC  Microsoft Platform Builder version 2.12
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3 DESKTOPTODEVICE  DEVICETODESKTOP

DESKTOPTODEVICE DEVICETODESKTOP

1 ActiveSync

2 LoadLibray API AdoFiltr.dll

3 GetProcAddress API

4 DESKTOPTODEVICE DEVICETODESKTOP

5 FreeLibray API AdoFiltr.dll
AdoFiltr.dll

SOFTWARE\Microsoft\Windows\CurrentVersion\App Paths””

““HKEY_LOCAL_MACHINE\
““CEAPPMGR.EXE>~

Windows CE AdoFiltr.dll CeAppMgr.exe

AdoFiltr

//AdoFiltr.h file AdoFiltr
#ifndef __ ADOFILTR_H__ INCLUDED_
#define __ _ADOFILTR_H__ INCLUDED_

#if _MSC_VER > 1000

#pragma once
#endif // _MSC_VER > 1000

LI17177777777777/7777777/7//7/7//7/7777

//
#define DESKTOPTODEVICE DesktopToDevice
#define DEVICETODESKTOP DeviceToDesktop

LI1717777777777777777777/7//7/7//7/7777
//

HRESULT DesktopToDevice (LPCTSTR pszDesktopLocn,
LPCTSTR pszTableList,
BOOL bSync = FALSE,
BOOL bOverwrite = TRUE,

LPCTSTR pszDeviceLocn = NULL);

HRESULT DeviceToDesktop (LPCTSTR pszDesktopLoch,
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LPCTSTR pszTablelList,

BOOL bSync = FALSE,

BOOL bOverwrite = TRUE,
LPCTSTR pszDeviceLocn = NULL);

L111777777777777777777/777//77///7//77/77

#endif//#ifndef __ ADOFILTR_H__ INCLUDED_
AdoFiltr

//AdoFiltr.cpp file AdoFiltr
#include "stdafx.h"

#include <tchar.h>

#include "AdoFiltr.h"

L1117 77777777777777/777//77//77//////77
HMODULE LoadAdoFiltrDIl ();

HRESULT CallAdoFiltrFunc (LPCSTR pszFuncName, LPCTSTR pszDesktoplLocn,
LPCTSTR pszTableList, BOOL bSync, BOOL bOverwrite,
LPCTSTR pszDevicelocn);
L1117 77777777777777/777//77//77///7/7//77
//
// DesktopToDevice — ADOFILTR
L111777177777777777777/77//77///7///77/7/
HRESULT DesktopToDevice (LPCTSTR pszDesktopLocn,
LPCTSTR pszTablelList,
BOOL bSync/* = FALSE*/,
BOOL bOverwrite/* = TRUE*/,
LPCTSTR pszDevicelLocn/* = NULL*/)

return Cal lIAdoFiltrFunc (""DESKTOPTODEVICE™, pszDesktopLocn, pszTablelList,
bSync, bOverwrite, pszDevicelocn);

¥

111777777777 7777///77777777//7//7777/7//77/

//

// DeviceToDesktop - ADOFILTR

LI11117777777777/777777///7777777/////7/777

HRESULT DeviceToDesktop (LPCTSTR pszDesktopLocn,
LPCTSTR pszTablelList,
BOOL bSync/* = FALSE*/,
BOOL bOverwrite/* = TRUE*/,
LPCTSTR pszDevicelLocn/* = NULL*/)

327



indows

wile  EXEECERS

return Cal lIAdoFi ltrFunc ("'DEVICETODESKTOP", pszDesktopLocn, pszTableList,
bSync, bOverwrite, pszDevicelLocn);

L1117/ 777777/7/7/777//77//7///7////7///777
//
// LoadAdoFiltrDIl - ADOFILTR
L1117 1777777/777/777/777/777/7/7//7////7/7/
HMODULE LoadAdoFil€rDIl O
{
HKEY hKey=NULL;
HMODULE hLib=NULL;
TCHAR szPath[MAX_PATH]={0};
LONG IPath=sizeof szPath ;
// ActiveSync
if (ERROR_SUCCESS==RegOpenKeyEx (HKEY_ LOCAL_MACHINE,

_T('software\\Microsoft\\Windows\\CurrentVersion\\App Paths\\CEAPP-
MGR.EXE™),

0, KEY_READ, &hKey))
{
if (ERROR_SUCCESS==RegQueryValue (hKey, NULL, szPath, &lPath))

{
//  DLL

LPTSTR pFile=_tcsrchr (szPath, L"\\");

it (pFile)
{
Istrcpy (_tcsinc(pFile), _T('adofiltr.dll™));

// DLL
hLib=LoadLibrary (szPath);

¥

RegCloseKey (hKey);
}

return hLib;

LI171777777777777777777//7777777/7///7/7//7777/
//
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// CallAdoFiltrFunc — AdoFiltr

L11777777777777777777777777///7/777////7/7777

HRESULT CallAdoFiltrFunc (LPCSTR pszFuncName, LPCTSTR pszDesktoplLocn,
LPCTSTR pszTableList, BOOL bSync, BOOL bOverwrite,
LPCTSTR pszDevicelLocn)

{
HRESULT hResult=NO_ERROR;
HMODULE hLib=LoadAdoFiltrDIl Q;
if (NULL==hLib)
hResult=HRESULT_FROM_WIN32 (GetLastError());
else
{
// DLL
typedef HRESULT (WINAPI1* pfnDTD) (LPCTSTR,LPCTSTR,BOOL, int,LPCTSTR) ;
pfnDTD pfn=(pfnDTD)GetProcAddress(hLib, pszFuncName);
if (NULL==pfn)
hResult=HRESULT_FROM_WIN32 (GetLastError ());
else
{
// DLL
hResult=pfn (pszDesktopLocn, pszTableList, bSync, bOverwrite,
pszDevicelLocn);
3
// DLL
FreeLibrary (hLib);
3
return hResult;
3
DESKTOPTODEVICE DEVICETODESKTOP DESKTO-
PTODEVICE DEVICETODESKTOP API AdoFiltr.h
F DESKTOPTODEVICE DEVICETODESKTOP
““ 9 \DTDTest>”
4
MFC
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AdoFiltr

//AdoFiltr_h file
#if ldefined (AFX_ADOFILTR1_H_ D2BD37E3_BSF5_11D6 802A 0004762AD386__ INCLUDED )
#define AFX_ADOFILTR1_H__ D2BD37E3_B8F5_11D6_802A 0004762AD386__ INCLUDED_

#if _MSC_VER > 1000
#pragma once
#endif // _MSC_VER > 1000

#define DESKTOPTODEVICE DesktopToDevice
#define DEVICETODESKTOP DeviceToDesktop
class CAdoFiltr

{

protected:

CadoFiltr ;
virtual CadoFiltr Q;
// CadoFiltr
static CAdoFiltr* s_pSelf;

//
HMODULE m_hLib;

// DLL

HRESULT m_hrLoadErr;

HMODULE LoadAdoFiltrDIl (Q);

HRESULT CallAdoFiltrFunc (LPCSTR pszFuncName, LPCTSTR pszDesktopLocn,
LPCTSTR pszTableList, BOOL bSync, BOOL bOverwrite,
LPCTSTR pszDevicelocn);

public:
static CAdoFiltr* getlnstance ();
/**
*
* @ pszDesktopLocn Microsoft Access
* @ pszTableList
* @ bSync TRUE ActiveSync. FALSE ActiveSync.
*@ bOverwrite . TRUE . FALSE
* @ pszDevicelocn
*/

HRESULT DesktopToDevice (LPCTSTR pszDesktopLocn,
LPCTSTR pszTableList,
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BOOL bSync = FALSE,
BOOL bOverwrite = TRUE,
LPCTSTR pszDeviceLocn = NULL);

/**

* @ pszDesktopLocn -mdb

* @ pszTableList

* @ bSync Optional. TRUE ActiveSync . FALSE ActiveSync.
* @ bOverwrite . TRUE, . FALSE

* @ pszDevicelocn

*/

HRESULT DeviceToDesktop (LPCTSTR pszDesktopLocn,
LPCTSTR pszTablelList,
BOOL bSync = FALSE,
BOOL bOverwrite = TRUE,
LPCTSTR pszDeviceLocn = NULL);

¥

#endif // 1defined (AFX_ADOFILTR1_H_ D2BD37E3_B8F5_11D6_802A 0004762AD386_
INCLUDED_)

AdoFiltr

//AdoFiltr.cpp file
#include "stdafx.h"
#include "AdoFiltr.h"

L11111777777//77/77777/////77777777/
// Construction/Destruction
111777/ /777777777//77/777//////777777

CAdoFiltr* CAdoFiltr::s_pSelf = NULL;
//
CAdoFiltr::CadoFiltr
{
m_hLib = LoadAdoFiltrDIl ();

if (!m_hLib)
m_hrLoadErr = HRESULT_FROM_WIN32 (GetLastError());
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}

CAdoFiltr:: CadoFiltrQ)
{
// Unload the DLL
if (m_hLib)
FreeLibrary (m_hLib);
3

CAdoFiltr* CAdoFiltr::getlnstance()

{
iT (CAdoFiltr::s_pSelf == NULL)
s_pSelf = new CadoFiltr();

return s_pSelf;

}

11177777777 777777//77/77777////7/77777

// Methods

L1111 17777777777777777///7//7777777/77/

// DesktopToDevice Cal lAdoFiltrFunc

HRESULT CAdoFiltr::DesktopToDevice (LPCTSTR pszDesktopLocn,
LPCTSTR pszTablelList,
BOOL bSync/* = FALSE*/,
BOOL bOverwrite/* = TRUE*/,
LPCTSTR pszDeviceLocn/* = NULL*/)

{
return Cal lAdoFiltrFunc ("'DESKTOPTODEVICE", pszDesktopLocn, pszTablelList,
bSync, bOverwrite, pszDevicelocn);
¥
// DeviceToDesktop Cal lAdoFiltrFunc

HRESULT CAdoFiltr::DeviceToDesktop (LPCTSTR pszDesktopLocn,
LPCTSTR pszTablelList,
BOOL bSync/* = FALSE*/,
BOOL bOverwrite/* = TRUE*/,
LPCTSTR pszDeviceLocn/* = NULL*/)

return Cal lAdoFiltrFunc ("'DEVICETODESKTOP", pszDesktopLocn, pszTablelList,
bSync, bOverwrite, pszDevicelocn);

}

// Adofiltr
HMODULE CAdoFiltr::LoadAdoFiltrDI1()
{
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HKEY hKey=NULL;

HMODULE hLib=NULL;

TCHAR szPath[MAX_PATH]={0};
LONG IPath=sizeof (szPath);

// dedao ActiveSync
if (ERROR_SUCCESS==RegOpenkeyEx (HKEY_LOCAL_MACHINE,
_T('Software\\Microsoft\\Windows\\CurrentVersion\\App Paths\\CEAPP-

MGR.EXE™),
0, KEY_READ, &hKey))
{
1T (ERROR_SUCCESS==RegQueryValue (hKey, NULL, szPath, &lPath))
{
// Replace the filename (CEAPPMGR.EXE) with DLL filename
LPTSTR pFile=_tcsrchr (szPath, L"\\");
if (pFile)
{
Istrcpy (_tcsinc (pFile), _T (Tadofiltr.dll'™));
// Now load the DLL
hLib=LoadLibrary (szPath);
3
b
RegCloseKey (hKey);
3
return hLib;
¥
//ActiveSync

HRESULT CAdoFiltr::CallAdoFiltrFunc (LPCSTR pszFuncName, LPCTSTR pszDesktoplLocn,
LPCTSTR pszTableList, BOOL bSync, BOOL bOverwrite,
LPCTSTR pszDevicelocn)

HRESULT hResult=NO_ERROR;
if (m_hLib != NULL)
{
// DLL
typedef HRESULT (WINAPI* pfnDTD)(LPCTSTR,LPCTSTR,BOOL , int,LPCTSTR);

pfnDTD pfn=(pfnDTD) GetProcAddress (m_hLib, pszFuncName);
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if (NULL==pfn)

hResult=HRESULT_FROM_WIN32 (GetLastError());
else
{

// Call the function

hResult=pfn (pszDesktopLocn, pszTableList, bSync, bOverwrite,
pszDevicelLocn);

3
¥
else
{
hResult = m_hrLoadErr;
3

return hResult;

GetlInstance

CAdoFiltr* pAdoFiltr = CAdoFiltr::getinstance ();

HRESULT hr = pAdoFiltr->DesktopToDevice (‘'c:\\database\\test.mdb",

i
{
}

“"tblTest..!tblTest2..",
false, true, ""\\My Documents\\test.cdb™);

f (hr 1= S_0K)

//

DESKTOPTODEVICE DEVICETODESKTOP MFC
““ 9 \DTDMFC=>~

9.5

9.5.1

ce >3 10m

2.4GHz ISM 1Mbit/s
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Windows CE COM COM
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4 SDP  Service Discovery Protocol
SDP SDP
SDP
3 Browsing
5 RFCOMM  Serial Cable Emulation Protocol
RFCOMM ETSI 07.10 “ 7z
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RS-232 RFCOMM OBEX
6 L2CAP,Logical Link Control and Adaptation Protocol
L2CAP

64KByte  L2CAP
7 HCI Host Controller Interface
HCI HCI

8 HCI Transport Layer

HCI

9 LMP Link Manager Protocol
LMP

10 BB Baseband

SCO
ACL ACL
SCO /
FEC CRC
HCI
9.5.3




indows

wile  EXEECERS

9.5.4

BthNsLookupServiceBegin

BthNsLookupServiceBegin (LPWSAQUERYSET pQuerySet, DWORD dwFlags, LPHANDLE
IphLookup);

WSAQUERYSET dwNameSpace NS _BTH dwFlags
LUP_CONTAINERS IphLookup

BthNsLookupServiceNext (HANDLE hLookup, DWORD dwFlags, LPDWORD IpdwBufferL-
ength, LPWSAQUERYSET pResults);

hLookup

dwFlags
LUP_RETURN_NAME LUP_RETURN_ADDR IpdwBufferLength
WSAQUERYSET WSAQUERYSET
dwNameSpace NS_BTH
pResults WSAQUERYSET

WSAQUERYSET
typedef struct _WSAQuerySetW
{

DWORD dwSize;

LPWSTR

IpszServicelnstanceName;
LPGUID IpServiceClassld;
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LPWSAVERS I0ON IpVersion;
LPWSTR IpszComment;

DWORD dwNameSpace;
LPGUID IpNSProviderld;
LPWSTR IpszContext;

DWORD dwNumberOfProtocols;
LPAFPROTOCOLS IpafpProtocols;
LPWSTR IpszQueryString;
DWORD dwNumberOfCsAddrs;
LPCSADDR_ INFO IpcsaBuffer;

DWORD dwOutputFlags;
LPBLOB IpBlob;

} WSAQUERYSETW

BthNsLookupServiceNext
BthNsLookupServiceEnd HANDLE hLookup

int iRet = ERROR_SUCCESS;

BT_ADDR b;

TCHAR name[50];

WSAQUERYSET wsaq;
memset (&wsaq, 0, sizeof(wsaq));
wsaq.dwSize = sizeof(wsaq);
wsaq.dwNameSpace = NS_BTH;

wsaq .- IpcsaBuffer = NULL;
//
iIRet = BthNsLookupServiceBegin (&wsaq,
if (iRet != ERROR_SUCCESS)
return iRet;
HANDLE hLookup = *phLookup;
while ((iRet == ERROR_SUCCESS)) {
union {
CHAR buf[5000];
SOCKADDR_BTH

LUP_CONTAINERS, phLookup);

__unused;

}:

LPWSAQUERYSET pwsaResults = (LPWSAQUERYSET) buf;
DWORD dwSize = sizeof (buf);

Memset (pwsaResults,0,sizeof (WSAQUERYSET));
pwsaResults->dwSize = sizeof (WSAQUERYSET);
pwsaResul ts->dwNameSpace = NS_BTH;
pwsaResults->1pBlob = NULL;

iRet = BthNsLookupServiceNext (hLookup, LUP_RETURN_NAME
TURN_ADDR, &dwSize, pwsaResults);

| LUP_RE-
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if (iRet == ERROR_SUCCESS) {
//
b=((SOCKADDR_BTH )pwsaResults->IpcsaBuffer->RemoteAddr . IpSockaddr)->btAddr;
//
int fHaveName = (pwsaResults->IpszServicelnstanceName && *
(pwsaResults->IpszServicelnstanceName));
if (fHaveName)
wcscpy (name, pwsaResults->IpszServicelnstanceName);
} else
iRet = GetLastError ();
3
return ((iRet == WSA_E_NO_MORE) ? ERROR_SUCCESS : iRet);

BthNsLookupServiceEnd (hLookup);

9.5.5 WinSockt
Windows CE WinSocket
Winsock socket
socket RFCOMM SDP

SOCKET s = socket (.);

bind (s, .);

listen (s, .);

for G ;4
SOCKET s2= accept (s, ..);
SpinThreadsForConnection (s2);

socket SDP

SOCKET s = socket (.);
connect (s, .);

send (s, .); //
recv (s, .); //
closesocket (s); //
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SOCKET socket (

int af,
int type,
int protocol
)
AF_BT socket SOCK_STREAM
BTHPROTO_RFCOMM BTHPROTO_RFCOMM
SOCK_DGRAM

socket
int bind ( SOCKET s, const struct SOCK_ADDR* name, int namelen);

name SOCK_ADDR SOCKADDR_BTH SOCK_ADDR

typedef struct _SOCKADDR_BTH {
USHORT addressFamily;
bt_addr btAddr;
GUID serviceClassld;
ULONG port;

} SOCKADDR_BTH

0 31
socket COM

socket getsockname

RFCOMM SDP GUID
SDP BthNsSetService

BthNsSetService (&Service, RNRSERVICE_REGISTER, 0);
socket
listen (gServerSocket, 5);
socket
SOCKET s = socket (AF_BT, SOCK_STREAM, BTHPROTO_RFCOMM);
connect
int connect (

341



indows

wile  EXEECERS

SOCKET s,
const struct SOCK_ADDR* name,
int namelen

)s
Connect name id
name.serviceClassld RFCOMM UuID
RFCOMM X
A Y P X B Y P
Y
//

SOCKET s = socket (AF_BTH, SOCK_STREAM, BTHPROTO_RFCOMM);
if (s == INVALID_SOCKET) {

wprintf (L"Could not create socket: error d\n", WSAGetLastError ());
return;

3

//

SOCKADDR_BTH sab;

memset (&sab, 0, sizeof(sab));

sab.addressFamily = AF_BTH;

sab.serviceClassld = FaxServiceClass_UUID;

sab.btAddr = target_bluetooth_device;

if (0 !'= connect (s, &sab, sizeof (sab)) {
wprintf (L"Could not connect socket: error d\n", WSAGetLastError ());
return;

3
9.5.6 COM/COM
COM RFCOMM COM COoM
RegisterDevice COM DeregisterDevice
CcoM
CreateFile COM COoM
CoM

2 ClearCommError
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EscapeCommFunction
GetCommMask
GetCommModemStatus
GetCommProperties
GetCommState
GetCommTimeouts
SetCommMask
SetCommState
SetCommTimeouts
WaitCommEvent

9
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PC DirectX  OpenGL
DirectX Windows Mobile

OpenGL  Pocket PC DirectX
GDI GAPI  OpenGL

10.1 Windows GDI

GDI API Windows

Pocket PC Smartphone

3
Windows  GDI
GDI
GDI GDI
GDI
GDI
Windows Mobile  GDI Windows
Windows Mobile GDI GDI
6 GDI
GDI
10.1.1 GDI ON SCREEN

6 hDC GDI
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//
MoveToEx(hDC,0,0,NULL); // O 0)
LineTo(hDC,240,300); // (240 300)
//
Ellipse(hDC,20,50,20+100,50+100) ; // 100
Ellipse(hDC20,50,20+200,50+100) ; // 200 100
//
Rectangle(hDC,20,50, ,20+100,50+50); // 100*50
RoundRect(hDC,20,50, ,20+100,50+50,5,5); // 5
GDI

DC

//

static HBRUSH hbrRed;

static HPEN hpeBlue;

//

static void _drw_object(HDC hDC, int nX, int nY)

{
HGDIOBJ holdPen, hOldBrush;

hOldPen = SelectObject(hDC,hpeBlue);

hOldBrush = SelectObject(hDC,hbrRed);
Ellipse(hDC,nX-20,nY-20,nX+20,nY+20);

SelectObject(hDC,hOldBrush);

SelectObject(hDC,hOldPen);

3

//

LRESULT MainWndProc(HWND hwnd, UINT message, WPARAM uParam, LPARAM IParam)

{
HDC hDC;

switch(message)

{

case WM_LBUTTONDOWN:

hDC = GetDC(hWnd);
_drw_object(hDC,LOWORD(IParam) ,HIWORD(IParam));
ReleaseDC(hWnd, hDC);

break;

//
case WM_MOUSEMOVE;
hDC = GetDC(hWnd);
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patBIt(hDC,0,0,240,320,WHITENESS) ;
_drw_object(hDC,LOWORD(IParam) ,HIWORD(IParam));
ReleaseDC(hWnd, hDC);

break;

case WM_LBUTTONUP:

hDC = GetDC(hWnd);
PatBIt(hDC,0,0,240,320,WHITENESS);
ReleaseDC(hWnd, hDC);

break;

case WM_CREATE:

//

hbrRed = CreateSolidBrush(RGB(255,0,0));
hpeBlue = CreatePen(0,0,RGB(0,0,255);
break;

case WM_DESTROY:

//
DeleteObject(hbrRed);
DeleteObject(hpeBlue);
PostQuitMessage(0);
break;

case WM_KEYDOWN:

//
DestroyWindow(hwnd);
break;

default:
DefWindowProc(hWnd, message, uParam, IParam);

}

return O;

}

GDI
ON SCREEN 10.1.2
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10.1.2 OFF SCREEN

GDI

static HBRUSH hbrRed;
static HPEN hpeBlue;

static HDC hOffscreenDC;
static HBITMAP hOffscreenBuffer;
static int nOffscreenCX, nOffscreenCY;

//
void InitOffscreen(int nWidht, int nHeight)

{
HDC hDesktopDC;

//

hDesktopDC = GetDC(0);

//

hOffscreenDC = CreateCompatibleDC(hDesktopDC);

7/ (¢ )

hOffscreenBuffer = CreateCompatibleBitmap(hDesktopDC,nWidth,nHeight);
//

SelectObject(hOffscreenDC, hOffscreenBuffer);
nOffscreenCX = nWidth;

nOffscreenCY = nHeight;

//

ReleaseDC(0, hDesktopDC) ;

//
PatBlt(hOffscreenDC,0,0,nWidth,nHeight,WHITENESS) ;
3

//
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void DeinitOffsceen(void)

{

//

DeleteDC(hOffscreenDC) ;

//
DeleteObject(hOffscreenBuffer);
¥

// C )
void UpdateDisplay(HWND hwnd)

{

HDC hDC;

hDC = GetDC(hWnd);

// hDC
BitBIt(hDC,0,0,n0ffscreenCX,
nOffscreenCY,hOffscreenDC,0,0,
SCRCPY) ;

ReleaseDC(hWnd, hDC);

3

//
static void _drw_object(HDC hDC, int nX, int nY)

{
HGDI0OBJ hOldPen, hOldBrush;

hOldPen = SelectObject(hDC,hpeBlue);
hOldBrush = SelectObject(hDC,hbrRed);
Ellipse(hDC,nX-20,nY-20,nX+20,nY+20) ;
SelectObject(hDC,hOldBrush);
SelectObject(hDC,hOldPen);

3

//

LRESULT MainWndProc(HWND hWnd, UINT message, WPARAM uParam, LPARAM IParam)
{

switch(message)

{

case WM_LBUTTONDOWN:

_drw_object(hOffscreenDC,LOWORD(IParam) ,HIWORD(IParam)) ;
UpdateDisplay(hWnd);

break;

case WM_MOUSEMOVE;
PatBlt(hOffscreenDC,0,0,240,320,WHITENESS);
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//
_drw_object(hOffscreenDC, LOWORD(IParam) ,HIWORD(IParam));
UpdateDisplay(hWnd);

break;

case WM_LBUTTONUP:

//
PatBIt(hOffscreenDC,0,0,240,320,WHITENESS) ;
UpdateDisplay(hWnd);

break;

case WM_CREATE:

//

hbrRed = CreateSolidBrush(RGB(255,0,0));
hpeBlue = CreatePen(0,0,RGB(0,0,255);
InitOffscreen(240,320);

break;

case WM_DESTROY:

//
DeleteObject(hbrRed);
DeleteObject(hpeBlue);
DeinitOffscreen();
PostQuitMessage(0);
break;

case WM_KEYDOWN:
DestroyWindow(hwnd);
break;

default:
DefWindowProc(hWnd, message, uParam, IParam);

}

return 0;

}

InitOffscreen
DC hOffscreenDC

DC

CreateCompatibleBitmap

DC
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UpdateDisplay
BitBIt

10.2 GAPI

10.1 GDI
GAPI GAPI Windows Mobile API

GAPI
GAPI
gx.dll Windows Mobile gx.dll
GAPI GAPI

2 OpenDisplay (fullscreenflag) GAPI
2 Openlnput
2 GetDisplayProperties VFB

0 GetDefaultKeys

10.2.1 GAPI

1 GAPI

GAPI GAPI
GXOpenDisplay(HWND hwnd, DWORD dwFlags)

hwnd dwFlags
Windows Mobile

Windows Mobile

346
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GXDLL_AP1 GXDisplayProperties GXGetDisplayProperties ();

GAPI
GXDisplayProperties
struct GXDisplayProperties {
DWORD cxWidth;
DWORD cyHeight;
long cbxPitch;
long cbyPitch;
long cBPP;
DWORD ffFormat;
15

cxWidth  cyHeight

cBPP 2 n cbxPitch  cbyPitch
chxPitch
cBPP 8 cbxPitch cBPP 8 cbxPitch

CBPP = 4;
Leftpointaddr =pb + (((current_x+1) * cBPP) >> 3) + (current_y * cbyPitch)

cbyPitch chyPitch

downpointaddr = currentpointaddr + cbyPitch;

ffFormat

2 ffFormat KfLandscape (0,0
2 ffFormat KfPalette
2 ffFormat KfDirect

2 ffFormat KfDirectInverted
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2 ffFormat kfDirect555 kfDirect565  kfDirect888

Xy

unsigned char * pb;

if (cBPP < 8) {

address = pb + ((x * cBPP) >> 3) + (y * cbyPitch)
3

else

{
address = pb + (x * cbxPitch) + (y * cbyPitch);
3

GXlsDisplayDRAMBUffer() TRUE
FLASE
GXSetViewport GXSetViewport
GXSetViewport

GXDLL_API int GXSetViewport (
DWORD dwTop,

DWORD dwHeight,

DWORD dwReservedl,

DWORD dwReserved2 )

dwTop y dwHeight dwReservedl
dwReserved 0

3
GXBeginDraw
void * GXBeginDraw ();

NULL
GXEndDraw

int GXEndDraw ();

1 0
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GXSuspend ()

GAPI
GXResume () GAPI
GAPI
int GXCloseDisplay ();
10.2.2 GAPI
GDI
GDI
GDI
GAPI Windows Mobile
GAPI
GAPI
GDI BMP
GAPI STGapiBuffer http://
www.cnemb.com STGapiBuffer GDI
STGapiBuffer STGapiBufferh  STGapiBuffer.cpp
STGapiBuffer.h  STGapiBuffer.cpp STGapiBuffer
STGapiBuffer.h
JPG STGapiBuffer

CreateNativeBitmap

HBITMAP hBitmap = SHLoadDIBitmap(_T("\\image.bmp'));
g_pNativeBitmap = g_gapiBuffer.CreateNativeBitmap(hBitmap);
::DeleteObject(hBitmap);

STGapiBuffer
SetBuffer

g_gapiBuffer.SetBuffer(pDisplayBuffer);
CSTGapiBuffer::BitBIt GDI
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BitBIt

g_gapiBuffer.BitBlt(0, 0, 100, 100, g_pNativeBitmap);

CSTGapiBuffer

CSTGapiBuffer::MaskedBIt GDI CreateMemoryDC
DC CSTGapiBuffer CSTGapiBuffer::
CreateMemoryBuffer CSTGapiBuffer GDI
CSTGapiBuffer 8

10-1 GAPI

// CSTGapiBuffer

void Initialize(HWND hWnd)

{

CNativeBitmap* pAsteroidBitmap
CNativeBitmap* pAsteroidMask =

= NULL;
NULL;

CSTGapiBuffer gapiBufferBackground; //

CSTGapiBuffer gapiBufferMemory; //

CSTGapiBuffer gapiBufferScreen;

//

HBITMAP hBackground = ::LoadBitmap(hlnst, MAKEINTRESOURCE(I1DB_BACKGROUND)) ;
CNativeBitmap * pBackgroundBitmap =
gapiBufferMemory.CreateNativeBitmap(hBackground);

: :DeleteObject(hBackground) ;

350



I 10 Windows Mobile

gapiBufferBackground.CreateMemoryBuffer();

gapiBufferBackground.BitBlt(0, 20, dwDispWidth, dwDispHeight,
pBackgroundBitmap) ;

delete pBackgroundBitmap;

pBackgroundBitmap = NULL;

// ( )

HBITMAP hAsteroid = ::LoadBitmap(hlnst, MAKEINTRESOURCE(IDB_ASTEROID));
pAsteroidBitmap = gapiBufferMemory.CreateNativeBitmap(hAsteroid);
::DeleteObject(hAsteroid);

HBITMAP hAsteroidMask = ::LoadBitmap(hlnst,

MAKE INTRESOURCE (1DB_ASTEROID_MASK)) ;
pAsteroidMask = gapiBufferMemory.CreateNativeBitmap(hAsteroidMask);
: :DeleteObject(hAsteroidMask) ;

dwTransparentColor = gapiBufferMemory.GetNativeColor(RGB(249, 57, 198));

//
gapiBufferMemory.CreateMemoryBuffer();
3

// 8 pAsteroidBitmap
void DrawFrame(int nOffset)

{

//

gapiBufferMemory.BitBlt(&gapiBufferBackground) ;

// 8

gapiBufferMemory.TransparentBItEx(0, nOffset dwDispHeight,
50, 60, pAsteroidBitmap, dwTransparentColor);

gapiBufferMemory.TransparentBItEx(100, (nOffset*2) dwDispHeight,
50, 60, pAsteroidBitmap, dwTransparentColor);

gapiBufferMemory.TransparentBItEx(nOffset dwDispWidth,
50, 50, 60, pAsteroidBitmap, dwTransparentColor);

gapiBufferMemory.TransparentBItEx((nOffset*2) dwDispWidth,
150, 50, 60, pAsteroidBitmap, dwTransparentColor);

gapiBufferMemory.MaskedBlt(dwDispWidth-(nOffset*2) dwDispWidth, (nOffset*8)
dwDispHeight, 50, 60, pAsteroidBitmap, pAsteroidMask);

gapiBufferMemory.MaskedBlt((nOffset dwDispWidth*5), (nOffset*3) dwDispHeight,
50, 60, pAsteroidBitmap, pAsteroidMask);
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gapiBufferMemory .MaskedBlt((nOffset*3) dwDispWidth, (nOffset*4) dwDispHeight,
50, 60, pAsteroidBitmap, pAsteroidMask);

gapiBufferMemory.MaskedBIt((nOffset dwDispWidth*2), dwDispHeight-(nOffset*5)
dwDispHeight, 50, 60, pAsteroidBitmap, pAsteroidMask);

RECT rc = { 0, 20, dwDispWidth/3, 10 };
FillRect(&rc, RGB(255, 0, 0));

rc.left = dwDispWidth/3;
rc.right = 2*dwDispWidth/3;
FillRect(&rc, RGB(0O, 255, 0));

rc.left = 2*dwDispWidth/3;
rc.right = dwDispWidth;
FillRect(&rc, RGB(0, 0, 255));

// CSTGapiBuffer void* pBuffer = GXBeginDraw();
gapiBufferScreen.SetBuffer(pBuffer);
gapiBufferScreen.BitBlt(&gapiBufferMemory);

GXEndDraw() ;

3

10.2.3 Gapi

GXOpenlnput() GXGetDefaultkeys(GX_NORMALKEYS)
Windows GAPI
WM_KEYDOWN  wParam GAPI
GXKeyList
GXKeyList
GXKeyList

struct GXKeyList {
short vkUp;

POINT ptUp;

Short vkDown;
POINT ptDown;
Short vkLeft;
POINT ptLeft;
Short vkRight;
POINT ptRight;
Short vkA;
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POINT ptA;
Short vkB;
POINT ptB;
Short vkC;
POINT ptC;
Short vkStart;
POINT ptStart;

3
GXKeyList short
POINT
GXKeyList
3
GAPI

case WM_KEYDOWN:
if (wParam

{
//
//
3
if (wParam
{
//
//

if (wParam

{
//
//
3
if (wParam
{
//
//
3
if(wParam
{
//
//
b

|10

Windows Mobile

GXKeyList POINT

GXKeyList

== (unsigned) gx_keylist.vkUp)

gx_keylist.ptUp

== (unsigned) gx_keylist.vkDown)
gx_keylist.ptDown
== (unsigned) gx_keylist.vkLeft)

gx_keylist.ptLeft

== (unsigned) gx_keylist.vkRight)

gx_keylist.ptRight

== (unsigned) gx_keylist.vkA)

wpn
gx_keylist.ptA

if(wParam == (unsigned) gx_keylist.vkB)
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10.2.4

Windows
Mobile SDK API

int VibrateGetDeviceCaps ( VIBRATEDEVICECAPS vdc);
VIBRATEDEVICECAPS

typedef enum {
VDC_AMPLITUDE,
VDC_FREQUENCY,
VDC_LAST

} VIBRATEDEVICECAPS

2 VDC_AMPLITUDE
< VDC_FREQUENCY

2 VDC_LAST

0~7 0 1

VIBRATENOTE
Windows Mobile SDK Vibrate

HRESULT Vibrate(

DWORD cvn,

const VIBRATENOTE * rgvn,
BOOL fRepeat,

DWORD dwTimeout

)

cvn
rgvn rgvn VIBRATENOTE
VIBRATENOTE

typedef struct {
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WORD wDuration;

BYTE bAmplitude;

BYTE bFrequency;
} VIBRATENOTE

wDuration bAmplitude
Oxff bFrequency
0~7 Oxff
VibrateStop()
E_FAIL
Windows Mobile 1s
int caps = -1;

caps = VibrateGetDeviceCaps(VDC_AMPLITUDE);
if(caps<=0)
return FALSE; //

HRESULT hr = Vibrate(0, NULL, TRUE, INFINITE); //
if(hr == E_FAIL)

{
MessageBox(NULL,L"E_FAIL",L""",MB_OK);
}
else if(hr == E_NOTIMPL)
{
MessageBox(NULL ,L"E_NOTIMPL™,L""" ,MB_OK);
}

Sleep(1000); //

VibrateStop();

10.2.5 GAPI

GAPI 10-2
GAPI

356

S OK

0~7



I 10 Windows Mobile

GAPI InitInstance GAPI

// GAPI1

iT (GXOpenDisplay( hWnd, GX_FULLSCREEN) == 0)
return FALSE;

gx_displayprop = GXGetDisplayProperties();

if (gx_displayprop.cBPP 1= 16)

{
// 16
GXCloseDisplay(Q);
MessageBox(hWnd,L"Sorry, only supporting 16bitcolor”,L"Sorry!", MB_OK);
return FALSE;
3
//

framebuf = (unsigned short*)
malloc(sizeof(short)*gx_displayprop.cxWidth*gx_displayprop.cyHeight);
if(framebuf==NULL)
return FALSE;
ClearScreen(framebuf,Oxff,0xff,0xFF);//
GXOpenlnput();

//
gx_keylist = GXGetDefaultKeys(GX_NORMALKEYS);

100ms 10 /s
Run

//
void Run(HWND hwnd)

{
if(1 == JudgeDeath(framebuf))//
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{
KillTimer(hwnd,1);
RunVibrate(1000);
MessageBox(hwnd,_T('Snake has died!"),_T(''died™),MB_OK |
MB_ICONINFORMATION) ;
SendMessage (hwnd ,WM_PAINT,0,0) ;
Inval idateRect(hwnd,NULL,TRUE);

3

ChangeDirection();//

SortAllQ);

RedrawSnake();//
¥
JudgeDeath “c 77

ChangeDirection

// 16 RGB

void Getl6Pixel(unsigned short *buffer,int x, int y,int *r, int *g, int *b)
{
unsigned short *pixeladd;
int address = (x * gx_displayprop.cbxPitch>>1) + (y * gx_displayprop.
cbyPitch>>1);
pixeladd = (buffer+address);// RGB 16 (¢ )
if (gx_displayprop.ffFormat & kfDirect565)// 16

unsigned short PixelCol;
PixelCol = (*pixeladd);

//

*r = (PixelCol & 0xf800) >> 11;

*g = (PixelCol & 0x07e0) >> 5;
*b = (PixelCol & 0x001f);

}

else

{
unsigned short PixelCol;
PixelCol = (*pixeladd);
//
*r = (PixelCol & 0x7c00) >> 11;
*g = (PixelCol & 0x03e0) >> 5;
*b = (PixelCol & 0x001f);

b
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) 2 << 10 \ GapiSnake>”
10.3
GapiDraw
GapiDraw DirectDraw
DriectDraw GapiDraw

DirectDraw GapiDraw
DirectDraw
1 DirectDraw
LPDIRECTDRAW IpDD;
HRESULT ddrval;
// Direct Draw

ddrval = DirectDrawCreate(NULL, &lIpDD, NULL);
if(ddrval !'= DD_OK)

{
return(false);
3
// Direct Draw

ddrval = IpDD->SetCooperativeLevel (hwnd, DDSCL_EXCLUSIVE | DDSCL_FULLSCREEN);
if(ddrval 1= DD_OK)

{
I1pDD->Release();
return(false);

3

// 320><240><16

ddrval = IpDD->SetDisplayMode(320, 240, 16);
if(ddrval '= DD_OK)
{

IpDD->Release();

359



indows

wile  EXEECERS

return(false);

GapiDraw COM
GapiDraw
2 GapiDraw

CGapiDisplay display;
HRESULT gdrval;
// Pocket PC240>=<320>=<16

gdrval = display.OpenDisplay(hwnd, GDOPENDISPLAY_FULLSCREEN);
if(gdrval = GD_OK)

{
return(false);
b
2
1 DirectDraw
DirectDraw DirectDraw
DirectDraw
COM
DirectDraw

LPDIRECTDRAWSURFACE IpDDSPrimary; // DirectDraw
LPDIRECTDRAWSURFACE 1pDDSBack; // DirectDraw

DDSURFACEDESC ddsd;
DDSCAPS ddscaps;
HRESULT ddrval;

memset(&ddsd, 0, sizeof(ddsd));

ddsd.dwSize = sizeof(ddsd);

ddsd.dwFlags = DDSD_CAPS | DDSD_BACKBUFFERCOUNT;
ddsd.ddsCaps.dwCaps = DDSCAPS_PRIMARYSURFACE | DDSCAPS_FLIP | DDSCAPS_COMPLEX;
ddsd.dwBackBufferCount = 1;

//
ddrval = IpDD->CreateSurface(&ddsd, &lpDDSPrimary, NULL);
if(ddrval !'= DD_OK)
{
IpDD->Release();
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return(false);

}

// Get the back buffer

ddscaps.dwCaps = DDSCAPS_BACKBUFFER;

ddrval = IpDDSPrimary->GetAttachedSurface(&ddscaps, &lpDDSBack);
if(ddrval '= DD_OK)

{
I1pDDSPrimary->Release();
IpDD->Release();
return(false);

¥
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2 GapiDraw
GapiDraw CGapiSurface::OpenDisplay CGapiDisplay
CGapiDisplay = CGapiSurface blit
CGapiDisplay

CGapiSurface backbuffer; // GapiDraw

HRESULT gdrval;

//

gdrval = display.GetBackBuffer(&backbuffer);
if(gdrval != GD_OK)

{
return(false);
b
3
1 DirectDraw
DirectDraw

GDI
DirectDraw

ddrval = IpDDSBack->Blt(&rcRectDest, IpDDSMySurf, &rcRectSrc, DDBLT_WAIT, NULL);
if(ddrval == DDERR_SURFACELOST)

{
/7

}

ddrval = IpDDSPrimary->Flip(NULL, DDFLIP_WAIT);
if(ddrval == DDERR_SURFACELOST)

{
/7

3
2 GapiDraw
Pocket PC RAM
CGapiDisplay::Flip Pocket PC
Pocket PC
GapiDraw

//
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gdrval

gdrval = display.-FlipQ;
if(gdrval == GDERR_BACKBUFFERLOST)

{
//
display.GetBackBuffer(&backbuffer);
3
4

GapiDraw  DirectDraw
Direct GapiDraw
GapDraw

GapiDraw

backbuffer.Blt(&rcRectDest, &mysurf, &rcRectSrc, 0, NULL);

GapiDraw
blit
blit
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11.1.2

Windows CE API
HANDLE WINAP1 ConnMgrApiReadyEvent();

WaitForSingleObject
CloseHandle()

//

BOOL GetConnMgrAvailable()

{

HANDLE hConnMgr = NULL;

BOOL bAvailable = FALSE;

hConnMgr = ConnMgrApiReadyEvent();

if('hConnMgr)
return FALSE;

// 2
DWORD dwResult = WaitForSingleObject(hConnMgr, 2000);

if(dwResult == WAIT_OBJECT_O0)
bAvailable = TRUE;

//
if(hConnMgr)
CloseHandle(hConnMgr);
//
return bAvailable;
3
URL Internet  WAP
URL GUID GUID
ConnMgrMapURL()

HRESULT WINAPI ConnMgrMapURL(LPCTSTR pwszURL, GUID *pguid,
DWORD *pdwlndex) ;
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pwszURL URL http://xdmobile.vicp.net
wsp://wsp.xdmobile.net Internet pguid GUID
pdwlindex
pdwlIndex pdwlIndex 1
GUID

TCHAR tchLocalUrl[256] = _T("™);
TCHAR tchRemoteUrl[256] = _T ("");
HRESULT hResult = S_OK;

wsprintf(tchLocalUrl, TEXT("file://\storage\a.txt"));
wsprintf(tchRemoteUrl, TEXT("http://pda.someserver.
com/report._htm™));

// URL {al1182988-0d73-439e-87ad-2a5b369f808b}
GUID guidNetworkObject;
DWORD dwlndex = 0;

if(ConnMgrMapURL (tchLocalUrl, &guidNetworkObject, &dwlndex)
== E_FAIL) {
OutputDebugString(TEXT(""Could not map a local request to
a network identifier™));
return FALSE;
}

// URL {436ef144-b4afb-4863-a041-8f905a62c572}
dwindex = 0;
if(ConnMgrMapURL (tchRemoteUrl, &guidNetworkObject, &dwlndex)
== E_FAIL) {
OutputDebugString(TEXT(*"Could not map a remote request to
a network identifier™));
return FALSE;

11.1.3

ConnMgrEnumDestinations()

HRESULT WINAPI ConnMgrEnumDestinations(int nindex,
CONNMGR_DESTINATION_INFO *pDestinfo);

365



indows

wile  EXEECERS

pDestinfo ~ CONNMGR_DESTINATION_INFO
GUID
S_OK E_FAIL
CONNMGR_DESTINATION_INFO

typedef struct _CONNMGR_DESTINATION_INFO {
GUID guid;
TCHAR szDescription[CONNMGR_MAX_DESC] ;
} CONNMGR_DESTINATION_INFO;

GUID WAP
Internet

//

DWORD dwEnumlndex = 0;

BOOL fLoop = TRUE;

TCHAR tchNetNamelnfo[256] = TEXT(''\0");
CONNMGR_DESTINATION_INFO networkDestlInfo;

//
do{
memset(&networkDestinfo, O,
sizeof(CONNMGR_DESTINATION_INFO));

if(ConnMgrEnumDestinations(dwEnumlndex, &networkDestlnfo)

== E_FAIL) {
fLoop = FALSE;
break;

3

//

wsprintf(tchNetNamelnfo, TEXT("Network Name: s™),
networkDestInfo.szDescription);
MessageBox(NULL, tchNetNamelnfo, TEXT(*'Available
Networks'™), MB_OK]|MB_ICONINFORMATION);
dwEnumlIndex++;
} while(fLoop);

3 €€ 11 \SPNET=>”

11.1.4
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ConnMgrEstablishConnection

11 Windows Mobile

ConnMgrEstablishConnection()

CONNMGR_CONNECTIONINFO

ConnMgrEstablishConnectionSync

typedef struct _CONNMGR_CONNECTIONINFO {

DWORD cbSize;

DWORD dwParams;

DWORD dwFlags;

DWORD dwPriority;

BOOL bExclusive;

BOOL bDisabled;

GUID guidDestNet;

HWND hwnd;

UINT uMsg;

LPARAM IParam;

ULONG ulMaxCost;

ULONG ulMinRcvBw;

ULONG ulMaxConnLatency;
} CONNMGR_CONNECTIONINFO;

chSize CONNMGR_CONNECTIONINFO
dwParams 11-1
11-1 CONNMGR_CONNECTIONINFO

CONNMGR_PARAM_GUIDDESTNET

GuidDestNet

CONNMGR_PARAM_MAXCOST

UlMaxCost

CONNMGR_PARAM_MINRCVBW

ulMinRcvBw

CONNMGR_PARAM_MAXCONNLATENCY

ulMaxConnLatency

dwFlags
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IP 11-2
dwPriority
bExclusive FALSE
TRUE
11-2
CONNMGR_FLAG_PROXY_HTTP HTTP
CONNMGR_FLAG_PROXY_WAP WAP
CONNMGR_FLAG_PROXY_SOCKS4 SOCKSs4
CONNMGR_FLAG_PROXY_SOCKS5 SOCKS5
bDisabled TRUE
guidDestNet ID GUID ConnMgrMapURL
ConnMgrEnumDests
hWnd uMsg  IParam
hWnd uMsg
IParam uMsg Iparam
0
ulMaxCost
ulMinRcvBw

HRESULT WINAPI ConnMgrEstablishConnectionSync(
CONNMGR_CONNECTIONINFO *pConninfo, HANDLE *phConnection,
DWORD dwTimeout, DWORD *pdwStatus);

pConnlinfo
phConnection

pdwStatus

CONNMGR_CONNECTIONINFO

dwTimeout

ConnMgrReleaseConnection()

HANDLE hConnection = NULL;
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DWORD dwStatus = 0;
DWORD dwTimeout = 5000;

// GUID
TCHAR tchRemoteUr1[256] = TEXT('\0™);
wsprintf(tchRemoteUrl,

TEXT(*http://www. furrygoat.com/index.html™));
GUID guidNetworkObject;
DWORD dwlndex = O;

1T (ConnMgrMapURL (tchRemoteUrl, &guidNetworkObject, &dwlndex)
== E_FAIL) {
OutputDebugString(TEXT(**Could not map the request to a
network identifier™));
return FALSE;
3

//
CONNMGR_CONNECTIONINFO cclinfo;

memset(&cclnfo, 0, sizeof(CONNMGR_CONNECTIONINFO));
cclnfo.cbSize = sizeof(CONNMGR_CONNECTIONINFO) ;
cclnfo.dwParams = CONNMGR_PARAM_GUIDDESTNET;
ccinfo.dwFlags = CONNMGR_FLAG_PROXY_HTTP;
ccinfo.dwPriority = CONNMGR_PRIORITY_USERINTERACTIVE;
ccinfo.guidDestNet = guidNetworkObject;

// Make the connection request (timeout in 5 seconds)
1T(ConnMgrEstablishConnectionSync(&cclnfo, &hConnection,
dwTimeout, &dwStatus) == E_FAIL) {
return FALSE;

//
ConnMgrEstablishConnection()

HRESULT WINAPI ConnMgrEstablishConnection(
CONNMGR_CONNECTIONINFO *pConninfo, HANDLE *phConnection);

CONNMGR_CONN-
ECTIONINFO phConnection
ConnMgrReleaseConnection()
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//
HANDLE hConnection = NULL;
DWORD dwStatus = O;

TCHAR tchRemoteUrl[256] = TEXT('\0™);

wsprintf(tchRemoteUrl, TEXT(http://www.furrygoat.com/index.html"));
GUID guidNetworkObject;

DWORD dwlndex = 0;

if(ConnMgrMapURL (tchRemoteUrl, &guidNetworkObject, &dwlndex)
== E_FAIL) {
OutputDebugString(TEXT(*"Could not map the request to a
network identifier™));
return FALSE;
3

CONNMGR_CONNECTIONINFO cclInfo;

memset(&cclnfo, 0, sizeof(CONNMGR_CONNECTIONINFO));
cciInfo.cbSize = sizeof(CONNMGR_CONNECTIONINFO) ;
cclnfo.dwParams = CONNMGR_PARAM_GUIDDESTNET;
ccinfo.dwPriority = CONNMGR_PRIORITY_USERINTERACTIVE;
ccinfo.guidDestNet = guidNetworkObject;

//
if(ConnMgrEstablishConnection(&cclnfo, &hConnection) ==
E_FAIL)
return FALSE;

BOOL fLoop = TRUE;
BOOL fConnected = FALSE;

while(fLoop) {
dwStatus = 0;
1F(FAILED(ConnMgrConnectionStatus(hConnection,
&dwStatus))) {

//
fLoop = FALSE;
break;
3
//

if(dwStatus & CONNMGR_STATUS_CONNECTED) {
OutputDebugString(TEXT(**Connected!™));
fLoop = FALSE;
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fConnected = TRUE;
break;

ks

if(dwStatus & CONNMGR_STATUS_WAITINGCONNECTION)
OutputDebugString(TEXT(*Establishing a
connection...."));

if(dwStatus & CONNMGR_STATUS_DISCONNECTED) {
OutputDebugString(TEXT("'Disconnected from the
network...."));
fLoop = FALSE;
3
3

if(!fConnected && hConnection) {
1T(ConnMgrReleaseConnection(hConnection, FALSE) == S_0K)
hConnection = NULL;
return FALSE;

| 4 €< 11 \SPNET=*~

11.1.5

HRESULT WINAPI ConnMgrConnectionStatus(HANDLE hConnection,
DWORD *pdwStatus);

DWORD
11-3

CONNMGR_STATUS_UNKNOWN

CONNMGR_STATUS_CONNECTED

CONNMGR_STATUS_DISCONNECTED
CONNMGR_STATUS_CONNECTIONFAILED

CONNMGR_STATUS_CONNECTIONCANCELED

CONNMGR_STATUS_CONNECTIONDISABLED

CONNMGR_STATUS_NOPATHTODESTINATION
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CONNMGR_STATUS_WAITINGFORPATH
CONNMGR_STATUS_WAITINGFORPHONE
CONNMGR_STATUS_WAITINGCONNECTION
CONNMGR_STATUS_WAITINGFORRESOURCE

CONNMGR_STATUS_WAITINGFORNETWORK
CONNMGR_STATUS_WAITINGDISCONNECTION
CONNMGR_STATUS_WAITINGCONNECTIONABORT

11.1.6

CONNMGR_CONNECTIONINFO dwPriority

ConnMgrSetConnectionPri-
ority()

HRESULT WINAPI ConnMgrSetConnectionPriority(HANDLE
hConnection, DWORD dwPriority);

hConnection dwPriority

Web

iF(FAILED(ConnMgrSetConnectionPriority(hConnection,CONNMGR_PRIORITY_USERIDLE)))

{
OutputDebugString(TEXT(*"Could not change connection

priority.."));
return FALSE;
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11.1.7

HRESULT WINAPI ConnMgrReleaseConnection(HANDLE hConnection,
BOOL bCache);

hConnection bCache
0 1 60

11.1.8

CSP
COM VPN
GRPS CSP CSP

CspP

ConnMgrProviderMessage():

HRESULT WINAPI ConnMgrProviderMessage(HANDLE hConnection,
const GUID *pguidProvider, DWORD *pdwlndex, DWORD dwMsgl,
DWORD dwMsg2, PBYTE pParams, ULONG cbParamSize);

hConnection pguidProvider CSP
GUID
pdwlIndex dwMsgl dwMsg2
pParams

cbParamSize  pParams

PROXY_CONFIG 11D_ConnPrv_IProxyExtension
ConnMgrProviderMessage() PROXY_CONFIG
PROXY_CONFIG

typedef struct _PROXY_CONFIG {
DWORD dwType;
DWORD dwEnable;
TCHAR szProxyServer [CMPROXY_PROXYSERVER_MAXSIZE];
TCHAR szUsername[CMPROXY_USERNAME_MAXSIZE] ;
TCHAR szPassword[CMPROXY_PASSWORD_MAXSIZE] ;
TCHAR szProxyOverride[[CMPROXY_PROXYOVERRIDE_MAXSIZE];
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TCHAR szExtralnfo[CMPROXY_EXTRAINFO_MAXSIZE];
} PROXY_CONFIG;

dwType
CONNMGR_FLAG_PROXY_HTTP HTTP CONNMGR_FLAG_PROXY_WAP(WAP
) CONNMGR_FLAG_PROXY_SOCKS4 CONNMGR_FLAG_PROXY_SOCKS5

dwEnable CspP CsP 1
0 Csp
SzProxyServer

server:port
szUsername  szPassword SOCKS4  SOCKS5S
szProxyOverride  szExtralnfo
HTTP

//

PROXY_CONFIG proxyConfig;

DWORD dwSize = sizeof(PROXY_CONFIG);

HRESULT hr = 0;

GUID 11D_ConnPrv_IProxyExtension = {Oxaf96bObd, 0xa481,
0x482c, {0xa0, 0x94, Oxa8, 0x44, 0x87, 0x67, O0xa0, O0xcO}};

memset(&proxyConfig, 0, sizeof(PROXY_CONFIG));

// HTTP

proxyConfig.dwType = CONNMGR_FLAG_PROXY_HTTP;

//

hr = ConnMgrProviderMessage(NULL, &11D_ConnPrv_IProxyExtension,
NULL, 0, O,

(PBYTE)&proxyConfig, dwSize);

if(FAILED(hr)) {
OutputDebugString(TEXT(*"Could not get the proxy
information™));
return FALSE;

11.1.9

ConnMgrRegisterScheduledConnection()
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HRESULT WINAPI ConnMgrRegisterScheduledConnection(
SCHEDULEDCONNECTIONINFO *pSCl);

SCHEDULEDCONNECTIONINFO

typedef struct _SCHEDULEDCONNECTIONINFO {
GUID guidDest;
UINT64 uiStartTime;
UINT64 uiEndTime;
UINT64 uiPeriod;
TCHAR szAppName[MAX_PATH];
TCHAR szCmdLine[MAX_PATH];
TCHAR szToken[32];
BOOL bPiggyback;
} SCHEDULEDCONNECTIONINFO;

guidDest uiStartTime  uiEndTime
FILETIME
uiPeriod
SzAppName szCmdLine

SzToken

bPiggypack TURE
szAppName
FALSE
15

//

GUID guidNetworkld;

DWORD dwlndex = 0;

TCHAR tchRemoteUrl[256] = TEXT("\0");

wsprintf(tchRemoteUrl, TEXT('http:// xdmobile.vicp.net/index.html™));

1T (ConnMgrMapURL (tchRemoteUrl, & guidNetworkld, &dwlndex)
== E_FAIL) {
OutputDebugString(TEXT(*"Could not map the request to a
network identifier™));
return FALSE;

//
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SYSTEMTIME sysTime;
FILETIME ftCurrent;
ULARGE_INTEGER ulCurrentTime;

GetLocalTime(&sysTime);
SystemTimeToFileTime(&sysTime, &ftCurrent);

ulCurrentTime.LowPart = ftCurrent.dwLowDateTime;
ulCurrentTime.HighPart = ftCurrent.dwHighDateTime;

//

DWORD dwSecStart = 15;
DWORD dwSecDuration = 3600;
DWORD dwSecPeriod = 300;

//
SCHEDULEDCONNECTIONINFO sci;

memset(&sci, 0, sizeof(SCHEDULEDCONNECTIONINFO));
sci.uiStartTime =

ulCurrentTime.QuadPart+(UINT64) (10*1000*1000)*dwSecStart;
sci.uiEndTime = ulCurrentTime.QuadPart+(UINT64)(10*1000*1000)*

(dwSecStart+dwSecDuration) ;

sci.uiPeriod = (UINT64)(10*1000*1000)*(dwSecPeriod);
sci.-guidDest = guidNetworkld;
sci.bPiggyback = TRUE;

wsprintf(sci.szAppName, TEXT(C"\\Windows\\someapp.exe'™));
wsprintf(sci.szCmdLine, TEXT(C"\\Windows\\someapp.exe'™));
wsprintf(sci.szToken, TEXT(schdToken™));

HRESULT hr = ConnMgrRegisterScheduledConnection(&sci);
ifF(FAILED(hr)) {
OutputDebugString(TEXT(""Could not schedule the connection

event™));
return FALSE;

HRESULT WINAPI ConnMgrUnregisterScheduledConnection(LPCTSTR pwszToken);

pwszToken SCHEDULEDCONNECTIONINFO
szToken
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F(SUCCEEDED(ConnMgrUnregisterScheduledConnection(TEXT (“'schdToken'))))

i
{

OutputDebugString(TEXT(*'Scheduled event has been cancelled.'));
3
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TAPI TAPI
TSPs
Windows CE.NET TAPI 2.0
TAPI 2.0 Windwos CE
Windows CE TAPI 2.0
TAPI 2.0 WINCE
TAPI
Windows CE.NET
TAPI Tapi.h
Tapi LINE_REPLY
1
11-2 WINCE.NET TAPI2.0
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Serial.dl ._T
11-2  WINCE.NET TAPI2.0
Windows CE TAPI Tapi.dll Device
Windows CE TAPI Coredll
TAPI Coredll Device Tapi TAPI
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Device
TAPI Tapi

TSPI
OEM

2
Windows CE .NET TAPI 2.0
ISDN

TAPI
TAPI
LineGetDevCap
dwExtVersion
lineNegotiateExtVersion

3

Windows CE.NET  TAPI
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TAPI 2.0
phoneGetDevCap

11.2.2 TAPI

TAPI
TAPI TAPI linelnitialize
TAPI
linelnitializeEx Windows
TAPI
TAPI lineGetMesage
linelnitializeEx

LONG WINAPI linelnitializeEx(
LPHLINEAPP IphLineApp,
HINSTANCE hlnstance,
LINECALLBACK IpfnCallback,
LPCWSTR IpszFriendlyAppName,
LPDWORD IpdwNumDevs,
LPDWORD IpdwAPIVersion,
LPLINEINITIALIZEEXPARAMS IpLinelnitializeExParams

)
7 LPLINEINITIALIZEEXPARAMS LINEINITIALIZEEX-
PARAMS IphLineApp TAPI hinstance
IpfnCallback TAPI NULL
IpfnCallback

VOID FAR PASCAL lineCallbackFunc(
DWORD hDevice,
DWORD dwMsg,
DWORD dwCallbacklnstance,
DWORD dwParaml,
DWORD dwParam2,
DWORD dwParam3

hDevice dwMsg
dwCallbacklnstance dwParaml1~ dwParam3
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4 IpszFriendlyAppName
LINECALLINFO IpszFriendlyAppName
NULL GetModuleFileName IpdwNumDevs
DWORD IpdwAPIVersion
TAPI LPLINEINITIALIZEEXPARAMS LPLINEINITIA-
LIZEEXPARAMS

typedef struct lineinitializeexparams_tag {
DWORD dwTotalSize;
DWORD dwNeededSize;
DWORD dwUsedSize;
DWORD dwOptions;
union {
HANDLE hEvent;
HANDLE hCompletionPort;
} Handles;
DWORD dwCompletionKey;
3 LINEINITIALIZEEXPARANMS;

LINEINITIALIZEEXPARAMS
dwUsedSize dwOptions

2 LINEINITIALIZEEXOPTION_USECOMPLETIONPORT

< LINEINITIALIZEEXOPTION_USEEVENT

2 LINEINITIALIZEEXOPTION_USEHIDDENWINDOW

TAPI

HLINEAPP g_hLineApp = NULL;
DWORD g_dwNumDevs = 0O
TCHAR g_szAppName [] = TEXT(TSample™)
DWORD InitializeTAPI()
{
LONG rc;
DWORD dwAPIVersion = TAPI_API_HIGH_VERSION;
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LINEINITIALIZEEXPARAMS liep;
//
liep.dwTotalSize = sizeof(liep);
//
liep.dwOptions = LINEINITIALIZEEXOPTION_USEHIDDENWINDOW;
dwAP1Version = TAPI_CURRENT_VERSION;
dwExtVersion = 0;
rc = linelnitializeEx(
& g_hLineApp,
g_hlnst,
(LINECALLBACK) lineCallbackFunc,
g_szAppName,
& g_dwNumDevs,
& dwAPI1Version,
& liep
)
if (rc) {
MessageBox(NULL, TEXT(*" s: linelnitializeEx failed x\n"),
szAppName, MB_OK);

return rc;
3
11.2.3
TAPI usB Moden
Windows CE API
lineGetDevCaps()

LONG lineGetDevCaps(
HLINEAPP hLineApp,
DWORD dwDevicelD,
DWORD dwAPIVersion,
DWORD dwExtVersion,
LPLINEDEVCAPS IpLineDevCaps

)
hLineApp TAPI IphLineApp
dwDevicelD 0

IpdwNumDevs linelnitializeEx 5 IpdwNumDevs 5

lineGetDevCaps dwDevicelD
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0 5
dwAPIVersion  TAPI lineNegotiateAPIVersion TAPI

LPLINEDEVCAPS LINEDEVCAPS
LINEDEVCAPS

dwTotalSize  dwNeededSize LINEDEVCAPS
LINEDEVCAPS
LPLINEDEVCAPS dwNeededSize dwTotalSize
LPLINEDEVCAPS dwNeededSize

LINEDEVCAPS

) dwNumAddresses

J dwMediaModesFlag

) dwLineNameSizeSize

) dwLineNameOffsetOffset ID

lineOpen lineOpen

LONG lineOpen(
HLINEAPP hLineApp,
DWORD dwDevicelD,
LPHLINE IphLine,
DWORD dwAPIVersion,
DWORD dwExtVersion,
DWORD dwCallbacklInstance,
DWORD dwPrivileges,
DWORD dwMediaModes,
LPLINECALLPARAMS const IpCallParams

)5
TAPI dwDevicelD
dwDevicelD lineGetDevCaps dwDevicelD
IphLine HLINE IphLine
dwAPIVersion TAPI dwExt\Version
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dwCallbacklInstance
dwPrivileges 11-4

11-4

LINECALLPRIVILEGE_NONE

LINECALLPRIVILEGE_MONITOR
LINECALLPRIVILEGE_OWNER dwMediaModes

LINECALLPRIVILEGE_MONITOR
+ LINECALLPRIVILEGE_OWNER

dwMediaModes dwPrivileges
LINECALLPRIVILEGE_OWNER
IpCallparams LINECALLPARAMS Windows CE 2.x
NULL
11.2.4 TAPI
TAPI TAPI TAPI
TAPI lineNegotiateAPI\ersion

lineNegotiateExtVersion
lineNegotiateAPIVersion

LONG lineNegotiateAPlIVersion(
HLINEAPP hLineApp,
DWORD dwDevicelD,
DWORD dwAPILowVersion,
DWORD dwAPIHighVersion,
LPDWORD IpdwAPlVersion,
LPLINEEXTENSIONID IpExtensionlD

)
TAPI TAPI
dwDevicelD 1D dwAPILowVersion dwAPIHighVersion
TAPI
IpdwAPIVersion TAPI
IpExtensionID LINEEXTENSIONID
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lineNegotiateExtVersion

LONG WINAPI lineNegotiateExtVersion(
HLINEAPP hLineApp,
DWORD dwDevicelD,
DWORD dwAPI1Version,
DWORD dwExtLowVersion,
DWORD dwExtHighVersion,
LPDWORD IpdwExtVersion

)
TAPI hLineApp  dwDevicelD
TAPI dwAPIVersion lineNegotiateAPIVersion
dwExtLowVersion  dwExtHighVersion
IpdwEXxt\ersion dwExtLow\ersion
dwExtHighVersion IpdwEXxt\Version
dwExtLow\ersion  dwExtHighVersion
11.2.5
TAPI
TAPI lineTranslateAddress

LONG lineTranslateAddress(
HLINEAPP hLineApp,
DWORD dwDevicelD,
DWORD dwAPIVersion,
LPCWSTR IpszAddressin,
DWORD dwCard,
DWORD dwTranslateOptions,
LPLINETRANSLATEOUTPUT IpTranslateOutput

IpszAddressin dwCard dwTranslateOptions
IpTranslateOutput LINETRANSLATEOUTPUT

typedef struct linetranslateoutput_tag {
DWORD dwTotalSize;
DWORD dwNeededSize;
DWORD dwUsedSize;
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DWORD dwDialableStringSize;
DWORD dwDialableStringOffset;
DWORD dwDisplayableStringSize;
DWORD dwDisplayableStringOffset;
DWORD dwCurrentCountry;
DWORD dwDestCountry;
DWORD dwTranslateResults;

3} LINETRANSLATEOUTPUT

dwDialableStringOffset
dwDialableStringSize dwDisplayableStringOffset
dwTranslateResults

//
do
{

/7/

if (1(IpTransOutput = (LPLINETRANSLATEOUTPUT) LocalAlloc (
LPTR,
dwSizeOfTransOut)))

{
goto exit;

}

IpTransOutput->dwTotalSize = dwSizeOfTransOut;

//

if (dwReturn = lineTranslateAddress (
g_hLineApp,
g_dwCurrentLinelD,
g_CurrentLinelnfo.dwAPIVersion,
// Highest TAPI version supported
IpszPhoneNum,
0,
0,
IpTransOutput))

{
goto exit;

3

if (IpTransOutput->dwNeededSize <= lIpTransOutput->dwTotalSize)
break;

else
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{
dwSizeOfTransOut = IpTransOutput->dwNeededSize;
LocalFree (IpTransOutput);
IpTransOutput = NULL;

3

3} while (TRUE);

11.2.6

lineMakeCall TAPI LINE_CALLSTATE
LineMakeCall

LONG lineMakeCall(
HLINE hLine,
LPHCALL Iphcall,
LPCWSTR IpszDestAddress,
DWORD dwCountryCode,
LPLINECALLPARAMS const IpCallParams

)
hLine IphCall HCALL IphCall
IpszDestAddress
dwCountryCode
LpCallParams LINECALLPARAMS
NULL lineMakeCall

LINE_REPLY

//

VOID MakePhoneCall (LPCTSTR IpszPhoneNum)

{

DWORD dwReturn,
dwSizeOfTransOut = sizeof (LINETRANSLATEOUTPUT),

dwSizeOfCallParams = sizeof (LINECALLPARAMS);

LPLINECALLPARAMS IpCallParams = NULL;
LPLINETRANSLATEOUTPUT IpTransOutput = NULL;

TCHAR szDialablePhoneNum[TAPIMAXDESTADDRESSSIZE + 1] = {"\0"};

// g_MakeCal IRequestiID.
g_MakeCal IRequestID = 0;
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//
if (dwReturn = lineOpen (
g_hLineApp, // TAPI1
g_dwCurrentLinelD, // 1D
&g_CurrentLinelnfo.hLine, //
g_CurrentLinelnfo.dwAP1Version, // API
0,
0,
LINECALLPRIVILEGE_NONE, //
o0, //
NULL))
{
goto exit;
3
do
{
//
if (Y(IpTransOutput = (LPLINETRANSLATEOUTPUT) LocalAlloc (
LPTR,
dwSizeOfTransOut)))
{
goto exit;
3

IpTransOutput->dwTotalSize = dwSizeOfTransOut;

ifT (dwReturn = lineTranslateAddress (
g_hLineApp, |
g_dwCurrentLinelD,
g_CurrentLinelnfo.dwAPlVersion,

IpszPhoneNum,
0,
0,
IpTransOutput))
{
goto exit;
3
iT (IpTransOutput->dwNeededSize <= IpTransOutput->dwTotalSize)
break;
else

{
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dwSizeOfTransOut = IpTransOutput->dwNeededSize;
LocalFree (IpTransOutput);
IpTransOutput = NULL;

3

} while (TRUE);
dwSizeOfCallParams += IpTransOutput->dwDisplayableStringSize;

it (Y(IpCallParams = (LPLINECALLPARAMS) LocalAlloc (
LPTR,
dwSizeOfCal IParams)))
{
goto exit;

ks

//

IpCal IParams->dwTotalSize = dwSizeOfCallParams;

IpCal IParams->dwBearerMode = LINEBEARERMODE_VOICE;

IpCal IParams->dwMediaMode = LINEMEDIAMODE_DATAMODEM;

IpCal IParams->dwCal IParamFlags = LINECALLPARAMFLAGS_IDLE;

IpCal IParams->dwAddressMode = LINEADDRESSMODE_ADDRESSID;

IpCal IParams->dwAddressID = g_dwCurrentLineAddr;

IpCal IParams->dwDisplayableAddressSize =
IpTransOutput->dwDisplayableStringSize;

IpCal IParams->dwDisplayableAddressOffset = sizeof (LINECALLPARAMS);

// .
Istrcpy (szDialablePhoneNum,
(LPTSTR) ((LPBYTE) IpTransOutput + IpTransOutput->dwDialableStringOffset));
Istrcpy ((LPTSTR) ((LPBYTE) IpCallParams+ IpTransOutput->dwDisplayableSt-
ringOffset),
(LPTSTR) ((LPBYTE) IpTransOutput + IpTransOutput->dwDisplayableStringOffset));

SetCursor (LoadCursor (NULL, IDC_WAIT));

// -

g_MakeCal IRequestID = lineMakeCall (g_CurrentLinelnfo.hLine,
&g_hcall,
szDialablePhoneNum,
@
IpCallParams);

SetCursor (0);
if (g_MakeCallRequestID > 0)
{
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g_bCurrentLineAvail = FALSE;
DialogBoxParam (g_hlnst,
MAKE INTRESOURCE(IDD_DIALING),

g_hwndMain,
(DLGPROC) DialingProc, 0);

3

else

{
ErrorBox (TEXT("Failed in making the phone call, function™)

TEXT('"\nlineMakeCall failed."));

CurrentLineClose );

3

exit : //

it (IpCallParams)
LocalFree (IpCallParams);

if (IpTransOutput)
LocalFree (IpTransOutput);

//

if ((g_MakeCallRequestID <= 0) && (g_CurrentLinelnfo.hLine))
CurrentLineClose ();

return;

}
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11.2.7
TAPI TAPI
TAPI TAPI
LINE_APPNEWCALL
LINE_CALLSTATE LINECALLSTATE_OFFERING
LINECALLPRIVILEGE_OWNER lineAnswer
TAPI 2.0 lineGetCalllnfo
ID
lineGetCalllnfo LINECALLINFO
LINE_CALLINFO LINECALLINFO
LINE_CALLSTATE
lineGetCalllnfo LINECALLINFO
LINECALLINFO
11.2.8
lineDrop
TAPI
lineDrop
LONG lineDrop(
HCALL hcall,
LPCTSTR IpsUserUserlinfo,
DWORD dwSize
)
hCall IpsUserUserInfo
dwsSize
lineDeallocateCall
lineDeallocateCall hCall
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lineClose

VOID CurrentLineClose ()

hLine

lineShutdown

{
// lineMakeCall
it (g_hcall)
{
g_DropCallRequestID = lineDrop (g_hCall, NULL, 0);
Sleep(5000) ;
lineDeallocateCall (g_hCall); // Deallocate call handle.
3
//
if (g_CurrentLinelnfo.hLine)
lineClose (g_CurrentLinelnfo.hLine);
g_CurrentLinelnfo.hLine = NULL;
g_bCurrentLineAvail = TRUE;
g_hCall = NULL;
3
TAPI
TAPI lineShutdown
11.2.9
TAPI lineCallbackFunc
TAPI TAPI

LINE_CALLSTATE
LINE_CALLSTATE
LINE_CALLSTATE

//

VOID CALLBACK lineCallbackFunc (
DWORD hDevice,
DWORD dwMsg,
DWORD dwCal lbacklnstance,
DWORD dwParaml,
DWORD dwParam2,
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DWORD dwParam3
)

BOOL bCloselLine = FALSE;
LPTSTR IpszStatus;
IpszStatus = TEXT(" ™);
switch (dwMsg)

{

case LINE_CALLSTATE: //
// dwParaml CALLSTATE
switch (dwParaml)
{

case LINECALLSTATE_DIALTONE:
IpszStatus = TEXT("'Dial tone™);
break;
case LINECALLSTATE_DIALING:
IpszStatus = TEXT("Dialing...");
break;
case LINECALLSTATE_PROCEEDING:
IpszStatus = TEXT("'Dialing completed, call proceeding.");
break;
case LINECALLSTATE_RINGBACK:
IpszStatus = TEXT('Ring back™);
break;
case LINECALLSTATE_CONNECTED:
IpszStatus = TEXT('Connected™);
break;
case LINECALLSTATE_BUSY:
IpszStatus = TEXT("'Line busy, shutting down.");
bCloseLine = TRUE;
break;
case LINECALLSTATE_IDLE:
IpszStatus = TEXT("Line is idle™);
break;
case LINECALLSTATE_SPECIALINFO:
IpszStatus=TEXT("'Special Information, couldn®tdial number');
bCloseLine = TRUE;
break;
case LINECALLSTATE_DISCONNECTED:
{
LPTSTR lIpszDisconnected;
IpszDisconnected = TEXT(" ™);
switch (dwParam2)
{
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reason™);

call™);

chable™);

atible™);

lable™);

tone™);
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case

case

case

case

case

case

case

case

case

case

case

case

case

LINED ISCONNECTMODE_NORMAL :

IpszDisconnected =TEXT(*'Remote partydisconnected') ;
break;

LINEDISCONNECTMODE_UNKNOWN =
IpszDisconnected = TEXT("'Disconnected: Unknown

break;
LINEDISCONNECTMODE_REJECT :
IpszDisconnected = TEXT("'Remote Party rejected

break;

LINED ISCONNECTMODE_P I CKUP :

IpszDisconnected =

TEXT("'Disconnected: Local phone picked up™);
break;

LINEDISCONNECTMODE_FORWARDED :
IpszDisconnected = TEXT(*'Disconnected: Forwarded'™) ;
break;

LINEDISCONNECTMODE_BUSY :

IpszDisconnected = TEXT("'Disconnected: Busy');
break;

LINEDISCONNECTMODE_NOANSWER:
IpszDisconnected = TEXT("'Disconnected: No Answer'");
break;

LINED ISCONNECTMODE_BADADDRESS :
IpszDisconnected =TEXT(*'Disconnected: Badaddress');
break;

LINEDISCONNECTMODE_UNREACHABLE:
IpszDisconnected = TEXT("'Disconnected: Unrea-

break;

LINEDISCONNECTMODE_CONGESTION:
IpszDisconnected = TEXT(*'Disconnected: Congestion');
break;

LINEDISCONNECTMODE__INCOMPATIBLE:
IpszDisconnected = TEXT("'Disconnected: Incomp-

break;
LINEDISCONNECTMODE_UNAVAIL:
IpszDisconnected = TEXT("'Disconnected: Unavai-

break;
LINEDISCONNECTMODE_NOD IALTONE :
IpszDisconnected = TEXT(*'Disconnected: No dial
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break;
default:
IpszDisconnected = TEXT("'Disconnected: Unknown
reason™);
break;
3
bCloseLine = TRUE;
wecscpy(IpszStatus, IpszDisconnected);
break;
¥
¥

if (g_hwndDial)
SendDIgltemMessage(g_hwndDial, IDC_STATUSMESSAGE, WM_SETTEXT,
0, (LPARAM) IpszStatus);

it (bCloselLine)

{
CurrentLineClose ();
if (g_hwndDial)
SendMessage (g_hwndDial, WM_COMMAND, MAKEWPARAM(IDOK,0), 0);
3
break;

case LINE_LINEDEVSTATE:
switch (dwParaml)
{
case LINEDEVSTATE_RINGING:
IpszStatus = TEXT("'Ringing);
break;
case LINEDEVSTATE_OUTOFSERVICE:
IpszStatus = TEXT("The line selected is out of service.™);
if (g_hwndDial)
SendDIgltemMessage(g_hwndDial, IDC_STATUSMESSAGE,
WM_SETTEXT,0, (LPARAM) IpszStatus) ;
CurrentLineClose ;
if (g_hwndDial)
SendMessage (g_hwndDial , WM_COMMAND, MAKEWPARAM(IDOK,0), 0);
break;
case LINEDEVSTATE_DISCONNECTED:
IpszStatus = TEXT("'The line selected is disconnected.™);
if (g_hwndDial)
SendDIgltemMessage(g_hwndDial, IDC_STATUSMESSAGE,
WM_SETTEXT, 0, (LPARAM) IpszStatus);
CurrentLineClose ();
if (g_hwndDial)
SendMessage (g_hwndDial , W_COMMAND, MAKEWPARAM(IDOK,0), 0);
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break;
case LINEDEVSTATE_MAINTENANCE:
IpszStatus = TEXT("'The line selected is out for maintenance.™);
if (g_hwndDial)
SendDIgltemMessage(g_hwndDial, IDC_STATUSMESSAGE,
WM_SETTEXT, 0, (LPARAM) IpszStatus) ;
CurrentLineClose ();
if (g_hwndDial)
SendMessage (g_hwndDial , W_COMMAND, MAKEWPARAM(IDOK ,0), 0);
break;
case LINEDEVSTATE_TRANSLATECHANGE:
break;
case LINEDEVSTATE_REMOVED:
ErrorBox (
TEXT("The Line device has been removed; no action taken.'));

break;
case LINE_REPLY:
// lineMakeCall

if ((LONG)dwParaml == g_MakeCal IRequestID)

if (dwParam2 != ERR_NONE)
{
IpszStatus = TEXT("'Closing line™);
if (dwParam2 == LINEERR_CALLUNAVAIL)
IpszStatus = TEXT("The line is not available.™);

if (g_hwndDial)
SendDIgltemMessage(g_hwndDial, IDC_STATUSMESSAGE,
WM_SETTEXT, O, (LPARAM)IpszStatus);
CurrentLineClose ();

if (g_hwndDial)
SendMessage (g_hwndDial, WM_COMMAND,
MAKEWPARAM(IDOK,0), 0);
3
¥
break;
case LINE_CREATE:
// dwParaml
if (dwParaml >= g_dwNumDevs)
{
DWORD dwLinelD;
LINEINFO *IpLinelnfo;
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g_dwNumDevs = dwParaml + 1;

// LINEINFO

it (!(IpLinelnfo = (LPLINEINFO) LocalAlloc (
LPTR,
sizeof (LINEINFO) * g_dwNumDevs)))
break;

//

for (dwLinelD = 0; dwLinelD < dwParaml; ++dwLinelD)
IpLinelnfo[dwLinelD] = g_lpLinelnfo[dwLinelD];

// .
GetLinelnfo (dwParaml, &lpLinelnfo[dwParaml]);

LocalFree (g_IpLinelnfo);
g_lIpLinelnfo = IpLinelnfo;
3
break;
case LINE_CLOSE:
if (g_CurrentLinelnfo_hLine == (HLINE) hDevice)
{
IpszStatus = TEXT("'Closing line™);
if (g_hwndDial)
SendDIgltemMessage(g_hwndDial, IDC_STATUSMESSAGE,
WM_SETTEXT, O, (LPARAM)lIpszStatus);
CurrentLineClose ();

if (g_hwndDial)
SendMessage (g_hwndDial, WM_COMMAND, MAKEWPARAM(IDOK,0), 0);
3
break;
case LINE_ADDRESSSTATE:
case LINE_CALLINFO:
case LINE_DEVSPECIFIC:
case LINE_DEVSPECIFICFEATURE:
case LINE_GATHERDIGITS:
case LINE_GENERATE:
case LINE_MONITORDIGITS:
case LINE_MONITORMEDIA:
case LINE_MONITORTONE:
case LINE_REMOVE:
case LINE_REQUEST:
default:
break;

397



indows

wile  EXEECERS

}

F
CeDial

linelnitializeEx
lineGetMessage

11.3

SMS

http://www.etsi.org

SMS

11-3

398

Pocket PC SDK
LINEINITIALIZEEXOPTION_USEEVENT
Mobile Phone
140Byte 70
SMSC SMSC
SMSC
SMS
E-mail SMS
SMS
Mobile Phone SMS
SMS APlIs
i
TR < .
F5: I can't talk right now.
W TSRS v
Sending sms messages is as easy as
email
65160
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%8 TR mmEs O
11-3
sms.h sms.lib

Sample

SMSC

GSM 3.40

Internet
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API

11.3.1 SMS

SMS API SMS_ADDRESS

SMS_ADDRESS

typedef struct sms_address_tag{
SMS_ADDRESS_TYPE smsatAddressType;
TCHAR ptsAddress[SMS_MAX_ADDRESS_LENGTH];
} SMS_ADDRESS, *LPSMS_ADDRESS;

SmsatAddressType

11-5

SMSAT_UNKNOWN

SMSAT_SUBSCRIBER

SMSAT_INTERNATIONAL

SMSAT_ALPHANUMERIC

SMSAT_NATIONAL
SMSAT_NETWORKSPECIFIC

SMSAT_ABBREVIATED

ptsAddress 255

11.3.2 SMS Service Center(SMSC)

SMSC SMSC

SMSC
SMSC SmsGetSMSC

HRESULT SmsGetSMSC(SMS_ADDRESS* const psmsaSMSCAddress);

psmsaSMSCAddress SMSC SMS_ADDRESS
SMSC

//

HRESULT hr = S_OK;

SMS_ADDRESS smscAddress;

TCHAR tchSMSC[1024] = TEXT('\0");
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memset(&smscAddress, 0, sizeof(SMS_ADDRESS));
hr = SmsGetSMSC(&smscAddress);

iF(FAILED(hr)) {
OutputDebugString(TEXT(*"Could not get service center
address.™));
return FALSE;
3

wsprintf(tchSMSC, TEXT('Current SMSC: s'),
smscAddress.ptsAddress);

MessageBox(NULL, tchSMSC, TEXT(*SMSC™),
MB_OK|MB_1CONINFORMATION) ;

SMSC SMSC
SMS_ADDRESS

HRESULT SmsSetSMSC(const SMS_ADDRESS* const
psmsaSMSCAddress) ;

// SMSC
SMS_ADDRESS smscNewAddress;

memset(&smscNewAddress, 0, sizeof(SMS_ADDRESS));
smscNewAddress.smsatAddressType = SMSAT_INTERNATIONAL;
wsprintf(smscNewAddress.ptsAddress, TEXT(*'18005555555")) ;

hr = SmsSetSMSC(&smscNewAddress) ;
iF(FAILED(hr)) {
OutputDebugString(TEXT(*"Could not set service center

address."));
return FALSE;

11.3.3 SMS

SMS

Tmail
SmsOpen
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HRESULT SmsOpen(const LPCTSTR ptsMessageProtocol,
const DWORD dwMessageModes,
SMS_HANDLE* const psmshHandle, HANDLE* const
phMessageAvailableEvent) ;

ptsMessageProtocol SMS
SMS 11-6
11-6
SMS /
TEXT_PROVIDER_SPECIFIC_DATA
SMS_MSGTYPE_TEXT - - -
NOTIFICATION_PROVIDER_SPECIF-
SMS_MSGTYPE_NOTIFICATION OTIFICATION_PRO SPEC
IC_DATA
SMS_MSGTYPE_WDP WDP . WDP_PROVIDER_SPECIFIC_DATA
SMS_MSGTYPE WCMP WCMP . WCMP_PROVIDER_SPECIFIC_DATA
STATUS_PROVIDER_SPECIFIC
MS_MSGTYPE_STAT - - -
SMS_MSG _STATUS DATA
BROADCAST_PROVIDER_SPECI-
SMS_MSGTYPE_BROADCAST - -
FIC_DATA
RawSMS . RAW_PROVIDER_SPECIFIC_DATA
SMS_MSGTYPE_RAW - - -
DwMessageModes
SMS_MODE_RECEIVE SMS_MODE_SEND
SmsOpen
pshmshHandle SMS_HANDLE
phMessageAvailableEvent Windows
WaitForsingleObject
SetEvent  ResetEvent
CloseHandle
pshmshHandle SmsClose
SmsOpen() SMS

SMS_HANDLE hSms = NULL;
HANDLE hSmsEvent = NULL;
HRESULT hr = S_OK;
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hr = SmsOpen(SMS_MSGTYPE_TEXT,
SMS_MODE_RECEIVE|SMS_MODE_SEND, &hSms, &hSmsEvent);
if(FAILED(hr)) {
OutputDebugString(TEXT(""Could not open a handle to the
SMS text message service.'));
return FALSE;

11.3.4 SMS Message

SMS

SMS
160Byte SMS TEXT_PROVIDER_SPECIFIC_DATA

typedef struct text_provider_specific_data_tag {
DWORD dwMessageOptions;
PROVIDER_SPECIFIC_MESSAGE_CLASS psMessageClass;
PROVIDER_SPECIFIC_REPLACE_OPTION psReplaceOption;
} TEXT_PROVIDER_SPECIFIC_DATA;

dwMessageOptions
psMessageClass SMSC

11.3.5

HRESULT SmsSendMessage(const SMS_HANDLE smshHandle,
const SMS_ADDRESS* psmsaSMSCAddress,
const SMS_ADDRESS* psmsaDestinationAddress,
const SYSTEMTIME* pstValidityPeriod,
const BYTE* pbData, const DWORD dwDataSize,
const BYTE* pbProviderSpecificData,
const DWORD dwProviderSpecificDataSize,
const SMS_DATA_ENCODING smsdeDataEncoding,
const DWORD dwOptions, SMS_MESSAGE_ID* psmsmidMessagelD);

smshHandle ~ SmsOpen
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psmsaSMSAddress SMS SMSC
NULL
psmsaDestionAddress
PstValidityPeriod SMSC
NULL
pbData  dwDataSize SMS
pbData NULL dwDataSize
0
PbProviderSpecificData dwProviderSpecificDataSize
SMS SMS_MSGTYPE_TEXT
TEXT_PROVIDER_SPECIFIC_DATA pbProviderSpecificData
dwProviderSpecificDataSize

smsDataEncoding
psmsmidMessagelD 1D

// SMCC
SMS_ADDRESS smsDestination;
SMS_MESSAGE_ID smsMsgld = 0;

//

memset(&smsDestination, 0, sizeof(SMS_ADDRESS));

smsDestination.smsatAddressType = SMSAT_INTERNATIONAL;

_tcsncpy(smsDestination.ptsAddress,
TEXT(*'15555555555""), SMS_MAX_ADDRESS_LENGTH) ;

DWORD dwMessagelLength 0;

TCHAR tchMessage[140] = TEXT("\0™);

wsprintf(tchMessage, TEXT("'This is a test text
message\r\n‘));

dwMessageLength = Istrlen(tchMessage)*sizeof(TCHAR);

//

TEXT_PROVIDER_SPECIFIC_DATA txtProviderData;

DWORD dwProviderLength = 0;

memset(&txtProviderData, 0, sizeof(TEXT_PROVIDER_SPECIFIC_DATA));
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txtProviderData.dwMessageOptions = PS_MESSAGE_OPTION_NONE;
txtProviderData.psMessageClass = PS_MESSAGE_CLASSO;
txtProviderData.psReplaceOption = PSRO_NONE;
dwProviderLength = sizeof(TEXT_PROVIDER_SPECIFIC_DATA);

//

hr = SmsSendMessage(hSms, NULL, &smsDestination, NULL,
(BYTE *)tchMessage, dwMessagelLength, (LPBYTE)&txtProviderData,
dwProviderLength, SMSDE_OPTIMAL, SMS_OPTION_DELIVERY_NONE,
&smsMsgld);

if(FAILED(hr))
OutputDebugString(TEXT(*"Could not send SMS Text
Message."));
else
OutputDebugString(TEXT(''"Message Sent.'));

SmsGetMessageStatus

HRESULT SmsGetMessageStatus(const SMS_HANDLE smshHandle,
SMS_MESSAGE_ 1D smsmidMessagelD,
SMS_STATUS_INFORMATION* const psmssiStatusinformation,
const DWORD dwTimeout);

smshHandle msmidMessagelD
SmsSendMessage ID psmssiStatusinformation SMS_STATUS_IN-
FORMATION
dwTimeout

txtProviderData.dwMessageOptions = PS_MESSAGE_OPTION_STATUSREPORT;
txtProviderData.psMessageClass = PS_MESSAGE_CLASSO;
txtProviderData.psReplaceOption = PSRO_NONE;

dwProviderLength = sizeof(TEXT_PROVIDER_SPECIFIC_DATA);

//

hr = SmsSendMessage(hSms, NULL, &smsDestination, NULL,
(BYTE *)tchMessage, dwMessagelLength, (LPBYTE)&txtProviderData,
dwProviderLength, SMSDE_OPTIMAL, SMS_OPTION_DELIVERY_NONE,
&smsMsgld);

if(FAILED(hr))
OutputDebugString(TEXT(*"Could not send SMS Text
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Message.""));
else
OutputDebugString(TEXT("'"Message Sent.'"));

// C 2 )
SMS_STATUS_ INFORMATION smsStatus;
memset(&smsStatus, 0, sizeof(SMS_STATUS_INFORMATION));

hr = SmsGetMessageStatus(hSms, smsMsgld, &smsStatus, 2000);

if(FAILED(hr))
OutputDebugString(TEXT(*"Could not get SMS message
status™));
else {
if(smsStatus.dwMessageStatus0 ==
MESSAGE_STATUS_O_RECE IVEDBYSME)
OutputDebugString(TEXT(''"Message has been received™));

» “< 11 \HelloSMS>~

11.3.6

HRESULT SmsGetMessageSize(const SMS_HANDLE smshHandle,
DWORD* const pdwDataSize);

pdwDataSize DWORD
SmsReadMessage

HRESULT SmsReadMessage(const SMS_HANDLE smshHandle,
SMS_ADDRESS* const psmsaSMSCAddress,
SMS_ADDRESS* const psmsaSourceAddress,
SYSTEMTIME* const pstReceiveTime,
BYTE* const pbBuffer, DWORD dwBufferSize,
BYTE* const pbProviderSpecificBuffer,
DWORD dwProviderSpecificDataBuffer, DWORD* pdwBytesRead);

smshHandle
psmsaSMSCAddress  psmsaSourceAddress SMSC
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NULL
pstReceiveTime
NULL
pbBuffer  dwBufferSize pbBuffer
SmsGetMessageSize DwBufferSize

pbProviderSpecificBuffer ~ dwProviderSpecificDataBuffer
WDP SMS SMS_MSGTYPE_WDP
pbProviderSpecificBuffer WDP_PROVIDER_SPECIFIC_DATA
pdwBytesRead DWORD

//
DWORD dwReturn = O;
dwReturn = WaitForSingleObject(hSmsEvent, INFINITE);

//
if(dwReturn == WAIT_ABANDONED || dwReturn == WAIT_TIMEOUT) {
OutputDebugString(TEXT(*'No longer waiting for a

message'));
SmsClose(hSms) ;
return FALSE;

ks

//

DWORD dwMessageSize = 0;
hr = SmsGetMessageSize(hSms, &dwMessageSize);
if(FAILED(hr)) {
OutputDebugString(TEXT(*"Could not get message size™));
SmsClose(hSms) ;
return FALSE;
3

//

SMS_ADDRESS smscAddress;

SMS_ADDRESS inAddress;

SYSTEMTIME rcvTime;
TEXT_PROVIDER_SPECIFIC_DATA txtProviderData;
DWORD dwProviderLength = 0;

dwProviderLength = sizeof(TEXT_PROVIDER_SPECIFIC_DATA);
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memset(&txtProviderData, O, dwProviderLength);

memset(&smscAddress, 0, sizeof(SMS_ADDRESS));
memset(&inAddress, 0, sizeof(SMS_ADDRESS));
memset(&rcvTime, O, sizeof(SYSTEMTIME));

//
TCHAR *tchMsgBuffer = NULL;
tchMsgBuffer = (TCHAR *)LocalAlloc(LPTR,
dwMessageSize*sizeof(TCHAR));
1f(1tchMsgBuffer) {
OutputDebugString(TEXT(*"Could not allocate a buffer for
the message'));
SmsClose(hSms);
return FALSE;
3

//
DWORD dwBytesRead = 0;
hr = SmsReadMessage(hSms, &smscAddress, &inAddress,
&rcvTime, (LPBYTE)tchMsgBuffer, dwMessageSize,
(LPBYTE)&txtProviderData, dwProviderLength, &dwBytesRead);
if(FAILED(hr)) {
OutputDebugString(TEXT(*'There was an error reading the
message'));
LocalFree(tchMsgBuffer);
SmsClose(hSms) ;
return FALSE;
3

//
TCHAR tchDisplayMsg[1024] = TEXT(''\0");

wsprintf(tchDisplayMsg, TEXT("'New
Message!\r\nFrom: s\r\n\r\n s'), inAddress.ptsAddress,
tchMsgBuffer);

MessageBox(NULL, tchDisplayMsg, TEXT('New SMS Message™),
MB_OK|MB_1CONEXCLAMATION) ;

LocalFree(tchMsgBuffer);

11.3.7
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HRESULT SmsClose(const SMS_HANDLE smshHandle);

SmsClose SmsOpen

//
if(hSms) {

SmsClose(hSms) ;

hSms = NULL;
¥
11.3.8 SMS
SMS SmsSetMessageNotification

HRESULT SmsSetMessageNotification(
const SMSREGISTRATIONDATA* psmsrd);

psmsrd SMSREGISTRATIONDATA

typedef struct smsregistrationdata_tag {

DWORD cbSize;

TCHAR tszAppName[SMS_MAX_APPNAME_LENGTH] ;

TCHAR tszParams[SMS_MAX_PARAMS_LENGTH];

TCHAR tszProtocolName[SMS_MAX_PROTOCOLNAME_LENGTH] ;
} SMSREGISTRATIONDATA, *LPSMSREGISTRATIONDATA;

tszAppName
tszParams

tszProtocolName

HRESULT SmsClearMessageNotification(
const LPCTSTR tszProtocolName);

11.3.9 SMS
SMS
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HRESULT SmsGetPhoneNumber (SMS_ADDRESS* const psmsaAddress);
SMS_ADDRESS

//
SMS_ADDRESS mySmsAddress;

memset(&mySmsAddress, 0, sizeof(SMS_ADDRESS));
hr = SmsGetPhoneNumber(&mySmsAddress);

ifF(FAILED(hr)) {
OutputDebugString(TEXT(""Could not open a handle to the
SMS text message service.'));
return FALSE;
}

MessageBox(NULL, mySmsAddress.ptsAddress, TEXT(''Device Phone
Number'™), MB_ICONINFORMATION|MB_OK);
SmsGetTime SMSC

HRESULT SmsGetTime(SYSTEMTIME* const ptsCurrentTime,
DWORD* const pdwErrorMargin);

// SMS
SYSTEMTIME estTime;
DWORD dwErrorMargin = 0;

memset(&estTime, O, sizeof(SYSTEMTIME));

hr = SmsGetTime(&estTime, &dJwErrorMargin);
iT(FAILED(hr)) {
OutputDebugString(TEXT(*"Could not get estimated time
from SMSC."™));
return FALSE;
3

// uTC
FILETIME estFileTime;
FILETIME localFileTime;

SystemTimeToFileTime(&estTime, &estFileTime);
FileTimeToLocalFileTime(&estFileTime, &localFileTime);
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SYSTEMTIME estLocalSysTime;
memset(&estLocalSysTime, 0, sizeof(SYSTEMTIME));

FileTimeToSystemTime(&localFileTime, &estLocalSysTime);

11.4 SIM

GSM  Global System for Mobile
Subscriber ldentity Module SIM
SIM
SIM 16KB~64KB

SIM SIM
SIM SIM 4Byte
SIM

11-7 SIM
11-7 SIM

11-7 SIM
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Windows Mobile

SIM
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obile
MF( )
0x3F00
| 1cc
O0x2FE2
DF( )
Telcom
| 0x7F10 | | | | | |
AND FDN SMS CCP MSISDN| | SMSP
O0x6F3A | [0x6F3B| |0x6F3C| |[0X6F3D| | 0x6F40 Ox6F42
SMSS LND SDN EXT1 EXT2 EXT3
OX6F43 | | Ox6F44 | | Ox6F49 | [Ox6F4A| | OX6F4B| | OX6FAC
DF( )
— GSM
0x7F20

LP IMSI KC PLMN | |HPLMN(|ACMMAX
Ox6F05| | Ox6F07 | [Ox6F20| [Ox6F30| [Ox6F31 || Ox6F37

SST ACM GID1 GID2 PUCT CBMI
Ox6F38 | | OX6F39 | |[Ox6F3E| | OX6F3F | | Ox6F41 | | Ox6F45

SPN CBMID| | BCCH ACC FPLMN LOCI
OXGF46 | | OX6F48 | | OX6F74 | | Ox6F78 | | OX6F7B| | OX6F7E

AD PHASE| | VGCS | [VGCSS VBS VBSS
OX6FAD| |OX6FAE| |Ox6FB1| | Ox6FB2| | Ox6FB3| | Ox6FB4

eMLPP | [ AeMM ECC CBMIR
Ox6FB5| |Ox6FB6| |Ox6FB7| | OX6F50

11-4 SIM
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11-8 GSM SIM GSM 11.11
11-8 GSM
ID
ICC-ID O0x2FE2 ICC
GSM 0X7F20 N/A N/A GSM
LP 0x6F05
IMSI 0x6F07
KC 0x6F20
PLMN 0x6F30 PLMN
HPLMN 0x6F31 HPLMN
ACMMAX | Ox6F37
SST 0x6F38 SIM
ACM 0x6F39
GID1 0x6F3E 1
GID2 0x6F3F 2
SPN 0x6F46
PUCT 0x6F41
CBMI 0x6F45
CBMID 0x6F48
CBMIR 0x6F50
BCCH 0x6F74
ACC Ox6F78
FPLMN OXx6F7B PLMN
LOCI OX6F7E
AD 0x6FAD
PHASE OX6FAE
VGCS 0x6FB1
VGCSS 0x6FB2
VBS 0x6FB3
VBSS 0x6FB4
eMLPP 0x6FB5
AAeM 0x6FB6 eMLPP
ECC O0x6FB7
Telcom 0x7F10 N/A N/A Telcom
ADN 0x6F3A Telcom
FDN 0x6F3B Telcom
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SMS 0x6F3C Telcom
CCP 0x6F3D Telcom
MSISDN 0x6F40 Telcom ISDN
SMSP 0x6F42 Telcom
SMSS 0x6F43 Telcom
LND 0x6F44 Telcom
SDN 0x6F49 Telcom
EXT1 O0x6F4A Telcom
EXT2 0x6F4B Telcom
EXT3 0x6F4C Telcom

Pocket PC Phone Edition ~ Smartphone SIM Manager API
API SIM

SIM Manager simmgr.h API

SIM CMDA SIM CDMA
SIM Mananger
SIM Manager 3 SIM

Simlnitialize SimDeinitialize
Simlnitialize

API

SIMCALLBACK
SIMCALLBACK
SimDeinitialize

API

SimGetPhonebookStatus

SimWritePhonebookEntry

SimReadPhonebookEntry

SimDeletePhonebookEntry

11-10

11-10

API

API

SimGetSmsStorageStatus

SimWriteMessage

SimReadMessage

SimDeleteMessage
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SIM 11-11 API
11-11 SIM
SimGetRecordInfo SimWriteRecord
SimReadRecord

SIM SIM SIM
PIN 11-12 API SIM
11-12 SIM API
SimGetLockingStatus SimGetPhoneLockedState
SimSetLockingStatus SimUnlockPhone
SimChangeLockingPassword
SimGetDevCaps SIM

SIM Manager API

void ReadSimPhoneBook ()

{
CListCtrl &lIstCtrl = GetListCtrl();
IstCtril.DeleteAllltems();
HSIM g_hSim = NULL;
SIMCAPS g_simcaps;
const DWORD g_dwLocation = SIM_PBSTORAGE_SIM;
DWORD dwRecNum=0;
DWORD dwCurRec = 0;
//
if (FAILED(SimInitialize(SIM_INIT_NONE, NULL, 0, &g_hSim)))
return;
// SIM
if (FAILED(SimGetDevCaps(g_hSim, SIM_CAPSTYPE_PBINDEXRANGE, &g simcaps)))
return;
//
dwRecNum = g_simcaps.dwMaxPBIndex - g_simcaps.dwMinPBlIndex+1;
//
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dwCurRec = g_simcaps.dwMinPBIndex;
SIMPHONEBOOKENTRY simPhoneEntry;

//
while( dwCurRec <= dwRecNum )
{
memset(&simPhoneEntry,0,sizeof(SIMPHONEBOOKENTRY)) ;
//
i T(SUCCEEDED(SimReadPhonebookEntry(g_hSim, g_dwLocation, dwCurRec,
&simPhoneEntry)))

{
intiltem=IstCtrl.Insertlitem(IstCtrl.GetltemCount(),simPhone-

Entry. IpszText);
IstCtril.SetltemText(iltem,1,simPhoneEntry. IpszAddress);

CString tmp;
tmp.Format(_T(" 1d™),dwCurRec);
IstCtril.SetltemText(iltem,2,tmp);
¥
dwCurRec++;

}

SimDeinitialize(g_hSim);
g_hSim = NULL;

3 SIM << 11 \SimPhoneBook”~
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12.1 EVC

EVC
EVC

Project Settings 12-1
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Project Settings

Category 8

2  General

@ Code Generation

C

Customize

©

Optimizations

12-1

C/C++

12-1

12.2

12.2.1
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2

3

4

4

12.2.2

12.2.3

12.2.4

. 0
J

-~

J

EVC
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12.3

Debugger Active Project
Debug Pocket PC 2003
CPU X86
CPU 12-4
= ﬂ-mu:rumjwmuwmm-u ;puuri:‘_nnm.m :J - T
12-4
12.3.1 Debugger
Build Start Debug 4
12-5
dgo FS
step e F11
VAN  CiHFID
12-5
EVC Build Debug Debug
QuickWatch 12-2  Start Debug
12-2 Start Debug
Start Debug
Go Debugger F5
Go
Step Into Debugger F11
Step Into
Run to Cursor Debugger CTRL+F10
Attach to Emulation Process Debugger
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T Wi EENEEERS

Debugger

E

Eide SEMIESC R 1

o |B 9B ORE@

12-6

O Restart=Z

12-6

Restart Ctrl+Shift+F5 Embedded Visual C++

O  Stop Debugging[Z]

Shift+F5 Debugger Build
2 Break Execution[Zh]
Break Execution
O Show Next Statementg]
Alt+NUM*
Show Next Statement  Disassembly

O Step Into[gy]
Step Into F11

J  Step Over
Step Over F10

O Step Outi{F]

Step Out Shift+F11

2 Run to Cursorf'¥]
Run to Cursor Ctrl+F10 Go
Run to Cursor

O QuickWatch[#]
QuickWatch SHIFT+F9 QuickWatch

O WatchlE]

Watch Watch

2 Variables

Variables Variables
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O Registers[=|

12
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Registers Debugger  Registers CPU
O MemoryE|
Memory Memory

O Call Stac |

Call Stack

O Disassembly[&]

Disassembly

12.3.2 Debugger

EVC Debugger View

12-7 Debugger
ELta LT
gy —pe— = Ee Y LML
R AR
"-vr#l-lllIG
12-7
12-3 Debugger
12-3 Debugger
Debugger
Watch Watch
Variables Variables Auto
Locals this
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Debugger

Registers

CPU

Memory

Call Stack

Disassembly

12.3.3 Debugger

12-4
Debugger
12-4 Debugger

F5 Locals ALT+4
ESC ALT+7
F11 Debug Output ALT+2
F10 / F9
SHIFT+F11 CTRL+SHIFT+F9
CTRL+F10 CTRL+B

Trace ALT+8 Debugger ALT+F4

Watch ALT+3

12.4.1 ASSERT
ASSERT()
FALSE(0) 0
n 0 0
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ASSERT( n != 0);

k = 10/ n;
ASSERT Debug Release assert()
ANSIC ASSERT Release
12.4.2 TRACE
TRACE C printf
TRACE
printf printf TRACE
int x = 1;
int y = 16;
float z = 32.0;

TRACE( _T("This is a TRACE statement\n" ));
TRACEC T( "x = dandy = d\n"), X, y );
TRACE(C T("x = dandy = xand z= f\n"), X, Yy, z);

12.4.3 VERIFY

ASSERT

VERIFY ASSERT

void foo(char* p,int size)

{
char* q; //
VERIFY(q = p); //
ASSERT((size >= 100); // 100
// foo
b
ASSERT VERIFY VERIFY
ASSERT
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MFC VERIFY ASSERT

ASSERT

12.5
——STLogFile
Pocket PC
today ActiveSync
Pocket PC

1

STLogFile.h Stdafx.h
2

1 STLOG_WRITE
TRACE

STLOG_WRITE(_T(*"the linetobe logged, string: s, number: d'),szString, nNumber);

STLOG  STLOG_WRITE STLOG_USE_FOR_TRACE
TRACE
2 STLOG_MARKER
STLOG_MARKER

STLOG(_T(*"Statistics calculations™));

>>> <<

int MyClass: :MyFunction() {
STLOG_MARKER(_T(*'"MyClass: :MyFunction'));
if (moon_phase == moon_full)
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return 1;

if (moon_phase == moon_new)
return 2;

return 3;

3 STLOG_WRITE_DATA
char Buffer[435];

FillTheBuffer(Buffer, 435);
STLOG_WRITE_DATA(Buffer, 435);

STLOG_LASTERROR

HANDLE hFile = CreateFile(....);
if (INVALID_HANDLE == hFile)

{
STLOG_WRITE(''Cannot open file™);
STLOG_LASTERROR;

}

4

1 STLOG_PROFILE_FUNCTION

STLOG_PROFILE_FUNCTION(Calculate());

Calculate()
2 STLOG_PROFILE_BLOCK

{
STLOG_PROFILE_BLOCK;
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3 STLOG_PROFILE_CHECKPOINT
STLogFile

STLOG_PROFILE_BLOCK;
Phase0(Q);
STLOG_PROFILE_CHECKPOINT
Phasel();
STLOG_PROFILE_CHECKPOINT
Phase2();

4 STLOG_DEBUG
5 STLOG_CREATE_NEW

>XX_log.txt XX

6 STLOG_CREATE_FILE_IN_THE_SAME_DIRECTORY

Windows
7 STLOG_PRINT_COMPILE_INFO
STLOG_WRITE

8 STLOG_USE_FOR_TRACE

TRACE
3 LOG “
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.NET Compact Framework GUI

13.1

13.1.1

.NET Compact Framework

.NET Compact Framework

d System.Windows.Forms.Form

Windows

13
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Windows Mobile
Windows Windows Mobile

.NET Compact Framework

Pocket PC
MinimizeBox TRUE
X
Windows Mobile

13.1.2 Form

.NET Framework System.Windows.Forms
From From

using System;

using System.Drawing;

using System.Collections;
using System.ComponentModel ;
using System.Windows.Forms;

namespace MainPlusOthers

{
/// <summary>
/// Summary description for FormDemo.
/// </summary>
public class FormDemo : System.Windows.Forms.Form
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13.1.3

Form
PMEs  Form PMEs Object MarshalByRefObject
Component Control ScrollableControl ~ ContainerControl
131 133 Form

13.1 Form

PocketPC

Parent null

Controls

TopLevelControl

Capture

Enabled

Focused

Visible

WindowsStatel™

BackColor

ControlBox! false X ok

FormBorderStylel™

Icont

MaximizeBox! ControlBox
true

MinimizeBox!"] ControlBox true X
true

false ok
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PocketPC

Text

Menul]

ContextMenu

DialogResult!™

ShowDialog

Bottom

Bounds
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PocketPC

ClientRectangle

ClientSize.Height

0 0 ClientSize.Width

ClientSize

Height

Left

Location

Right

Size

Top

Width

DataBindings

1

13.2

ShowDialog[*]

CreateGraphics

Invalidate

Refresh

Update

PointToClient

PointToScreen

RectangleToClient

RectangleToScreen

Equals

GetType

System.Windows.Forms.Form

ToString

Invoke

Close[*]

Dispose

Focus

Hide

Show

BringToFront

SendToBack

1
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13.3

Activated(

Deactivatel’

Load(?

Closing"™

Closed!™

Disposed Dispose

GotFocus

LostFocus

KeyDown

KeyPress

KeyUp

MouseDown

MouseMove

Click

MouseUp

EnabledChanged Enabled

TextChanged Text

Paint

ParentChanged

Resize

Validating

Validated

Pocket PC

Design View
MinimizeBox
ControlBox

.NET Compact Framework 1.0 Icon
System.Drawing.lcon
.NET Compact Framework
16>=<16 32>32
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Visible True False
SendToBack z Close

Focus Hide Show
Forml.Hide(Q);

if(Forml.Visible == true)
// Hide Visible

Handler

BringToFront
Dispose

this_MouseMove = new System.Windows.Forms._MouseEventHandler(this. Form_MouseM-

ove);

private void

Form_MouseMove(object sender, System.Windows.Forms.MouseEventArgs e)

{ 1}
this
Visual Studio .NET IDE
InitializeComponent

Closing

CancelEventArgs
Closing

private void FormMain_Closing

(object sender, System.ComponentModel.CancelEventArgs e)

IDE

Validating



e.Cancel true

e.Cancel true

13.2

13.2.1

Visual Studio .NET

IDE
public FormMain()
{
//
// Required for Windows Form Designer support
//
InitializeComponent();
//
// TODO: Add any constructor code
// after InitializeComponent call.
//
}

/// <summary>

/// Clean up any resources being used.

/// </summary>

protected override void Dispose( bool disposing )

{

base.Dispose( disposing );

}
static void Main(Q)
{
Application.Run(new FormMain(Q));
}

13
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Vopie EENEER:

InitializeComponent InitializeComponent
InitializeComponent

InitializeComponent
InitializeComponent

Visual Studio .NET 2003
IntelliSense

13.2.2

Show ShowDialog ShowDialog
Show

Application.Run(new FormMain());

13-1
Main
Application.Run
Run FormMain FormMain show
Application.Run
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13.2.3

13.2.4

Close

13-3

Open

Load Close

13-2
13-3

ot thid. Taztl
“Foaml®

priveks woid buiteal Clickfsbjact terdsr, Systes Eveathrgs &)
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13-2
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F thaT Text
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.NET Compact Framework Pocket PC

“X,,

“OK’,

“X’,
false

<cOK>>
MinimizeBox

““0OK~~ ShowDialog
cey>> <<OK?”

“OK,,

true
“OK’,

Open

“X,,

“X,’
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private void button2_Click(object sender, System.EventArgs e)

{

13-4

MinimizeBox

13.2.5

13.2.5

13-5

436
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OrphanedForm form2 = new OrphanedForm();
form2.Show();

OrphanedForm
Remote SPY
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Pressure

private void cmdPress_Click(object sender, System.EventArgs e)
{
FormPressure frmPress = new FormPressure();
frmPress.Show();

b
FormPressure
MinimizeBox true
FormPressure 13-6
FormPressure
ST D
100 240
29_92 Pyt lLE e &
0.3
23,97 -
(23,93
=390
L, 94 |
ot
g
20,95
(23,96 +—
5.9 Bt
13-6
1 FormPressure MinimizeBox
false 2
Global 3
Global Global

using System;
namespace MainPlusOthers

{

public class Global

{
//

static internal FormTemperature frmTemperature;
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static internal FormPrecipitation frmPrecipitation;
static internal FormPressure frmPressure;

public Global()

{
//
// TODO: Add constructor logic here
//

}

private void cmdPrecip_Click(object sender,
System.EventArgs e)

{
it ( Global .frmPrecipitation == null ) {
//
Global . frmPrecipitation = new FormPrecipitation();
}
Global . frmPrecipitation.Show();
}

ArrayL.ist

static internal ArrayList arrForms = new ArrayList();
Global .arrForms.Add(this);
Global .RemoveForm(this);

using System;
using System.Collections;
using System.Windows.Forms;

namespace FormsCollection

{

/// <summary>
/// Summary description for Global.
/// </summary>
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public class Global

{
public Global()

{
1/

}
1/

static internal ArrayList arrForms = new ArrayList();

static internal Form OpenForm(Type typeForm)

{
//
foreach( Form frmLoop in arrForms )
{
iT( frmLoop.GetType() == typeForm )
{
return frmLoop;
}
}
//

Form frmWork = null;
iT( typeForm ==
Type.GetType("'FormsCollection.FormTemperature™) )

{
frmWork = new FormTemperature();

}

if( typeForm ==
Type.GetType(*'FormsCollection.FormPressure™) )

{
frmWork = new FormPressure();
}
if( typeForm ==
Type.GetType("'FormsCollection.FormPrecipitation'™) )
{
frmWork = new FormPrecipitation();
}
it frmWork = null )
{

arrForms.Add(frmWork) ;

return frmWork;
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static internal void RemoveForm( Form frmRemovee )

{

arrForms.Remove( frmRemovee );

}

}
OpenForm Type.GetType

Form frmX =
Global .OpenForm(Type.GetType
(""FormsCol lection.FormTemperature™));

Temperature

Global .OpenForm(Type.GetType
('FormsCol lection.FormTemperature')) .Show();

Global .RemoveForm(this);

» MainPlusOthers
<< 13 \MainPlusOthers”~

13.3

13.3.1
System.Windo-
ws.Forms.Form System.Windows.Forms.Form
13.2.5 3 FormTemperature FormPressure
FormPrecipitation 3 MinimizeBox Label
ListBox
.NET Framework .NET Compact Framework
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public class FormPrecipitation : WeatherGage.FormGage

FormGage FormPrecipitation
FormGage
13.3.2
FormPrecipitation FormGage
Design View
.NET .NET Compact Framework
FormPrecipitation FormGage .NET Compact Framework
Design View 13-7

FormPrecip. .. ion cs [¥&it] | FormPressure ez 4 b X

nECreT e . HEHER  ARBENE
IR . EIRERIOTAT

Tt PR AT R . Bl AEY
Lf;?uﬁ%‘&i‘l’%%. wita e EHITHPALT

FormPrecipitation -—— FHEINEZE
Heowy eatherGage. FormGage™ . nEERFER
WE/—&SD , IEREEEES| AiE.

13-7 Design View

ListBox ListBox

System.Windows.Forms.Form
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#define FORM_DESIGN

#if (FORM_DESIGN)

public class FormPrecipitation : System.Windows.Forms.Form
#else

public class FormPrecipitation : WeatherGage.FormGage
#endif

Design View
FormGage FormGage
FormTemperature FormPressure and FormPrecipitation
FormGage MinimizeBox false 13-8
Farntage. cn (Wil | t1ow | MATEREEEE - Yelartag
@ I p| @A _ P | IR
[ reraToaparatars =10 x| ;_:;:"rt"l::u.u.—”' T THl)
5 Ih rﬁ ’ -ﬂd ::?‘m'.v:ur- e
_E MarnGage n
iz
|hum.p Syutam Tindews Foams. Furs
5 P[] & (] #
L ":I.;-...--! . Trna
EeR =i
kel Falis
o T SaagTolrad Trus
0 %A
13-8 FormGage
¥ “< 13 \FormGage”~”
WeatherStation
FormGage
#define FORM_DESIGN
#if (FORM_DESIGN)
public class FormTemperature : System._Windows.Forms.Form
#else
public class FormTemperature : WeatherGage.FormGage
#endif
FormTemperature
Design View 13-9
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13-9

, FormGage , FormGage

FormTemperature

#define FORM_DESIGN

using System;

using System.Drawing;

using System.Collections;
using System.ComponentModel ;
using System.Windows.Forms;

namespace FormsCollection
{
// #it (FORM_DESIGN)
public class FormTemperature : System.Windows.Forms.Form
#else
public class FormTemperature : WeatherGage.FormGage
#endif
{
private System.Windows.Forms.Button buttonl;
public FormTemperature()
{
//
InitializeComponent();

}

protected override void Dispose( bool disposing )
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{
base.Dispose( disposing );
}
private void LoadTemperatures()
{
//
int[] intTemperatures =
{ 92, 92, 93, 93, 93, 93,
94, 94, 94, 95, 96, 96,
96, 96, 97, 97, 96, 96,
95, 95, 94, 94, 93, 93 };
IbICurrent.Text = intTemperatures[0].-ToString(Q);
foreach (int intTemp in intTemperatures)
IboxPast. ltems.Add(intTemp.ToString()):;
}

private void FormTemperature_Load(object sender,
System.EventArgs e)

{
//
LoadTemperatures();
}
private void FormTemperature_Closed(object sender,
System.EventArgs e)

{
Global .RemoveForm(this);
}
}
}
13-10 FormTemperature
92
He
13-10
y 13
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14.1

J

J

J

Windows mobile

SIP

Pocket PC

Pocket PC

Pocket PC

SIP

Pocket PC

Windows Mobile

SIP

PC
SmartPhone

Smartphone

240><320

14

Pocket PC

90



* ] Pocket PC
* | Pocket PC
SmartPhone
2 SmartPhone
240><320
<
J

2  SmartPhone

-] SmartPhone

14.1.1

GUI

Win32 API
Compact Framework
Run

//7/ -
static void Main()

{

VGA

90

Application.Run(new Form1Q));

}

.NET Compact Framework

176>=<220 QVGA

Media

.NET
Run
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J Enable true

J Visible true

14.1.2

.NET Compact Framework
Win32 API SetForegroundWindow P/Invoke Win32

[DIlImport(**coredll._dll*, CharSet=CharSet.Unicode)]
public static extern int SetForegroundWindow (IntPtr hWnd);

NET
.NET Compact Framework

using System.Runtime. InteropServices;

// . - .

// P/1nvoke Win32
[DINlImport(**coredil._dll'™)]

public static extern IntPtr GetFocus();

[DIlImport(**coredll.dll*, CharSet=CharSet.Unicode)]
public static extern int SetForegroundWindow(IntPtr hWnd);

private void timerl_Tick(object sender, System.EventArgs e)

{
this.TopLevelControl .Focus(Q);

IntPtr hwnd = GetFocus();
SetForegroundWindow(hwnd) ;
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14.1.3

14.1.4

14.1.5

KeyUp

Enab

led

Visible

14

true

Enabled

true

.NET Compact Framework

Focus

KeyDown

KeyPress

KeyPress

KeyUp

true

Focused

KeyDown

447



indows

obile

14.1.6

F Y MBI R

2  MouseDown

< MouseMove

2 Click

9 MouseUp

14.1.7

““A”” KeyDown KeyPress KeyUp

TextBox

14.1.8

14-1 Control

14-1

Button Yes (Sp2)Ll 1] Yes Yes
CheckBox Yes (Sp2)Ll 1] Yes Yes
ComboBox Yes (Sp2)Ll 1] Yes
ContextMenu!
Control Yes Yes Yes Yes
DataGrid Yes Yes Yes Yes
DomainUpDown Yes (Sp2)Ll 1] Yes
Form Yes Yes Yes Yes
HScrollBar Yes (SP2)E 1] Yes (SP1)le! @
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ImageL.ist!®

Label Yes (SP2)F ] Yes (SP2)F ] el

ListBox Yes (Sp2)Ll 1] Yes

ListView Yes (SP2)t [P Yes

MainMenu!®

Menultem! Yes
NumericUpDown Yes (SP2)E 1] Yes (SP1)te! @

Panel Yes! Yes Yes!! Yes!
PictureBox Yes Yes!®! Yes!! Yest
ProgressBar Yes (SP2)Ll 1] Yes (Sp1)eh

RadioButton Yes (Sp2)t [P Yes Yes
StatusBar Yes (SP2)E 1] Yes (SP1)le! @

TabControl Yes (SP2)El ] Yes

TabPage Yes (SP2)Ll 1] Yes Yes (Sp2)t ] Yes (Sp2) ]
TextBox Yes Yes

Timer

ToolBar

ToolBarButton®

TrackBar Yes (SP2)E (] Yes

TreeView Yes (SP2)Ll 1] Yes

VScrollBar Yes (SP2)t 1) Yes (SP1)P) @

e Service Pack 2
1 vjisual Studio .NET 2003
[c]

91 Service Pack 1
[e]

14.1.9
Windows ,
.NET Compact Framework
SelectionStart Windows Mobile
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PC Mobile
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14.2

14.2.1

the .NET Compact
Framework

2 MouseDown
2 MouseMove

< MouseUp
2 Click
.NET Compact Framework
0 0 Click
14.2.2
.NET Compact Framework MouseDown
Win32 MFC
.NET Compact Framework
MouseUp .NET Compact Framework
MouseDown  MouseUp
MouseDown MouseUp

14.2.3

NET Compact Framework

2 Control
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DataGrid
Form

Panel
PictureBox

Ve eLe

o

TabPage Service Pack 2

Designer Designer

Designer
C
InitializeComponent
4

this_MouseDown += new
System.Windows.Forms.MouseEventHandler(this.FormMain_MouseDown) ;

this_MouseMove += new System.Windows.Forms._MouseEventHandler(this.-FormMain_
MouseMove) ;

this_MouseUp += new
System.Windows.Forms.MouseEventHandler(this.FormMain_MouseUp);

this.Click += new System.EventHandler(this.FormMain_Click);

4 Designer

private void

//

FormMain_MouseDown(object sender,
System.Windows.Forms.MouseEventArgs e)

{

}
1/

private void
FormMain_MouseMove(object sender,
System.Windows.Forms.MouseEventArgs e)

{

}
1/

private void
FormMain_MouseUp(object sender,
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{
}

private void

| 14

System.Windows.Forms.MouseEventArgs e)

FormMain_Click(object sender,

{
}

3
XY

Point ptMouse;

ptMouse . X
ptMouse.Y

Click

Button
CheckBox
Control
DataGrid
Form
Menultem
Panel
PictureBox
RadioButton

VL eLweLwLeoLevwLeee

ToolBar

14.3

14-1

e.X
e.Y

System.EventArgs e)

MouseEventArgs

MouseDown/MouseUp
.NET Compact Framework Click

Click ToolBar
ButtonClick Click ButtonClick

DrawRectangles
MouseDown MouseUp
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MouseDown  MouseUp MouseMove

tar @ Yo 451433 @

Edit view $i |+
14-1
14.3.1
.NET Compact
Framework Win32 DrawFocusRect
// : DrawRectangles.exe

using System;

using System.Drawing;

using System.Windows.Forms;

using System.Runtime. InteropServices;

namespace DrawRectangles

{

public class StretchRectangle

{
1/ Win32

[DIlImport(*'coredll.dll'™)]

public static extern IntPtr GetDC (IntPtr hWnd);

[DIlImport(*“‘coredll._dil'™)]

public static extern int DrawFocusRect (IntPtr hDC,
ref RECT lIprc);

[DIlImport(*‘coredll._dil'™)]

public static extern int ReleaseDC (IntPtr hWnd,
IntPtr hDC);

[DIlImport(*‘coredll._dlil'™)]
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public static extern IntPtr GetFocus ();
[DIlImport(**coredll . dll')]
public static extern IntPtr SetFocus (IntPtr hWnd);

public struct RECT
{
public int left;
public int top;
public int right;
public int bottom;
};
private RECT m_rect;
private Point m_ptAnchor = new Point(0,0);
private Control m_ctrl;
private bool m_bStretching = false;
public StretchRectangle()

{
}
public void Init(int x, int y, Control ctrl)
{
m_ptAnchor.X = Xx;
m_ptAnchor.Y = y;
m_ctrl = ctrl;
m_rect.left = x;
m_rect.top = y;
m_rect.right = Xx;
m_rect.bottom = y;
m_bStretching = true;
}
public void Move(int x, int y)
{
if (Im_bStretching)
return;
//
IntPtr hwndFocus = GetFocus();
//

m_ctrl_Focus(Q);

IntPtr hwnd = GetFocus();

// DC

IntPtr hdc = GetDC(hwnd);

//

DrawFocusRect(hdc, ref m_rect);

if (x 1= -18& vy !=-1) // (-1,-1)

455



indows

456

{
if (x > m_ptAnchor.X)
{
m_rect.left = m_ptAnchor._X;
m_rect.right = Xx;
}
else
{
m_rect.left = x;
m_rect.right = m_ptAnchor.X;
}
it (y > m_ptAnchor.Y)
{
m_rect.top = m_ptAnchor.Y;
m_rect.bottom = y;
}
else
{
m_rect.top = y;
m_rect.bottom = m_ptAnchor.Y;
}
//
m_rect.right++;
m_rect.bottom++;
//
DrawFocusRect(hdc, ref m_rect);
}
// DC

ReleaseDC(hwnd, hdc);
SetFocus(hwndFocus) ;

}
public void Done()
{
Move(-1, -1);
m_bStretching = false;
}

DrawFocusRect



14.3.2

private ArrayList alRectangles = new ArrayList(50);

//

private void

FormMain_MouseDown(object sender,
System.Windows.Forms.MouseEventArgs e)

{

rectCurrent.X = e.X;

rectCurrent.Y = e.Y;

//

it (mitemViewCoordinates.Checked)

EchoCoordinates(e.X, e.Y);

//

stretch.Init(e-X, e.Y, (Control)this);
}
//

private void
FormMain_MouseMove(object sender,
System.Windows.Forms.MouseEventArgs e)

{
//
stretch.Move(e.X, e.Y);
//
if (mitemViewCoordinates.Checked)
EchoCoordinates(e-X, e.Y);
}
//

private void
FormMain_MouseUp(object sender,
System.Windows.Forms.MouseEventArgs e)

{
int iTemp;
int x = e.X;
inty =e.Y;
//

stretch.Done();
it (nitemViewCoordinates.Checked)
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EchoCoordinates(e-X, e.Y);

// rectCurrent
if (rectCurrent.X > x)
{

iTemp = rectCurrent._X;
rectCurrent.X = X;
X = iTemp;
b
if (rectCurrent.Y > y)
{
iTemp = rectCurrent.Y;
rectCurrent.Y = y;
y = iTemp;
b
//
rectCurrent._Width = x - rectCurrent.X + 1;
rectCurrent.Height = y - rectCurrent.Y + 1;
//
alRectangles._Add(rectCurrent);
Invalidate(rectCurrent);

b
rectCurrent
rectCurrent
alRectangles
14.3.3
Paint
Framework Paint
// alRectangles

private void
FormMain_Paint(object sender,
System.Windows.Forms.PaintEventArgs e)

{

Graphics g = e.Graphics;

// Draw grid
if (mitemViewGrid.Checked)

{
int cxWidth = this.Width;

458
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int cyHeight = this._Height;
Pen penGray = new Pen(System.Drawing.Color.LightBlue);
for (int x = 0; X < cxWidth; x += 10)

{
g-DrawLine(penGray, X, 0, X, cyHeight);
}
for (int y = 0; y < cyHeight; y += 10)
{
g-DrawLine(penGray, O, y, cxWidth, y);
}
}
//

Pen penBlack = new Pen(System.Drawing.Color.Black);
Brush brWhite = new SolidBrush(System.Drawing.Color.White);
foreach (Rectangle rect in alRectangles)

{
g-FillRectangle(brWhite, rect);

g-DrawRectangle(penBlack, rect);

b
> 14
DrawRectangles

14.3.4
PC Windows Mobile
PC Pocket PC SmartPhone
Windows Mobile
.Net

2 System.Windows.Forms.Cursor

2  System.Windows.Forms.Cursors
Cursor .NET Compact Framework

Cursor .Current = Cursors.WaitCursor;

Cursor .Current = Cursors.Default;

WaitCursor 14-2
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> “« 14
WaitCursor=?

it Cursor @@ O Yy o4 1438 @

Show Wait Cursor
Hide Wait Cursor

(d

IDC_IBEAM

#]-
14-2  WaitCursor
14.3.5 Win32
.NET Compact Framework Win32
14.3.4WaitCursor Win32
// Win32

[DINImport(*“coredll.dll", CharSet=CharSet.Unicode)]
public static extern IntPtr
LoadCursor (IntPtr hlnstance, int iCursorlD);

[DIlImport(*‘coredll.dll", CharSet=CharSet.Unicode)]
public static extern IntPtr SetCursor (IntPtr hCursor);

[DIlImport(*‘coredll.dll™, CharSet=CharSet.Unicode)]
public static extern void Sleep (int dwMilliseconds);
//

public const int IDC_WAIT = 32514;
public const int IDC_ARROW = 32512;
public const int IDC_IBEAM = 32513;
public const int IDC_CROSS = 32515;

public const int IDC_UPARROW = 32516;
public const int IDC_NO = 32648;
public const int IDC_HELP 32651 ;
public const int IDC_HAND 32649;

private void
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cmdSetCursor_Click(object sender, System.EventArgs e)

vV eUwewee e

14

{
//
string strButtonText = cmdSetCursor.Text;
//
Hashtable ht = new Hashtable();
ht.Add(IDC_WAIT , "IDC_WAIT™);
ht.Add(IDC_ARROW , ""IDC_ARROW™);
ht_Add(IDC_IBEAM , "IDC_IBEAM™);
ht.Add(IDC_CROSS , "IDC_CROSS™);
ht.Add(1DC_UPARROW, *IDC_UPARROW™);
ht.Add(I1DC_NO , "IDC_NO™);
ht.Add(IDC_HELP , "IDC_HELP'™);
ht.Add(IDC_HAND , "IDC_HAND™);
foreach (object oKey in ht.Keys)
{
int iCursor = (int)oKey;
SetCursor(LoadCursor(IntPtr.Zero, iCursor));
cmdSetCursor.Text = (string)ht[oKey];
Sleep(1000);
b
//
Cursor.Current = Cursors.Default;
cmdSetCursor.Text = strButtonText;
3
14.4

.NET Compact Framework

Control
DataGrid
Form
Panel
PictureBox
TextBox
TextBox
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J
2 SIP
J
) keybd_event
14.4.1
Pocket PC Pocket PC
GAPI GXOpenlnput
Pocket PC Win32 RegisterHotKey
14.4.2 SIP
SIP 14-3
Pocket PC 14-4 14-5 14-6
COM
e Do g
JIFonIS = e e
B e
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ﬁ Pt e Flouiete 11
|| DEL recEnd 27% o
2] 8 CE 2, [t 4mpel
= P oty [=lenzxlz
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14-5 14-6
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.NET Compact Framework InputPanel
SIP SIP
14.4.3
SIP
Windows CE
Pocket PC
SIP

14.4.4 Win32 keybd_event

Windows CE keybd_event
Windows CE

14.4.5

2 KeyDown
< KeyPress

<  KeyUp

14.4.6

J GotFocus

» LostFocus
GotFocus
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LostFocus

14.4.7

Windows CE
Win32 WM_ACTIVATE

.NET Compact Framework GotFocus
Pocket PC

J Resize
2 GotFocus

.NET Compact Framework
J Validating

2 Validated

private void
textFirstName_Validating(object sender,
System.ComponentModel .CancelEventArgs e)

{
if (textFirstName.Text.Length == 0)
{
statusMain.Text = "Please enter first name";
textFirstName.Focus();
e.Cancel = true;
s
T
e. false Validated
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14.4.8 Pocket PC

14

Pocket PC 14-7 Pocket PC
2
14-7 Pocket PC
Pocket PC
9  KeyDown: left
@ KeyDown: F21
9 KeyUp: left
9 KeyUp: F21
14-2
14-2
Pocket PC System.Windows.Forms. Pocket PC System._Windows.Forms.
Two-way rocker up Up, F20 Four-way rocker right | Right, F21
Two-way rocker down | Down, F20 Four-way rocker down | Down, F21
Four-way rocker left | Left, F21 Action key!® NumLock, F23, Enter
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Pocket PC System.Windows.Forms. Pocket PC System.Windows.Forms.

Four-way rocker up Up, F21

14.4.9

private void
FormMain_KeyDown(object sender,
System.Windows.Forms.KeyEventArgs e)

{
}

private void
FormMain_KeyPress(object sender,
System.Windows.Forms.KeyPresseventArgs e)

{
}

private void
FormMain_KeyUp(object sender,
System.Windows.Forms.KeyEventArgs e)

{
}

KeyDown  KeyUp KeyEventArgs 8

J Alt Alt

J Control Ctrl

2 Shift Shift

2 Modifiers Alt  Control Shift

2 KeyCode

< KeyData

J  KeyValue
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2 Handled
KeyPress eyPressEventArgs
2 Handled
2 KeyChar Unicode
14.4.10 Keylnput
Keylnput 3 3
ListView InputPanel
““Hi>” KeyDown ““H>” shift
KeyPress TextBox
14-8 ““Hi>”
Selkey nput o0 € T 44 1449 @
| \
Event |Char |Code |Va\ |Mod -]
LostFocus
ES;EE;*; F23 134 ||
Ez;grtév:: g Return 13
ovoh o |m
coDwm  Fetun 13
EE;ELESS e Return 13 ||
4] [l I -
Edit B[~
14-8 Keylnput
14.4.11 SIP
ListView
ListView
SIP SIP ListView
.NET Compact Framework InputPanel SIP
Designer InputPanel
J Enabled SIP true SIP false

TextBox

H

KeyPress

SIP

SIP
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2 EnabledChanged SIP

InputPanel sipMain EnabledChanged
ListView SIP

private void
sipMain_EnabledChanged(object sender, System_EventArgs e)

{
//SIP
if (sipMain.Enabled)
{
// ListView
IviewOutput._Height = this.Height -
lviewOutput.Top -
sipMain.Bounds.Height
+ 1;
T
else // SIP
{
// ListView
IviewOutput.Height = this.Height -
lviewOutput.Top
+ 1;

) << 14 \Keylnput>”
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NET Compact Framework

.NET Compact Framework
.NET Framework NET Compact Framework
pPC
15.1.1
PMEs PMEs

Component  Control

TextBox Multiline Text

TextBox

handlers
NET

Show Hide
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.NET Compact Framework

this.txtTaskComments.TextChanged +=
new System.EventHandler(this.txtTaskComments_TextChanged);

txtTaskComments_TextChanged

txtTaskComment's TextChanged

15.1.2 -NET Framework

.NET Compact Framework .NET System.Windows.
Forms .NET Compact Framework 30 15-1 .NET Compact Framework

15-1 .NET Compact Framework

Button PictureBox
CheckBox ProgressBar
ComboBox RadioButton
ContextMenu HScrollBar
Control VScrollBar
DataGrid StatusBar
DomainUpDown StatusBar
Form TabControl
ImageList TabPage
Label TextBox
ListBox Timer
ListView ToolBar
MainMenu ToolBarButton
Menultem TrackBar
NumericUpDown TreeView
Panel

.NET Compact Framework .NET Framework

.NET Compact Framework
.NET Compact Framework

DataGrid
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FHUNEAFE

obile
.NET Compact Framework MainMenu
Pocket PC
Windows CE PocketPC .NET Compact Framework
.NET Compact Framework 7 PMEs

15.2.1
< From
2 Control
From  Control
From
15.2.2 Panel
Control
Control Control Timer ImageList MainMenu
Menultem  ContextMenu Component
Ul Form
15-1 15-2
T e )
L 1] g EEJ
&l . !J ] #
[ I
) B
m TR T tx.:;:'r]
E ¢ &
— eETH N D oy =]
B e o
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a8 B b - B O
(e R
[ ] L
#] bvasbivings o
s
H
o = “
15-2
15.2.2
2 Panel
2 TabControl
2 TabPage
GUI
Click
// Click

private void buttonl_Click(object sender, System.EventArgs e)

{
panel .Hide(Q);

b

15.2.3

< Button

2 Checkbox

2 Label

2 PictureBox
2 RadioButton
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2 StatusBar
2 TextBox
Text TextChanged
TextBox TextChanged

TextBox TextChanged
private void textBox_TextChanged(object sender, System.EventArgs e)

{

MessageBox.Show(*'changed!™);

¥

15.2.4

2 ComboBox

2 DataGrid

2 DomainUpDown

< ListBox

2 TreeView

DataGrid Visual
Studio .NET
ListView
// ListView

this.listViewl.Columns.Add(this.columnl);
this.listViewl.Columns.Add(this.column2);
this.listViewl.Columns.Add(this.column3);
listViewSublteml.Text = "subiteml";
listViewSubltem2.Text = "subitem2';
listViewSubltem3.Text = "subitem3";
listViewlteml.Subltems_Add(listViewSublteml);
listViewlteml.Subltems_Add(listViewSubltem2);
listViewlteml.Subltems_Add(listViewSubltem3);
listViewlteml.Text = "iteml";
listViewltem2.Text = "item2";
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listViewltem3.Text = "item3";
listViewltem4 . Text = "item4";

this.listViewl
this.listViewl
this._listViewl
this.listViewl
this. listViewl.
this.listViewl

15.2.5

ContextMenu
MainMenu
Menultem
ToolBar
ToolBarButton

[V VI W Sl &

Visible Enabled
Click

15.2.6

NumericUpDown
ProgressBar

© 0 O U

TrackBar

Value
SmallChange Value

15.2.7

2 Timer

. Items.Add(listViewlteml);
. Items.Add(listViewl tem2);
- Items.Add(listViewl tem3);
_Items_Add(listViewltem4);
Location = new System.Drawing.Point(24, 136);
.Size = new System.Drawing.Size(192, 128);

Checked

HScrollBar and VScrollBar

Maximum  Minimum
Increment Step LargeChange
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2 ImageList
GUI
Timer Tick Interval
Interval int 1  Int32.MaxValue ImageL.ist
PC BMP JPEG GIF PNG ICON .NET
Compact Framework  JPEG GIF  PNG imgdecmp.dll

15.3

15.3.1

Event Handler

//
this.txtOne.TextChanged += new
System.EventHandler (this.txtSomeData_TextChanged);
this.txtTwo.TextChanged += new
System.EventHandler (this. txtSomeData_ TextChanged) ;
this.txtThree.TextChanged += new
System.EventHandler (this. txtSomeData_TextChanged);

//

private void txtSomeData_TextChanged(
object sender,
System.EventArgs e)

{
// money 5
TextBox txtThis = (TextBox)sender;
iT( txtThis.Text.ToLower() . IndexOf("'money') != -1 )
{
txtThis.ForeColor = System.Drawing.Color.Green;
3
else
{
txtThis.ForeColor = System.Drawing.Color.Black;
3
3

472



I 15 -NET Compact Framework

3 TextBox TextChanged money

handle_function object sender System.EventArgs e

sender object
TextBox txtThis = (TextBox)sender;
TextBox txtThis = sender as TextBox;
e
System.EventArgs
MouseUp System.Windows.Forms.Mouse-
EventArgs XY TextBox
Text
System.EventArgs
1 Disposed
Disposed
Disposed
.NET .NET Compact Framework .NET Framework
Finalize
Disposed
Dispose
.NET Compact Framework Dispose
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*
15-3
Disposed
2
ParentChanged
TabPage TabPage

ContextMenu ImageList MainMenu Menultem Timer

private void txtTaskName_ParentChanged (
object sender,
System.EventArgs e)

txtTaskName.Font = txtTaskName.Parent.Font;//

Validating ~ Validated
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.NET Compact Framework

Validating

//
this.txtTaskStart.Validating += new
System.ComponentModel .CancelEventHandler
(this.txtTaskStart_Validating);
this.txtTaskStart.Validated += new
System.EventHandler
(this.txtTaskDates_Validated);
this.txtTaskEnd.Validating += new
System.ComponentModel .CancelEventHandler
(this.txtTaskEnd_Validating);
this.txtTaskEnd.Validated += new
System.EventHandler
(this.txtTaskDates_Validated);

//

private void txtTaskStart_Validating(
object sender,
System.ComponentModel .CancelEventArgs e)

{
// .
TextBox txtSender = (TextBox)sender;
if ( Convert.ToDateTime(txtSender.Text) >
DateTime.Today )
{
txtSender .BackColor = Color.LightPink
3
3

private void txtTaskEnd_Validating(
object sender,
System.ComponentModel .CancelEventArgs e)

//

TextBox txtSender = (TextBox)sender;

if ( Convert.ToDateTime(txtSender.Text) <
DateTime.Today )

{
txtSender .BackColor = Color.LightPink

Validated

/7

1/
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3
3
//
private void txtTaskDates_Validated(object sender,
System.EventArgs e)

{
//
if( txtTaskStart.Text != String.Empty
&& txtTaskEnd.Text != String.Empty )
{
MessageBox . Show
(“'Days allotted for this task:
+ (Convert.ToDateTime(txtTaskEnd.Text) .Subtract
(Convert.ToDateTime(txtTaskStart.Text)
).Tostring()));
3
3
4
EnabledChanged Enabled true  false

private void txtTaskName_EnabledChanged(
object sender,
System.EventArgs e)

{
if( txtTaskName.Enabled )
{
//
3
else
{
//
3
by
5

GotFocus
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LostFocus

private void txtTaskName_GotFocus(object sender,

{
1/

}

15.3.2

15-2

Label

15

.NET Compact Framework

Event Handler

System.EventArgs e)

.NET Compact Framework

BindingContext Left ContextMenu Top
Bottom Location Controls TopLevelControl
Bounds Parent DataBindings Visible
ClientRectangle Right Enabled Width
ClientSize Size Height
1 /
/
2 Controls
2 Parent
2 TopLevelControl
Parent
Parent Parent
Parent Parent Parent
Parent Parent
ParentChanged
TextBox

textBox.Parent = panell;

TopLevelControl
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Controls Controls
Panel Panel
TextBox Panel Controls TextBox
Panel  Controls Panel TextBox
Controls
TextBox Controls

private void AccessAllControls( Control paramControl )
{
// Controls
foreach( Control childControl in paramControl.Controls )

{
//
childControl .BackColor = Color.NavajoWhite;
//
AccessAllControls(childControl);
b

AccessAllControls
AccessAllControls(this);
.NET Add Clear Remove RemoveAt

Controls Panel

foreach( Control childControl in panell.Controls )

{
if(childControl.Top >
panell.ClientRectangle.Height /7 2 )
{
Panell._Controls.Remove(childControl);
}
}

Controls
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Top

Width

//

15

.NET Compact Framework

Left
Top
Width
Height
Location
Size
Bounds
Right
Bottom
ClientRectangle
ClientSize
Left Top Width
Point
Bounds
ClientRectangle
ClientRectangle
Top 0 ClientSize

Height
Location
Right
ClientSize
Rectangle

Height

Left
Height

Left Top
Width  Height Size 4
Bottom Left Width
Left Top Right Bottom

Size

textABC.Location = New Point(0, this.ClientSize._Height /7 2);

//

bttnXYZ.Bounds = bttnABC.Bounds;

J

BindingContext
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2 DataBindings

obile EXNEGERS

4
2 Enabled
2 Visible
Enabled
Visible
15.3.3
15-3
15-3
BringToFront PointToScreen Invoke SendToBack
Dispose RectangleToClient PointToClient Show
Hide RectangleToScreen
1
Invoke .NET Compact Framework
Invoke
2

Dispose 15.3.1

Dispose

480

Disposed
Disposed



PointToClient
PointToScreen
RectangleToClient
RectangleToScreen

(W VI SR

~
N

BringToFront

SendToBack
Form.Controls.SetChildIndex
Y

X © e OeN

2 Hide
2 Show
Visible

15.4

.NET Compact Framework

15

.NET Compact Framework

true
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System.Object System.Object
System.Object
Validated TextBox Validated
TextBox

private void txtTaskDates_Validated(object sender, System.EventArgs e)
{

TextBox txtSender = (TextBox)sender;// TextBox
txtSender .BackColor = SystemColors._Window;
¥
System.Object TextBox
2
txtTaskEnd sender
txtTaskEnd

private void txtTaskDates Validated(object sender, System.EventArgs e)
{

if( sender =txtTaskEnd )

{

3
3
3

sender
C is

if( sender is System.Windows.Forms.TextBox )
{
3
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RadioButton
ComboBox
CheckBox

.NET Compact Framework
Compact Framework

15-4

CheckBox

Panel

.NET Framework

15

.NET Compact Framework

pC

Label TextBox ListBox ComboBox Button

ListBox

Button RadioButton

15-4 15-6

NET

Button

Label

ListBox

TextBox

Panel

Controls

ContextMenu

Parent

TopLevelControl

X | X | X| X

X | X | X| X

X | X | X| X

X | X | X | X

X | X | X | X

Bottom

Bounds

ClientRectangle

ClientSize

Height

Left

Location

Right

Size

Top

Width

XXX X|X|X|X|X|X|X| X

XX | X[ X|X| X X|X|X|X|X

XXX | X|X| X X|X|X|X|X

X X|X|X|X|X|X|X|X|X X

XXX | X|X|X|X|X|X|X| X

BindingContext

X

x

DataBindings

X | X

X | X

X | X

x

x

Capture
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Button Label ListBox TextBox Panel
Enabled X X X
Focused X X X
Visible X X X
BackColor X
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Button Label ListBox TextBox Panel
Font X X X X
ForeColor X X
Text X X X X X

15-5

Button Label ListBox TextBox Panel
Invoke X X X X X
Dispose X X X X X
Equals X X X X X
GetHashCode X X X X X
GetType X X X X X
ToString X X X X X
PointToClient X X X X X
PointToScreen X X X X X
RectangleToClient | X X X X X
RectangleToScreen | X X X X X
z
BringToFront X X X X X
SendToBack X X X X X
Hide X X X X X
Show X X X X X
CreateGraphics
Invalidate X X X X X
Refresh
Update X
Focus X X X X
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obile
15-6
Button Label ListBox TextBox Panel
Disposed X X X X
Validated X X X X
Validating X X X X
GotFocus X X X
LostFocus X X X
EnabledChanged | X X[a] X X
ParentChanged X X X X
Resize X
TextChanged X X
KeyDown X[a]
KeyPress X[a]
KeyUp X[a]
Click X X[a]
MouseDown X[a]
MouseMove X[a]
MouseUp X[a]
Paint |
[a]
15.5.1
Label Text
Label TextAlign Label
Click s
Label Panel Panel Label
15-4
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B | Faml, est

Forml, ex [it]s |
=]

Wﬂ
Baawl Mis | - - | Pusl

wlaml el alead
or |5
15-4
Panel
15.5.2 TextBox
TextBox TextBox
Label PMEs TextBox
PasswordChar .NET Compact Framework  PasswordChar
TextBox BackColor  ForeColor
TextBox CharacterCasing
15.5.3
1 ListBox ComboBox
ListBox  ComboBox ListBox
CombBox CombBox
ListBox = ComboBox PMEs 15-7
Items CombBox
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15-7 PMEs

DataSource: Toplndex:
DisplayMember: ValueMember:

Items: GetltemText:
SelectedIndex: SelectedIndexChanged:
Selectedltem: SelectedValueChanged:
SelectedValue:

comboBox1. ltems.Add(""ITEM 1™);
comboBox1. ltems.Add(""ITEM 2™);

SelectedIndex 0
SelectedItem SelectedInde
DataSource DisplayMember ValueMember

ListBox ComboBox

DisplayMember ValueMember ValueMember
DisplayMember
15.5.6 ComboBox
ComboBox
ListBox ComboBox

Selectedindex Selectedltem SelectedValue SelectedIndex 0
Selecteditem
System.Data.DataRow  SelectedValue Selectedltem ValueMember

ListBox ComboBox Text ListBox ComboBox

strName = lIbxNames.Text;

Text ListBox
ComboBox SelectedIndex
“<John Doe””
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IbxNames.Text = "John Doe";

2 ComBox

ComboBox DisplayProject
Selectedltem DisplayProject

private void DisplayProject()
{
//
IbIProjName.Text = theProject.strProjName;
IblProjStart.Text =
theProject.dateProjStart.ToString('ddMMM™) ;
IbIProjEnd.Text =
theProject.dateProjEnd.ToString(*'ddMMM™) ;

// ComboBox
foreach( Task theTask in alTasks )

{
choxTasks. Items.Add(theTask.strTaskName);

}

//
cboxTasks.SelectedIndex = 0;

// ComboBox
cboxTasks.Focus();

Item

ComboBox TextBox

SelectedIndexChanged ComboBox
0 ArrayList
SelectedIndexChanged

private void cboxTasks_SelectedlndexChanged(
object sender,
System.EventArgs e)

{ 77
LoadTaskFields(cboxTasks.Selectedlndex);

AvrrayList
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15.5.4

GUI
Click Click

private void Buttonl_Click(object sender,

System.EventArgs e)

{
1/

}

15.5.5

RadioButton
Checked
RadioButton
false RadioButton
RadioButton
CheckedState
ChecksState.Indeterminate ThreeState
AutoCheck false
CheckBox
CheckStateChanged

15.5.6 TimeTracker

15-5 TimeTracker
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CheckedChanged

RadioButton

RadioButton

Checked
CheckBox
CheckBox

true

CheckStateChanged Click



C .NET

using System;

using System.Drawing;

using System.Collections;
using System.Windows.Forms;
using System.Data;

ArrayList

//

private struct Project

{
public string strProjNo;
public string strProjName;
public DateTime dateProjStart;
public DateTime dateProjEnd;
public int ctProjTasks;
public string strProjComments;

3

//

private struct Task

{
private string strTaskldent;
private string strTaskName;
public DateTime dateTaskStart;
public DateTime dateTaskEnd;
public int durTaskEstimated; //
public int durTaskActual; //
public string strTaskComments;

3

private struct Project

{
public string strProjNo;
public string strProjName;
public DateTime dateProjStart;

15

.NET Compact Framework
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public DateTime dateProjEnd;

public int ctProjTasks;

public string strProjComments;

// —

public Project( string strNo, string strName,
DateTime dateStart, DateTime dateEnd,
int ctTasks, string strComments)

strProjNo = strNo;
strProjName = strName;
dateProjStart = dateStart;
dateProjEnd = dateEnd;
ctProjTasks = ctTasks;
strProjComments = strComments;

private struct Task

{

492

private string strTaskldent;

private string strTaskName;

public DateTime dateTaskStart;

public DateTime dateTaskEnd;

public int durTaskEstimated; // In hours;

public int durTaskActual; // In hours;
public string strTaskComments;
// —

public Task( string strNo, string strName,
DateTime dateStart, DateTime dateEnd,
int durEstimated, int durActual,
string strComments)

strTaskldent = strNo;
strTaskName = strName;
dateTaskStart = dateStart;
dateTaskEnd = dateEnd;
durTaskEstimated = durEstimated;
durTaskActual = durActual;
strTaskComments = strComments;
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Framework

AvrrayList

private bool LoadProject( int ProjectlD )

{

//

theProject.strProjNo = "1";
theProject.strProjName = "_NET CF Book";
theProject.dateProjStart = DateTime.Today.AddDays(-100);
theProject.dateProjEnd = DateTime.Today.AddDays(100);

// 5

alTasks.Add(new Task('0",

“Create Blueprints"”,

DateTime.Today.AddDays(-17), DateTime.Today.AddDays(22),

120, 60, "));
alTasks.Add(new Task('1",
"Build Franistans™,
DateTime.Today.AddDays(-11),
DateTime.Today.AddDays(0),
35, 30, "));
alTasks.Add(new Task(2",
"Build Widgets",
DateTime.Today.AddDays(-4),
DateTime.Today.AddDays(44),
400, 45, "));
alTasks.Add(new Task(*3",
"Assemble Woobletogles",
DateTime.Today.AddDays(-19),
DateTime.Today.AddDays(2),
20, 20, "));
alTasks.Add(new Task("4",
"Weld Mainwareing",
DateTime.Today.AddDays(-100),
DateTime.Today.AddDays(50),
20, 6, "));
return true;

15-5
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SIP
SIP

NET

.NET

TextBox

internal System.Windows.Forms.TextBox txtTaskName;

// TextBox
this.txtTaskName = new System.Windows.Forms.TextBox();

this.txtTaskName.Location = new System.Drawing.Point(12, 165);

this.txtTaskName.Size = new System.Drawing.Size(144, 22);
this. txtTaskName.Text = "*;

this.Controls.Add(this. txtTaskName);

Size  Location
this.txtTaskName.Location = (5,7); //

// Point Location
this.txtTaskName.Location = new System.Drawing.Point(8, 168);

3

GUI .NET Compact Framework
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this._txtOne.TextChanged += new
System.EventHandler (this.txtSomeData_TextChanged);

private void FormMain_Load(object sender, System.EventArgs e)

{

I 15

.NET Compact Framework

15-6
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LoadProject

//
InitControlState();

//
if ( LoadProject(42) )
{
DisplayProject();
3
else
{
this.Close();
3

15-6

Load

Load
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}

private void InitControlState() {

// " "

cmdAddTask.Visible = false;
cmdAddTask.Bounds = cmdNewTask.Bounds;
// " "
cmdCancel .Visible = false;

¥
Visible
3 Label
IblProjEnd TextChanged SetBkColor
Label Panel
Panel SetBkColor

private void SetBkColor(Label IblTarget, Color colorBack)
{

// -
if ( colorBack.Equals(this.BackColor) )
{
if (IblTarget.Parent_Equals(this) )
{
3
else
{
Panel panelBackColor = (Panel)(lblTarget.Parent);
IblTarget.Bounds = panelBackColor.Bounds;
IblTarget.Parent = this;
panelBackColor.Dispose();
3
3
else
{
// Panel
if ( IblTarget.Parent.Equals(this) )
{

Panel panelBackColor = new Panel();
panelBackColor .BackColor = colorBack;
this.Controls.Add(panelBackColor);
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panelBackColor._Visible = true;
panelBackColor.Bounds = IblTarget.Bounds;
IblTarget.Location = new Point(0, 0);
panelBackColor.Controls.Add(lIblTarget);

¥
else
{
((Panel)(IblTarget.Parent)).BackColor = colorBack;
¥
¥
Panel Bounds Bounds
0 Panel
TextBox LoadTaskFields TextBox
TextBox TextBox ArrayList

ArrayList

private void LoadTaskFields( int intTaskNo)

{

// Array
if ( intTaskNo >= 0 && intTaskNo < alTasks.Count )
{
Task refTask = (Task)alTasks[intTaskNo];
txtTaskNo.Text = refTask.strTaskldent;
txtTaskName.Text = refTask.strTaskName;
txtTaskStart.Text =
refTask.dateTaskStart.ToString(""MM/dd/yy™);
txtTaskEnd.Text =
refTask.dateTaskEnd.ToString("*"MM/dd/yy™);
txtTaskEstimated.Text =
refTask.durTaskEstimated.ToString();
txtTaskActual .Text =
refTask.durTaskActual .ToString();

3

else

{
txtTaskNo.Text = string.Empty;
txtTaskName.Text = string.Empty;
txtTaskStart.Text = string.-Empty;
txtTaskEnd.Text = string.Empty;
txtTaskEstimated.Text = string.Empty;
txtTaskActual .Text = string.Empty;

3

Location
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TextBox Combox
ArrayList _ Combox
SelectedIndexChanged TextBox
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Combox

LoadTaskFields

InitControlState

Click

private void cmdNewTask_Click(object sender,

System.EventArgs e)

IbIProjName_Enabled = !lblProjName.Enabled;
//

ixTaskPrev = cboxTasks.Selectedlndex;
//
cboxTasks.SelectedIndex = -1;
cboxTasks.Selectedlndex -1;

// TextBox
txtTaskComments = new TextBox();
txtTaskComments.Multiline = true;

//
txtTaskComments.Left = txtTaskNo.Left;
txtTaskComments.Top = IbIProjName.Top;
txtTaskComments._Width =
this_Width - (2 * txtTaskComments.Left);
txtTaskComments.Height =
(txtTaskNo.Top - txtTaskComments.Top) -
(txtTaskNo.Height / 3);

//

txtTaskComments.Text = "Add task comments here.';

txtTaskComments.SelectAll1();

//
this.Controls.Add(txtTaskComments) ;

//
txtTaskComments.BringToFront();
txtTaskComments.Focus();



I 15 -NET Compact Framework

//
this.txtTaskComments.TextChanged +=
new System.EventHandler(
this.txtTaskComments_TextChanged) ;

//

cmdAddTask.Visible = true;
= true;
cmdNewTask.Visible = false;

3
TextBox
TextBox Click
private void cmdAddTask_Click(object sender, System.EventArgs e)
{
// -
alTasks.Add(new Task(
txtTaskNo.Text,
txtTaskName.Text,
Convert.ToDateTime(txtTaskStart.Text),
Convert.ToDateTime(txtTaskEnd.Text),
Convert.Tolnt32(txtTaskEstimated.Text),
Convert.Tolnt32(txtTaskActual .Text),
txtTaskComments.Text));
//
cboxTasks.DataSource = alTasks;
cboxTasks.DisplayMember = "strTaskName";
cboxTasks.ValueMember = "strTaskldent";
// -
AfterNewTaskCleanup(alTasks.Count - 1);
T
} cc
\TimeTracker”~
AvrrayList Add ArrayList
Combox Combox
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SQL SERVER
16-1
Presentation s Business : Data
: (Business Objects) .
' Projects . B
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16-1

System.Data.DataView

ArrayList
DataTable PME

SQL Server CE
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Mobite FH N AT E

Label DataGrid

ListBox/ComboBox myLabel. Text = “ABC”

Label TextBox ComboBox ListBox  DataGrid DataGrid
16-2 DataGrid
Down G o T g 1231 D
[rame [star Jend T
3 Uy 0537 IS4 T
F 0537 HIOEA- T
n CF Bk Fil o Tnlraedl Bl -]
-
16-2 DataGrid projects

16.1.1

System.Data.DataTable 16-1 DataGrid

ListBox  ComboBox TextBox  Label
16-1
strldent strName dateStart dateEnd ctTask
1 Build Ark 3/2/2003 4/10/2003
17 Load Supplies 3/2/2003 4/10/2003
9 Load Animals 3/2/2003 4/10/2003
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16.1.2

DataView

private

{

| 16

BindingsCollection

.NET Compact Framework

Control BindingsCollection
DataGrid ListBox ComboBox DataSource
ArrayList
System.Data System.Data.DataTable

System.Data.DataSet

Task

struct Task

public string strTaskldent;

public string strTaskName;

public Date dateTaskStart;

public Date dateTaskEnd;

public int durTaskEstimated;

public int durTaskActual;

public string strTaskComments;

public void Task( string strNo, string strName,

Date dateStart, Date dateEnd,
int durEstimated, int durActual,
string strComments)

strTaskldent = strNo;
strTaskName = strName;
dateTaskStart = dateStart;
dateTaskEnd = dateEnd;
durTaskEstimated = durEstimated;
durTaskActual = durActual;
strTaskComments = strComments;

public struct Task

System.Data.
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private string m_strldent;
private string m_strProjldent;
private string m_strName;
private DateTime m_dateStart;
private DateTime m_dateEnd;
private int m_durEstimated;
private int m_durActual;
private string m_strComments;

public string strildent

{
get
{
return m_strident;
}
set
{
m_strildent = value;
¥
}
public string strProjldent
{
get
{
return m_strProjldent;
}
set
{
m_strProjldent = value;
}
}
public string strName
{
get
{
return m_strName;
¥
set
{
m_strName = value;
}
}
public DateTime dateStart
{
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{

return m_strComments;
}
set
{

m_strComments = value;
}

}

public Task( string strildent,

string strProjldent,

string strName,
DateTime dateStart,
int durEstimated,

string strComments)

{

m_strildent = strident;

m_strProjldent = strProjldent;

m_strName = strName;
m_dateStart = dateStart;
m_dateEnd = dateEnd;

m_durEstimated = durEstimated;

m_durActual = durActual;

m_strComments = strComments;

}
}

4

\DrillDownSameForm~~>

16.2

TextBox

16-2

DateTime dateEnd,
int durActual,

ListBox

16-2

ComboBox

ListBox

DataGrid
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16-3
16-3
DataSource
DisplayMember DataGrid
ValueMember
SelectedIndex 0
Selectedltem
DataObject[Control.SelectedIndex]
SelectedValue ValueMember
TimeTracker Tasks ComboBox
3
// ComboBox Tasks ArraylList
cboxTasks.DataSource = alTasks;
cboxTasks.DisplayMember = "strName"';
cboxTasks.ValueMember = "strildent";
// ComboBox .
foreach( Task theTask in theTasks )
{
cboxTasks. Items.Add(theTask.strTaskName) ;
b
SelectedValue  SelectedIndex
SelectedValue
Control
TextBox
Text 3
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16.3.1 BindingsCollection

BindingsCollection
16-4  Binding PME
16-4 Binding PME
PME

BindingManagerBase

Control

PropertyName

DataSource

BindingMemberlInfo

IsBinding

Format

Parse

cboxTasks ComboBox strColumnName
TextBox txtTarget  Text
txtTarget.DataBindings.Add("'Text",

cboxTasks.DataSource,
strColumnName) ;

4 3
3 -
“ > ArrayList Task ArrayList
ComboBox TextBox Task ArrayList
ComboBox SelectedltemIndex ComboBox
ArrayList ~ Combox ComboBox ArrayList  TextBox
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txtTaskActual .DataBindings.Add(
"Text', cboxTasks.DataSource, "‘durTaskActual™ );

durTaskActual txtTaskActual TextBox Text
ComboBox TextBox
TextBox Text
TextBox ComboBox  DataSource ComboBox
Task ArrayL.ist
16.3.2
Text
durTaskActual
BindingsCollection
Parse
private void BindToTextbox( TextBox txtTarget,
string strColumnName)
{
// TextBox ComboBox DataSource Tasks ArraylList
txtTarget.DataBindings.Add("'Text",
cboxTasks.DataSource,
strColumnName) ;
// DateTime
if( txtTarget == txtTaskStart ||
txtTarget == txtTaskEnd )
{
txtTarget.DataBindings[0] -Format +=
new ConvertEventHandler(this.Date Format);
3
T

private void Date_Format( object sender, ConvertEventArgs e)
{

// ArrayList TextBox

e.value = e.Value.ToString('d™);

private void UnbindTasksFromControls()
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{
// TaskFields Panel
foreach( Control theControl in panelTaskFields.Controls )
{
theControl .DataBindings.Clear();
theControl.Text = string.Empty;
}
// ComboBox
cboxTasks.DataSource = null;
b

16.4 DataGrid

DataGrid 16-3

s e ot
T 3T - §

Wi OF N0S-3T -4 N
winbe OF Swck -1 oim-e- %

| -

mi
16-3 DataTable DataGrid
DataGrid System.Windows.Forms.DataGrid 16-5~16-8
PME
16-5
DataGrid DataGrid
ClientSize X
Controls X Height X
ContextMenu X Left X
Parent X Location X
TopLevelControl X Right X
Size X
Bottom X Top X
Bounds X Width X
ClientRectangle X
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DataGrid DataGrid

BindingContext X Visible X
DataBindings X
DataSource X BackColor X

Font X
Capture ForeColor X
Enabled X Text X
Focused X

16-6
DataGrid DataGrid

VA
Invoke X BringToFront X

SendToBack X
Dispose X
Equals Hide X
GetHashCode Show X
GetType X
ToString CreateGraphics

Invalidate X
PointToClient X Refresh
PointToScreen X Update
RectangleToClient X
RectangleToScreen X Focus X

16-7
DataGrid DataGrid

ParentChanged X
Disposed X Resize X
Validated X TextChanged X
Validating X

KeyDown X
GotFocus X KeyPress X
LostFocus X KeyUp X
EnabledChanged X Click X
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obile
DataGrid DataGrid
MouseDown X
MouseMove X Paint X
MouseUp X
16-8 DataGrid PME

ColumnHeadersVisible

RowHeadersVisible

HeaderForeColor

CurrentCell

SelectionBackColor

CurrentRowlIndex

SelectionForeColor

GetCellBounds

CurrentCellChanged

FirstVisibleColumn

TableStyles

HitTest

GridLineColor

VisibleColumnCount

UnSelect

HeaderBackColor

VisibleRowCount

16.4.1

DataGrid
dgridDisplay

DataGrid

DataTable

gridDisplay.DataSource = dtabProjects;

16.4.2 DataGrid

DataGrid

DataGridColumnStyle
DataGridColumnStyle

of DataGridColumnStyle
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DataGrid

dtabProjects

DataGrid

DataGrid

DataGridTableStyle
of DataGridColumnStyle

DataGridTableStyle

DataGrid

DataGrid
DataGridTableStyle
16-9 16-10
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16-9 DataGridTableStyle PME
PME PME
MappingName GridColumnStyles | GridColumnStyles
16-10 DataGridColumnStyle PME
PME PME
MappingName NullText
HeaderText DataGrid Width
DataGrid DataGridTableStyle
DataGrid
DataGrid DataGrid
16-4
16-5
o G o T oE 1010 €3
|Manwrar: |Start  [End T,
Bl Fuk. 2005-3-8 20054- §
Dervedop OF 200 24 5
[] ]
e e
16-4 projects DataGrid 16-5 tasks DataView DataGrid
DataGridTableStyle
DataGridTableStyle
DataGridTableStyle DataGrid TableStyles
DataGrid DataSource DataGridTableStyle
DataGrid TalbeStyles TableStyle GridColumnStyles
DataTable PME DataTable
TableName DataTable
DataTable DataTable DataGrid

DataGridTableStyle  DataGridColumnStyle

511



Windtiﬁ

F Y MBI R

DataGridColumnStyle

obile
TableName
TableName
DataTable ArrayList
DataGrid ArrayList
16.4.3

16-6

Visual Studio.NET
16-7

DataGrid

DataGridTableStyle
MappingName

TableName

ArrayList
TableName

16-6
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e
Drill Down project
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dgridProjects.DataSource = dpProjects.GetProjectsDT();

514

Designer DataGridTableStyle

DataGridTableStyle

internal static void AddCustomDataTableStyle

(
DataGrid dgridTarget,
string strTable

)

DataGridTableStyle dgtsStyle;
DataGridTextBoxColumn dgtsColumn;

switch (strTable)

case "Projects':

// Define a Style for the Projects
// DataTable or ArrayList to be used by
// the DataGrid when displaying projects.

dgtsStyle = new DataGridTableStyle();

// Specify that it is to be applied whenever
// a data object named Projects is assigned
// to the DataGrid"s DataSource property.
dgtsStyle.MappingName = "Projects";

// Add columns

// Specify:

// Column/field name

// Column header

// Column width in pixels

dgtsColumn = new DataGridTextBoxColumn();
dgtsColumn.MappingName = "'strName";
dgtsColumn.HeaderText = "‘Name';
dgtsColumn_Width = 100;
dgtsStyle.GridColumnStyles.Add(dgtsColumn);

dgtsColumn = new DataGridTextBoxColumn();
dgtsColumn.MappingName = "dateStart";
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dgtsColumn._.HeaderText = "Start";
dgtsColumn._Width = 50;
dgtsStyle.GridColumnStyles.Add(dgtsColumn) ;

dgtsColumn = new DataGridTextBoxColumn();
dgtsColumn._MappingName = "dateEnd";
dgtsColumn._HeaderText = "End";
dgtsColumn._Width = 50;
dgtsStyle.GridColumnStyles.Add(dgtsColumn) ;

dgtsColumn = new DataGridTextBoxColumn();
dgtsColumn_MappingName = "ctTasks";
dgtsColumn._.HeaderText = "Tasks";
dgtsColumn._Width = 50;
dgtsStyle.GridColumnStyles.Add(dgtsColumn) ;

// Add the style to the DataGrid.
dgridTarget.TableStyles.Add(dgtsStyle);

break;
case "'Tasks":
break;
default:
break;
T
b
16.4.5
DataGrid DataGrid.HitTestType
16-11
16-11 DataGrid.HitTestType
0 4
8
16
DataGrid HitTest HitTest PME 16-12
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16-12 HitTest PME
PME
Type DataGrid.HitTestType
Column
Row
Nowhere
HitTest
private void Grid_MouseMove(object sender,
MouseEventArgs e)
{
// Store the DataGrid object for early binding.
DataGrid dgridSender = (DataGrid)sender;
// Use the DataGrid"s HitTest method to get the
// HitTest object for this mouse location.
DataGrid.HitTestInfo httstinfo;
httstinfo = dgridSender.HitTest(e.X, e.Y);
// Display HitTest properties in the labels.
IbIDatumType.Text = httstinfo.Type.ToString();
IblDatumRow.Text = httstinfo.Row.ToString();
IbIDatumColumn.Text = httstinfo.Column.ToString();
}
16.4.6 DataGrid

16-10
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namespace DisplayBindinglnfo

{

public class FormMain : System.Windows.Forms.Form

{

internal System_Windows.Forms.Panel panelChoice;

internal System.Windows.Forms.RadioButton optMouseOver;

internal System._Windows.Forms.Label IblDatumEvent;
private System._Windows.Forms.DataGrid dgridProjects;
private System.Windows.Forms.MainMenu mainMenul;

public FormMain()
{

InitializeComponent();

}

protected override void Dispose( bool disposing )

{

base.Dispose( disposing );

}

#region Windows Form Designer generated code

static void Main(Q)

{
Application.Run(new FormMain(Q));

b
UtilData

private void FormMain_Load(object sender, EventArgs e)

{

YaoDurant.Data.UtilData utilData = new UtilData();
YaoDurant.GUI.UtilGUI utilGUl = new UtilGUIQ);

// Project
dgridProjects.DataSource = utilData.GetProjectsDT();

dgridProjects.DataBindings.Clear();
dgridProjects.DataBindings.Add(

"Text",
dgridProjects.DataSource,
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"strident™);

UtiIGUI _.AddCustomDataTableStyle(dgridProjects,
"Projects'™);

private void dgridProjects_MouseMove(object sender

{

MouseEventArgs e)

if (! optMouseOver .Checked
{
return;

}

IbIDatumEvent.Text = "Cell Under Mouse™;

DataGrid dgridSender = (DataGrid)sender;

DataTable dtabDataSource =
(DataTable)dgridSender.DataSource;

DataGridTableStyle dgtsCurrent =
dgridSender.TableStyles[dtabDataSource.TableName];

DataGrid.HitTestInfo httstinfo;

httstinfo = dgridSender.HitTest(e.-X, e.Y);

IblDatumName.Text = string.Empty;
IblDatumValue.Text = string-.Empty;
IblDatumDataType.Text = string.Empty;

IbIDatumType.Text = httstinfo.Type.-ToString();
IblDatumRow.Text = httstinfo.Row.ToString();
IblDatumColumn.Text = httstinfo.Column.ToString();

if (httstinfo.Column 1= -1 )
{

string strColumnName =
dgtsCurrent.GridColumnStyles[httstinfo.Column].
MappingName;
IbIDatumName.Text = strColumnName;

// DataSource

IblDatumDataType.Text =

dtabDataSource.Rows[0] [strColumnName] .
GetType() -ToString();



//
if (httstinfo.Row != -1 )
{
//
// DataSource
IbIDatumValue.Text =
dtabDataSource.Rows[httstinfo.Row]
[strColumnName] .ToString(Q);
//
// DataGrid
IbIDatumValue.Text =
dgridSender[httstinfo.Row,
httstinfo.Column].-ToString();
b

CurrentCell HitTest

private void dgridProjects_CurrentCel lIChanged(
object sender,
EventArgs e)

it (! optCellSelection.Checked )
{
return;

}

IbIDatumEvent.Text = "Current Cell™;

DataGrid dgridSender = (DataGrid)sender;

// DataGrid DataSource

DataTable dtabDataSource =
(DataTable)dgridSender.DataSource;

// DataSource TableStyle.

DataGridTableStyle dgtsCurrent =
dgridSender.TableStyles[dtabDataSource.TableName];

DataGridCell cellCurr = dgridSender.CurrentCell;
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b

// CurrentCell

IbIDatumType.Text = "1";

IblDatumRow.Text = cellCurr._RowNumber.ToString();

IbIDatumColumn.Text = cellCurr.ColumnNumber.ToString(Q);

// TableStyle ColumnStyles DataSource

string strColumnName =
dgtsCurrent.GridColumnStyles[celICurr.ColumnNumber] .

MappingName;
IblIDatumName.Text = strColumnName;

// DataSource
IblDatumDataType.-Text =
dtabDataSource.Rows[0] [strColumnName] .
GetType() -ToString(Q);

// EITHER

// DataSource
IblDatumValue.Text =
dtabDataSource.Rows[cel ICurr.RowNumber]
[strColumnName] -ToString();

//
// DataGrid
IblDatumValue.Text =
dgridSender[cel ICurr.RowNumber,
cellCurr_ColumnNumber].ToString();

/7/ Load DataBindings
IblDatumKey.Text = dgridSender.Text;

cc 16

BindinglInfo~~
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ADO.NET

ADO.NET

.NET Compact Framework

.NET Compact Framework  ADO.NET

ADO.NET
Microsoft SQL Server CE
SQL Server 7.0  SQL Server 2000
.NET Compact Framework
ADO.NET
SQL Server XML

ADO.NET

SQL Server
Server 2000 Data Provider
17-1 .NET Compact Framework
ADO.NET ADO.NET
XML Windows CE
PC Smartphone
Provider .NET Compact Framework
Windows CE

.NET Compact Framework
Microsoft SQL Server CE Microsoft SQL Server IBM DB2

XML Windows CE
Microsoft SQL Server

ADO.NET

ADO.NET

PME

SQL Server CE

SQL

Pocket

SQL Server 2000 Data

SQL Server 2000
SQL Server

ADO.NET Data Provider

IBM DB Everyplace

SyBase
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F Y MBI R

obile
SQL iAnywhere Pocket Access ““In The Hand”~ http://www.
inthe-hand.com Data Provider .NET Framework OLE DB ODBC Oracle
MySQL
17-1 Windows CE
API API
SQL Server CE Data Provider | ADOCE
SQL Server CE
ADO.NET OLEDBCE
SQL Server 2000 SQL Server Data Provider ADOCE
ADO.NET OLEDBCE
ADOCE
ADO.NET OLEDBCE
XML ADO.NET msxml.dll DOM
System.lO Win32 API
Win32 API CeCreateDataBaseEx
N/A
N/A Win32 API
ADO.NET
Data Provider
ADO.NET Windows CE XML
Windows CE 17-2
RDA
SQL Server CE SQL Server 2000
17-2 Windows CE
SQL Server CE SQL Server 2000
RDA SQL Server CE SQL Server 6.5 SQL Server 7 SQL
Server 2000 SQL
RPC .NET Framework
Web Services .NET Compact Framework Web Service SOAP
XML
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ActiveSync
DLL COoM
ActiveSync SQL Server CE
ActiveSync ActiveSync ActiveSync Microsoft Access(.mdb)
Pocket Access(.cdb) Pocket Access
Pocket Access ADO.NET
Data Provider
ActiveSync RAPI ActiveSync
API(RAPI) Windows CE RAPI
ADO.NET SQL
17.1 ADO.NET
ADO.NET
ADO.NET
Windows Form Web Form Web Services .NET
Compact Framework Web Service Web Service
17.5
ADO.NET ADO.NET Data Provider
ADO.NET
ADO.NET Data Provider
SglCeConnection SQL Server CE SglCommand
SQL
DataSet DataTable DataView
ADO.NET
ADO.NET
Microsoft SQL Server CE Microsoft SQL Server 2000
ADO.NET

XML
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17.1.1
ADO.NET
.NET Compact Framework  ADO.NET .NET Compact Framework
.NET
Compact Framework
ADO.NET
SQL
SQL 17-1
SQL Server  SQL Server CE
Application Data Source
Command

Returns a
Select
1 Rows
DataReader

Command

Insert
or

Update

or
Delete

17-1

17.2
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DataSet SqlDataAdapter SQL Server
SglCommand
DataTable @ 3
SglCommand Database
(_inser ] .
SqlCommand -
Ddate Database
SglCommand
SglCeDataAdapter SQL Server CE
SqlCeCommand
DataTable j —
e SqlCeCommand Database
SqlCeCommand —
@ Database
SglCeCommand File
17-2
17.1.2 ADO.NET
17.3 SQL Server CE
9
™ | ADO.NET
* ADO.NET
9
SQL Server SQL Server CE
.NET Compact Framework DataGrid
ComboBox
1
SQL Server CE ADO.NET System.Data.SqlServerCe SQL
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Server
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System.Data.SqlClient

Oracle OLEDB ODBC

System.Data.SqlServerCe

SQL Server CE

SQL Server System.Data.SqlClient
System.Data.Common
System.Data 17-3
17-4
17-3
Directory
File
SqlCeEngine SQL Server CE
X . SQL Server CE
SqlCeConnection, SglConnection
SqglCeCommand, SqlCommand SQL
ExecuteReader
SQL Server CE
SqlCeDataReader, SqlDataReader SQL Server
SQL Server
DataTable
SqlCeDataAdapter, SqlDataAdapter
SELECT INSERT UPDATE
. SELECT
SqlCeCommandBuilder,
. INSERT UPDATE DELETE
SqlCommandBuilder
DataTable
DataSet
DataTable
DataTable
DataRow DataRelation
GetChildRows
ADO.NET ) DataTable
DataView
DataRelation DataTable /
UniqueConstraint DataTable
ForeignKeyConstraint DataTable
DataGrid ListBox DataTable  DataView

ComboBox
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DataTable  DataView
TextBox  Label
RadioButton, CheckBox Button DataTable CurrencyManager
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Mobite FH N AT E

- . DataTable  DataView
DataBindings collection

CurrencyManager
BindingContext
.NET
DataTable
DataTable
CurrencyManager DataTable  DataView “¢ 77
.NET

BindingContext DataTable/DataView

17-4
Namespace
System.Data System.Data.dll
System.Data.Common System.Data.Common.dll
System.Data.SqlServerCe System.Data.SqlServerCe.dll
System.Data.SqlClient System.Data.SqlClient.dll
2
SQL Server CE  SQL Server 2000
SqglCeDataReader NextResult
SqglDataReader  OleDbDataReader NextResult
Data Provider SQL Server CE
SQL Server CE SQL Server Oracle
Data Provider
SqlCeDataReader NextResult SELECT
SQL Server CE SELECT SQL
Server CE NextResult
System.Data.SqglServerCe
SQL Server CE Data Provider
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SQL Server CE
SQL Server CE SQL Server Windows CE  ADO.NET
DataSet.ReadXml 8 3 Windows
CE ADO.NET
17.1.3 ADO.NET
SQL Server CE .NET Compact Framework
ADO.NET .NET ““try...catch...finally””
SqlCeException SqlCeClient
SqlCeException SqlCeException SQL Server CE (
HResult SqlCeException
SqlCeException Errors SqlCeErrors Source
Message NativeError  HResult SqlCeException
SqlCeException Source NativeError  HResult
SqlCeException.Errors[0] Message String.Empty  SqlCeException
InnerException SQL Server CE
Errors SELECT

SqlCeException.Errors[0]
2 Source: Microsoft SQL Server 2000 Windows CE Edition

J Message:

2 NativeError: 25503
2 HResult: -214721900

J  ErrorParameters[0]:

2  ErrorParameters[1]: [ ]

2 ErrorParameters[2]:

L *

NumericErrorParameters[0]: O
NumericErrorParameters[1]: O
2 NumericErrorParameters[2]: 0

L *
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private string strConn = "Data Source=" + @My Docume nts\our Produce Co.sdf";

SqlCeEngine dbEngine = new SqlCeEngine();
dbEngine.LocalConnectionString = strConn;

try
{
dbEngine.CreateDatabase();
}
catch( SqlCeException exSQL )
{
MessageBox.Show(**Unable to create database at " +
dbEngine.LocalConnectionString +
‘. Reason: " +
exSQL.Errors[0] -Message );
}

17.2

ADO.NET DataSet DataSet
17-3
» DataSet
> DataSet DataTable
» DataTable primary key foreign key  unique
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2 DataSet DataTable /
2 DataTable DataView DataTable
DataSet System.Data
DataSet
DataSet Web Service Web Windows
DataSet 4
J
J
. ReadXml/WriteXml XML
J
DataSet SQL Server CE

SQL Server CE
SQL Server CE DataSet

XML
DataSet DataSet DataSet
SELECT
For Each Rows Select
GetChildRows
17.2.1 DataSet DataTable DataView
DataSet ““new””

dsetDB = new DataSet(''AnyName');
DataSet DataTable

private void CreateTable() {
//
DataTable dtabCustomers = new DataTable(''Customers™);
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// 3

DataColumn dcollID = new DataColumn(*ID');
dcollD.DataType = typeof(int);
dcolID.Autolncrement = true;
dcolID.AutolncrementSeed = 1;
dcolID_AutolncrementStep = 1;

DataColumn dcolName = new DataColumn(**Name™);
dcolName.DataType = typeof(string );

DataColumn dcolAddress = new DataColumn(**Address™);
dcolAddress.DataType = typeof(string );

//

dtabCustomers.Columns._Add(dcolID);
dtabCustomers.Columns.Add(dcolName) ;
dtabCustomers.Columns.Add(dcolAddress);

//
dtabCustomers.Constraints.Add("'PKCust', dcollD, true);

//

DataRow drowCust;

drowCust = dtabCustomers.NewRow() ;
drowCust['"Name'] = "Amalgamated United";
drowCust["Address™] = "PO Box 123, 98765";
dtabCustomers.Rows .Add(drowCust) ;

drowCust = dtabCustomers.NewRow();
drowCust[**Name'] = "United Amalgamated”;
drowCust["Address'] = "PO Box 987, 12345";
dtabCustomers.Rows.Add(drowCust) ;

}

SELECT
DataTable SELECT SELECT * FROM Products

Microsoft SQL Server CE ~ Microsoft SQL Server

DataRow Items Items
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dtabCategories CategoryName Muzzy
dtabCategories.Rows[1]["CategoryName™] = "Muzzy";

DataTable Select CategoryName
Widgets

dsetDB.Tables["Categories']-Select(*'CategoryName = "Widgets"");

0

drowX = dsetDB.Tables["Categories'].Select(*'CategoryName ="Widgets"'") [0];

4 Current Original Proposed
Default
4 4
Default Default
Unchanged Modified Added
Deleted
Original ~ Current Unchanged  Modified
Original ~ Current Unchanged
Current Original Modified
ce >» “<new””
Original Current Unchanged
DataRow AcceptChanges DataSet
DataTable AcceptChanges AcceptChanges
AcceptChanges
Unchanged
Current Original  Default 4 Proposed
Proposed
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GetChildRows  GetParentRow Categories  Products

Widgets dsetDB
Categories  Products

// Products Categories
dsetDB.Relations.Add(
"FKProdCat",
-.Tables["'Categories'].Columns['CategorylD"],

.Tables["Products"] .Columns["'CategorylID"],
true);

// Categories Widgets
// Products Widgets
dsetDB.Tables["'Categories'].
Select("'CategoryName = "Widgets"')[0].
GetChi ldRows(""FKProdCat™) ;

End With
3
DataView SQL Server
DefaultView DataView
Filter  Sort String.empty

Filter  Sort
DataSet

17.2.2

o DataGrid
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DataSource DataGrid
DataGrid .NET Compact Framework
ListBox = ComboBox DataTable/DataView
DataSource  DisplayMember ValueMember ListBox
ComboBox
ComboBox .NET Compact Framework

ComboBox

TextBox Label RadioButton CheckBox

DataBindings

DataBindings DataTable/DataView  * 7
DataTable DataView
DataTable “ ” BindingContext
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Vopie EENEER:

DataTable  CurrencyManager DataTable

SQL Server CE
Categories Products
FKProdCat  DataRelation

DataBinding 17-3
DataGrid Categories Category
Products
ADO DataSet “¢ 17 \DataSet”~”

17-4 TextBox

FormGrids Ti ax 12:10 ¢
Franistans .
Franistans - Large
Fraristans - Srnal
tanistans - Smal toductID
11
Product1|Productr|Eategor'|[ategoryN ProductName
*_ 11 Franistan: 1 Franistans Franistans - Large
| 12 Franistan: 1 Franistans
13 Franistar: 1 Franistans Categoryl\]ame
Fraristans
A ] D
[File Dataset ] |
17-3 / 17-4
1
17-3 dsetDB
dsetDB SQL Server CE dsetDB
DataGrid Categories
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DataGrid Products

private void mitemDisplayDS_Click(object sender, EventArgs e)
{
// DataGrid Categories Products
dgridParent.DataSource =
dsetDB.Tables["Categories'];
dgridChild.DataSource =
dsetDB.Tables["Products'].DefaultView;

Products
CurrentCellChanged

private void dgridParent_CurrentCellChanged(object sender, EventArgs e)
{
DataTable dtabParent = (DataTable)dgridParent.DataSource;
DataView dviewChild = (DataView)dgridChild.DataSource;
dviewChild.RowFilter =
“CategorylD = " +
dtabParent.Rows[dgridParent.CurrentRowlndex]['"'CategorylID'"];

b
DataView /
2
17-4 Internal
Label  TextBox

1

2 TextBox

3  TextBox

TextBox
1

ComboBox DataGrid
Label TextBox
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obile

Filter
3

17-5

// ComboBox

F Y MBI R

DefaultView

CurrencyManager

ProductID

ER—

ProductName
Franistans - Small

CategoryName

Franistans

A7 | [

17-5

Load

comboProductlIDs.DisplayMember = strPKDesc;
comboProductlIDs.ValueMember = strPKName;
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comboProductlIDs.DataSource = dtabProducts;
comboProductlIDs.SelectedIndex = 0O;

// DataTable
textProductlID.DataBindings.Add
('Text™, dtabProducts, strPKName);
textProductName.DataBindings.-Add
("'Text"™, dtabProducts, strPKDesc);
textCategoryName.DataBindings.Add
(""Text"™, dtabProducts, strFKDesc);

DataSource DisplayMember
DataSource DataSource
DataSource
DisplayMember
5
n n
Form
dtabProducts
dtabProducts BindingContext
n SelectedIndexChanged
dtabProducts dtabProducts
n Text dtabProducts  Position n
CurrencyManager
Position m CurrencyManager BindingContext

ValueChanged
this.BindingContext[dtabProducts].Position = hsbRows.Value;

Text dtabProducts hsbRows.Value
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dtabProducts.DefaultView
Filter n ValueChanged

dtabProducts.DefaultView.RowFilter = "ProductlID = " +
dtabProducts.Rows[hsbRows.Value]["ProductiD"];

// DataTable
textProductlID.DataBindings.Add
("'Text"™, dtabProducts, strPKName);
textProductName.DataBindings.Add
(""Text"™, dtabProducts, strPKDesc);
textCategoryName.DataBindings.Add
('Text™, dtabProducts, strFKDesc);

Filter

dtabProducts.DefaultView.RowFilter =
"ProductlID = " + textGet.Text;

ProductID

DataTable DataView DataRow
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J
Position
J
Filter
8
Click
Closing  Deactivate
CurrencyManager EndCurrentEdit
CancelCurrentEdit CurrencyManager
CurrencyManager Closing

using System.ComponentModel ;

private void FormUpdate_Closing(object sender,
CancelEventArgs e)

{
//
this._BindingContext[dtabCategories].EndCurrentEdit ();
}
CurrencyManager EndCurrentEdit

Position

CancelCurrentEdit
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17.2.3 XML
XML

DataSet 4 XML

2  WriteXml XML

2  WriteXmISchema

2 ReadXml XML

2 ReadXmlSchema XML

I/0

XML Constraint

XML DataRelation
Categories  Products
// DataSet

dsetDB.Relations.Add(
"FKProdCat",

dsetDB.Tables["Categories™].Columns[*CategorylD"],
dsetDB.Tables["Products'].Columns[''CategorylD"],

true);

/

XML
DataSet
Stream

XML

DataRelation

DataRelation

XML

17  apo.ner

XML 1/0

WriteXml
17-6
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=7xml version="1.0" standalone="yes" 7>
- =ourProduceCos>
- =Categories>
=CategorylD=1</CategoryID>
=CategoryMame=Franistans</CategoryMame:
- =Products:
<ProductiD=11</ProductiDzs
<ProductMame=Franistans - Large</ProductMame:
=CategorylD=1</CategoryID>
</Productss
- =Products:
<ProductiD=12</ProductIiDzs
<ProductMame=Franistans - Medium</ProductMamezs
=CategorylD=1</CategoryID>
</Productss
- =Products:
<ProductIlD>13</ProductID:
<ProductMame=Franistans - Small</ProductMame=
=CategorylD=1</CategoryID>
</Productss
</Categoriess
- <Categories>

17-6 WriteXml XML

// XML
private string strXMLFile =
@My Documents\ourProduceCo.xml";

private void mitemWriteXml_Click(object sender,
EventArgs e)

{

dsetDB.WriteXml (strXMLFile);
bs

17-6 XML

DataRelation Nested
FKProdCat Nested false
XML XML Nested true

//

foreach( DataRelation drelForXML in dsetDB.Relations )

{
drelForXML.Nested = true;

}
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// FKProdCat
dsetDB.Relations["FKProdCat''].Nested = true;

XML
DataRelation

.NET Compact Framework XML

)2 XML << 17 \ReadWriteXML?>?

17.3 Microsoft SQL Server CE

SQL Server 2000 Windows CE

Edition Microsoft SQL Server CE .NET
Compact Framework .NET Compact Framework

.NET Compact Framework

SQL Server CE
J
J SQL Server
ADO.NET
ADO.NET .NET Compact Framework
ADO.NET

SQL Server  SQL Server CE
Microsoft Internet Information Services (11S)

(RDA)
ADO.NET SQL Server CE
SQL Server CE API COM
OLEDBCE ADO OLEDB

17.3.1 SQL Server CE

SQL Server Windows CE
.sdf mydb.sdf mydb
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128 RSA

My DOCUMEnts + E=ii

(E=3 My Pictures
£ My Sounds
(T3 Templates
UAContents
1A
(k-0

I 7

. ourProduceCo

w8 117+ [0] [ 2 B[~
17-7
SQL Server CE Windows CE File
Directory
SQL Server CE
SQL Server CE SqlCeEngine
Compact
17.3.2 SQL Server CE
SQL Server CE SQL Server SQL Server CE SQL SQL
Server SQL SQL Server CE
GRANT DENY PEVOKE
SQL Server CE SQL Server  Transact SQL
DECLARE SET IF  WHILE SQL
SQL Server
Windows CE Unicode Unicode
SQL Server CE SQL
(DML)
INSERT UPDATE DELETE SQL Server CE
DML ADO.NET
SQL SQL
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SQL Server CE SQL Server
Transact SQL Windows CE
SQL Server CE Windows CE
SQL
17-5 17-6 SQL Server CE SQL Server
17-5 SQL Server CE SQL Server
DCL Data Control Language
GRANT REVOKE DENY
DDL Data Definition Language ANSI SQL Server Transact
SQL SQL Server SQL
Server CE
DML Data Manipulation Language ANSI SQL Server Transact
IF-ELSE WHILE DECLARE SET SQL
INFORMATION_SCHEMA TABLES MSysObjects MSysConstrains
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17-6 SQL Server CE SQL Server
DDL .
Unicode
DML
SELECT INSERT UPDATE DELETE
Aggregate Math DateTime String System
READ COMMITTED.
SQL Server CE SQL Server footprint
13 7 SQL SQL
Server 2000 SQL Server CE
CREATE TABLE Products

( ProductlID integer not null primary key

, ProductName nchar(20) not null

, CategorylD integer not null

CONSTRAINT FKProductCategory foreign key (CategorylD)
references Categories(CategorylD)
)
SELECT
SELECT DataGrid DataTable 17-8

! 2 [FormMain

& o6 nas @

[ [Productip [Productvame[CategoryID
anistans - 1

Frani
Franistans - 1
Franistans - 1

\Widgets - Large 2
‘Widgets - 2

‘Widgets - Small 2

File DataSet

|

17-8
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SELECT P.ProductlID as ID
, P.ProductName as Name
, C.CategoryName as Category

FROM Products P
JOIN Categories C on C.CategorylD = P.CategorylD

DataGrid DataGridColumnStyle

SELECT

17.3.3 SQL Server CE Query Analyzer
SQL Server CE Query Analyzer

SQL Server CE
SQL Server CE Query Analyzer

SQL Server 2000  Query Analyzer

SQL Server CE Query Analyzer SQL Server CE
Query

SQL Server CE SQL Server CE Query Analyzer
Isglw20.exe

Analyzer
Query Analyzer

17-9

Query Analyzer
17-10

Tools SCL || (@
%J;Objects SQL | Gridl Notesl
tJefe[#]s e[ [e]e] 10

-

[rocs o] > 4 & B

'%7 Ohbijects SQL |ﬁ Garid l Motes l

=4
B My DacurmentsiourProduceCa,sdf select * from products
ED Tables ]
E| Categories
D Colurnns
ED Indexes

- PrCategories

E| Products
: D Colurnnz

: ProductID int
ProductMame nchar(

CategoryID int
D Indexes
il | Ll
4

Il
17-10 Server CE Query Analyzer ~ SQL
Query Analyzer

1]

17-9 SQL Server CE Query Analyzer  Objects

Query Analyzer
Query Analyzer

Query Analyzer
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( Objects Stop
) Query Analyzer Tools Exit
ADO.NET
17.3.4 SQL Server CE
SQL Server CE CreateDatabase 17-11

7 & |Formmain & T «£ 9:39

CategoryID |CategoryMame

1 Franistans
z widgets

Create DB
Create Tables
Load Data

Drop Database
|Fi|e Datahase DataSet # |A |

17-11 CreateDatabase

System.Data.SqlServerCe Engine SQL Server CE
SQL Server CE Engine
Engine LocalConnectionString
Engine CreateDatabase
SQL Server CE

private string strFile @My Documents\ourProduceCo.sdf";
private string strConn = "Data Source=" +
@"'My Documents\ourProduceCo.sdf";

private void mitemCreateDB_Click(object sender, EventArgs e)

{
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ifT ( File.Exists(strFile) ) { File.Delete(strFile); }

ADO.NET

SqlCeEngine dbEngine = new SglCeEngine();
dbEngine.LocalConnectionString = strConn;

try
{
dbEngine.CreateDatabase();
b
catch( SqlCeException exSQL )
{
MessageBox.Show("'Unable to create database at " +
strFile +
. Reason: " +
exSQL.Errors[0] -Message );
}
}
Engine CreateDatabase DropDatabase
DROP DATABASE SQL Server CE
File
17.3.5 SQL Server CE
SQL Server CE
Engine Engine
SQL DDL CREATE TABLE CREATE INDEX
SQL DML INSERT UPDATE DELETE SQL Server CE
SQL SqlCeConnection

SglCeCommand
SqlCeConnection

Execute

SQL SqlCeConnection

sQL
DML

SqglCeCommand

SqglCeCommand

Execute

17-7 SglCeCommand
ExecuteNonQuery SQL INSERT CREATE
SQL SELECT SUM(Value) FROM Orders
ExecuteScalar
WHERE CustomerID ="ABCD"
ExecuteReader SQL
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private void mitemCreateTables _Click(object sender, EventArgs e)

{

SglCeConnection connDB = new SqglCeConnection();
SqlCeCommand cmndDB = new SqglCeCommand() ;

connDB.ConnectionString = strConn;
connDB.Open();

cmndDB.Connection = connDB;

cmndDB.CommandText =
" CREATE TABLE Categories " +
" ( CategorylD integer not null ™ +
" CONSTRAINT PKCategories PRIMARY KEY " +
" , CategoryName nchar(20) not null " +
")
cmndDB . ExecuteNonQuery();

cmndDB . CommandText =
" CREATE TABLE Products " +
" ( ProductlID integer not null " +
" CONSTRAINT PKProducts PRIMARY KEY ™ +
" , ProductName nchar(20) not null " +
" , CategorylD integer not null " +
" , CONSTRAINT FKProdCat " +
" foreign key (CategorylD) " +
references Categories(CategorylD) " +
DD I
cmndDB . ExecuteNonQuery();

connDB.Close();
}

SQL Server CE 3
CREATE INDEX

private void mitemLoadData Click(object sender, EventArgs e)

{

SqlCeConnection connDB = new SqlCeConnection();
SglCeCommand cmndDB = new SqglCeCommand() ;

connDB.ConnectionString = strConn;
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connDB._Open();

cmndDB.Connection = connDB;
cmndDB.CommandText =

" INSERT Categories " +

" (CategorylD, CategoryName)™™ +

" VALUES (1, "Franistans® )";
cmndDB . ExecuteNonQuery() ;
cmndDB . CommandText =

" INSERT Categories " +

" (CategorylD, CategoryName)" +

"  VALUES (2, "Widgets®™ )*;
cmndDB . ExecuteNonQuery();

cmndDB . CommandText =
" INSERT Products " +
" (ProductlID, ProductName, CategorylD)" +
' VALUES (11, “Franistans - Large®, 1 )";
cmndDB . ExecuteNonQuery();
cmndDB.CommandText =
" INSERT Products " +
" (ProductlID, ProductName, CategorylD)" +
" VALUES (12, “Franistans - Medium®, 1 )";
cmndDB . ExecuteNonQuery() ;
cmndDB.CommandText =
" INSERT Products " +
" (ProductlID, ProductName, CategorylD)" +
" VALUES (13, "Franistans - Small®, 1 )";
cmndDB . ExecuteNonQuery() ;
cmndDB . CommandText =
" INSERT Products " +
" (ProductlID, ProductName, CategorylD)" +
" VALUES (21, "Widgets - Large®, 2 )";
cmndDB . ExecuteNonQuery();
cmndDB.CommandText =
" INSERT Products " +
" (ProductlID, ProductName, CategorylID)" +
" VALUES (22, "Widgets - Medium®, 2 )";
cmndDB . ExecuteNonQuery() ;
cmndDB.CommandText =
" INSERT Products " +
" (ProductlID, ProductName, CategorylD)" +
" VALUES (23, "Widgets - Small®, 2 )";
cmndDB . ExecuteNonQuery() ;
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connDB.Close();

bs
» ADO << 17 \CreateDatabase””
SQL ExecuteNonQuery

SQL

17.3.6
SQL Server CE
SqglCeDataReader 3
SqlCeDataReader SQL
DataReader
Get
SELECT SELECT ProductID, ProductName FROM Products
DataReader ProductID
intVar = drdrDataReader.GetInt32(0);
//
intVar = drdrDataReader.GetValue(0);
//
intVar = drdrDataReader . ltem["ProductlID"];
ProductName
strVar = drdrDataReader.GetString(1);
//
strVar = drdrDataReader.GetValue(l);
//
strVar = drdrDataReader.ltem["ProductName'"];
DataReader SqlCeCommand ExecuteReader
DataReader DataReader
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using System;

using System.I10;

using System.Drawing;
using System.Collections;

using

System.Windows.Forms;

using System.Data;
using System.Data.Common;
using System.Data.SqglServerCe;

namespace

DataReader

| 17  apo.neT
DataReader Read DataReader Seek
J
J ExecuteReader SglCeCommand
J Seek
. Read Seek
Seek A1 .NET Compact Framework
Seek Seek
SELECT WHERE Seek
Seek
Read  Seek 17-12 ComboBox
ComboBox TextBox
&3 ‘Fn:nr'mr‘-'lam Ti x 12:43
22 A
0
Ftharne
CategoryIDr

555



indows

556

/// <summary>

/// Summary description for FormMain

/// </summary>

public class FormMain : System.Windows.Forms.Form

{
internal System._Windows.Forms.Label IblCategoryName;
internal System.Windows.Forms.Label IblProductName;
internal System.Windows.Forms.Label IblProductlD;
internal System._Windows.Forms.TextBox textCategoryName;
internal System.Windows.Forms.TextBox textProductName;
internal System.Windows.Forms.TextBox textProductlD;
internal System._Windows.Forms.ComboBox comboKeys;

public FormMain(Q)
{
//
// Required for Windows Form Designer support
//
InitializeComponent();
s
/// <summary>
/// Clean up any resources being used.
/// </summary>
protected override void Dispose( bool disposing )
{
base.Dispose( disposing );

}

#region Windows Form Designer generated code

/// <summary>
/// The main entry point for the application
/// </summary>

static void Main(Q)

{

Application.Run(new FormMain());

b
//

private string strFile = @My Documents\ourProduceCo.sdf";

//
private string strConn = "Data Source=" +
@My Documents\ourProduceCo.sdf";



//
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private string strGetProductlDs =

//

" SELECT ProductlID " + "  FROM Products '';

private string strGetOneProduct =

" SELECT ProductlD, ProductName, CategoryName "' +

" FROM Products P ™ +

" JOIN Categories C on C.CategorylD = P.CategorylID "
" WHERE P.ProductlD = *;

// ComboBox SelectIndexChanged

private bool boolLoading = true;

private void FormMain_Load(object sender, EventArgs e)

{

}

//
this_MinimizeBox = false;

Application.DoEvents();

//
if (I File.Exists(strFile) )

MessageBox . Show(
"Database not found. Run the CreateDatabase ™ +
"program for this chapter first. Then run " +
"this program.');

}

// ComboBox

//

LoadProductIDs();
comboKeys.Selectedlndex = 0;

+

private void comboKeys SelectedIndexChanged(object sender,

{

EventArgs e)

//
f (! boolLoading )

i

{
LoadOneProduct((int)comboKeys.Selectedltem);

}
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}

private void textProductName_Validated(object sender,
EventArgs e)

{
//

UpdateSelectedRow(int.Parse(textProductlID.Text),
textProductName.Text) ;
}

private void LoadProductIDs()

{
// ComboBox.

comboKeys. Items.Clear();

// A connection, a command, and a reader
SqglCeConnection connDB =

new SglCeConnection(strConn);
SqlCeCommand cmndDB =

new SqglCeCommand(strGetProductliDs, connDB);
SqlCeDataReader drdrDB;

//
connDB.Open();

// SQL SqlCeReader
drdrDB = cmndDB.ExecuteReader();

// ComboBox
// reader
while ( drdrDB.Read() )

{
comboKeys. I'tems.Add(drdrDB["*ProductiID']);

}
drdrDB.Close();

//
connDB.Close();

// ComboBox SelectedlndexChanged
this.boolLoading = false;

}

private void LoadOneProduct( int intProductlD)
{
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// A connection, a command, and a reader
SqglCeConnection connDB = new SqglCeConnection(strConn);
SqlCommand cmndDB = new SqlCommand(strSQL,connDB);
SqlCeDataReader drdrDB;

//
connDB.Open();

// Command

// reader.

cmndDB.Connection = connDB;
cmndDB.CommandType = CommandType.TableDirect;
cmndDB.CommandText = "Products';

cmndDB. IndexName = "PKProducts";

drdrDB = cmndDB.ExecuteReader();

// Products ComboBox ProductlID
//
// reader.

drdrDB.Seek(DbSeekOptions.FirstEqual, intProductlD);
if( drdrDB.Read() )

{
LoadControlsFromRow(drdrDB) ;

}
drdrDB.Close();

// Close the connection.
connDB.Close();

private void LoadControlsFromRow( SqlCeDataReader drdrDB)

{

}

// Transfer the column titles and the field

// contents of the current row from the

// reader to the form®s controls.
IbIProductlID.Text = drdrDB.GetName(0);
textProductID.Text = drdrDB.GetValue(0) .-ToString();
IbIProductName.Text = drdrDB.GetName(1);
textProductName.Text = drdrDB.GetValue(1).ToString();
IblCategoryName.Text = drdrDB.GetName(2);
textCategoryName.Text = drdrDB.GetValue(2).ToString(Q);

private void UpdateSelectedRow(int intProductliD,
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string strProductName)

{
// A connection and a command
SglCeConnection connDB = new SqglCeConnection(strConn);
SqglCeCommand cmndDB = new SglCeCommand();
//
connDB.Open();
//
cmndDB.Connection = connDB;
cmndDB.CommandText =
' UPDATE Products " +
" SET ProductName = " + """ + strProductName + """ +
" WHERE ProductlID = ™ + intProductiD;
cmndDB . ExecuteNonQuery () ;
//
connDB.Close();
3
}
}
¥ ADO DataReader << 17
\DataReader>~
LoadProductIDs SELECT DataReader SELECT
SglCeCommand DataReader
Read
ADO.NET
LoadOneProduct Read Seek
Seek Read Read reader Read
reader reader
17-12 Products Seek
LoadOneProduct WHERE Seek
17-13 LoadOneProduct
CategoryName CategoryID
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Formmain &2V 1o

ProductlD
ProductMame Franistans - Large

17-13 LoadOneProduct

private void LoadOneProduct( int intProductlD)

{
// ProductID SELECT
string strSQL = strGetOneProduct + intProductlD;
// A connection, a command, and a reader
SglCeConnection connDB = new SqlCeConnection(strConn);
SglCommand cmndDB = new SqlCommand(strSQL,connDB);
SglCeDataReader drdrDB;
//
connDB.Open();
// SQL SqlCeReader
drdrDB = cmndDB.ExecuteReader();
// reader.
if ( drdrDB.Read() )
{
LoadControlsFromRow(drdrDB) ;
}
drdrDB.Close();
//
connDB.Close();
b
ExecuteReader DataReader
DataReader SqlCeDataReader
reader
SqglCeConnection
DataReader DataRow DataRow
DataReader DataReader DataReader
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17.3.7 SQL Server CE

textProductName.Validated

private void textProductName_Validated(object sender, EventArgs e)

{
1/

UpdateSelectedRow(int.Parse(textProductlID.Text), textProductName.Text);

}

private void UpdateSelectedRow(int intProductliD,
string strProductName)

{
// A connection and a command
SglCeConnection connDB = new SglCeConnection(strConn);
SqlCeCommand cmndDB = new SqglCeCommand() ;
//
connDB.Open();
//
cmndDB.Connection = connDB;
cmndDB.CommandText =
" UPDATE Products " +
" SET ProductName = " + """ + strProductName + """ +
" WHERE ProductlID = " + intProductlD;
cmndDB . ExecuteNonQuery() ;
//
connDB.Close();
}
Validated
?” ComboBox SelectedIndexChanged
Open  Close Load Closed
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SglCeConnection SglCeCommand  SqlCeDataReader

SQL Server CE
SQL Server CE

17.4 Microsoft SQL Server

Microsoft SQL Server .NET Compact Framework
SQL Server SQL Server CE .NET Compact Framework
Windows CE SQL Server .NET
Compact Framework SQL Server CE  SglCeConnection SglCeCommand
SQL Server  SglConnection SglCommand
Microsoft SQL Server ADO.NET System.Data.SqlClient
SQL Server SQL Server CE
() SQL Server
ConnectionString ~ CommandText

SQL Server CE  SQL Server SQL Server
.NET Compact Framework ADO.NET
SQL Server CE SQL Server 2000

1 SQL Server SQL Server CE

SQL Server

SQL Server SQL

SQL Server

SQL Server
2 SQL Server SQL Server CE

SQL Server

SQL Server GRANT REVOKE DENY

SQL Server ANSI INFORMATION_SCHEMA
3 SQL Server SQL Server CE

SQL Server

SQL Server

4 SQL Server SQL Server CE
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SQLCommand
5 System.Data.SqlClient System.Data.SqlServerCe
Engine DDL
Seek
6 reader
SQL Server reader
SQL Server CE reader
7
SQL Server
SQL Server CE
SQL Server
SQL Server CE
SQL Server  Northwind SQL Server
System.Data.SqlClient.dll
SQL Server
using System.Data.SqlClient;
17.4.1 SQL Server
SQL Server CE SQL Server
SQL Server CE SglCeConnection SQL Server
SqlConnection Microsoft PME
SQL Server CE  DataReader SQL Server
17-12 DataReader DataReader
17-14

564



SQL
SqlDataReader

17

ADO.NET

0}

ST o O

¢ o [Formmain
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CategoryIlD

17-14 DataReader

SQL Server
SQL Server SQL Server CE
Seek LoadOneProduct

using System;

using System.Windows.Forms;
using System.Data;

using System.Data.SqlClient;

namespace DataReader

{

/// <summary>

/// Summary description for FormMain

/// </summary>

public class FormMain : System.Windows.Forms.Form

{

#region Assorted Generated Code
#region Windows Form Designer generated code

//

private string strConn =
"data source=QOurServer;" +
"initial catalog=Northwind;" +
"user id=DeliveryDriver;" +
"pwd=DD;" +
"workstation id=OurDevice;" +
"packet size=4096;" +
"persist security info=False;";

//
private string strGetProductlDs =
" SELECT ProductlD FROM Products **;

//
private string strGetOneProduct =

SqlCe
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" SELECT ProductlD, ProductName, CategoryName ' +

"  FROM Products P " +

" JOIN Categories C on C.CategorylD = P.CategorylD ™ +
" WHERE P.ProductID = *;

// ComboBox SelectlIndexChanged
private bool boolLoading = true;

private void FormMain_Load(object sender, EventArgs e)

{
//

this_MinimizeBox = false;
Application.DoEvents();

// ComboBox
LoadProductiDs();
comboKeys.Selectedlndex = 0;

}

private void comboKeys SelectedIndexChanged(object sender,
EventArgs e)

{
//

f (! boolLoading )

i

{
LoadOneProduct((int)comboKeys.Selectedl tem);

}

}

private void textProductName_Validated(object sender,
EventArgs e)

{
//

UpdateSelectedRow(int.Parse(textProductID.Text),
textProductName.Text) ;

}

private void LoadProductIDs()

{
// ComboBox.

comboKeys. Items.Clear();

// A connection, a command, and a reader
SqglConnection connDB =
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new SqglConnection(strConn);
SqglCommand cmndDB =

new SglCommand(strGetProductlDs, connDB);
SqlDataReader drdrDB;

try

{
1/

connDB.Open();

// SQL SqglReader
drdrDB = cmndDB.ExecuteReader();

// ComboBox
while ( drdrDB.Read() )
{
comboKeys. I'tems.Add(drdrDB["'ProductiID']);
}
// reader
drdrDB.Close();
}
catch( SglException exSQL )
{
foreach( SqlError errSQL in exSQL.Errors )
{
MessageBox.Show(errSQL .Message) ;
}
}
finally
{
//
connDB.Close();
// ComboBox SelectedlndexChanged
this.boolLoading = false;
}

private void LoadOneProduct( int intProductlID )

{

// ProductlD SELECT
string strSQL = strGetOneProduct + intProductlD;

// A connection, a command, and a reader
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}

SqlConnection connDB = new SglConnection(strConn);
SqglCommand cmndDB = new SqlCommand(strSQL,connDB) ;
SqlDataReader drdrDB;

//
connDB.Open();

// SQL SqglReader
drdrDB = cmndDB.ExecuteReader();

// reader
if ( drdrDB.Read() )
{

LoadControlsFromRow(drdrDB) ;

}
drdrDB.Close();

//
connDB.Close();

private void LoadControlsFromRow( SglDataReader drdrDB )

{

}

// reader

IbIProductlID.Text = drdrDB.GetName(0);
textProductID.Text = drdrDB.GetValue(0) .-ToString();
IbIProductName.Text = drdrDB.GetName(1);
textProductName.Text = drdrDB.GetValue(1).ToString();
IblCategoryName.Text = drdrDB.GetName(2);
textCategoryName.Text = drdrDB.GetValue(2).ToString(Q);

private void UpdateSelectedRow(int intProductliD,

{

string strProductName)

// A connection and a command
SqlConnection connDB = new SglConnection(strConn);
SqglCommand cmndDB = new SqglCommand() ;

//
connDB.Open();

//
cmndDB.Connection = connDB;
cmndDB.CommandText =
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' UPDATE Products " +
" SET ProductName = " + """ + strProductName + """ +
" WHERE ProductlID = " + intProductlD;

cmndDB . ExecuteNonQuery () ;

//
connDB.Close();

4 ADO DataReader SQLServer
< 17 \DataReader SQLServer~~
SQL Server CE  SQL Server

//

private string strConn =
"data source=OurServer;" +
"initial catalog=Northwind;" +
"user id=DeliveryDriver;" +
"“pwd=DD;" +
"workstation id=OurDevice;" +
"packet size=4096;" +
"persist security info=False;";

SQL Server SQL Server CE SQL Server CE

private string strConn = '"Data Source=" +
@My Documents\ourProduceCo.sdf";

SQL Server
Visual Studio .NET
Windows
Application Smart Device Application Windows Application Toolbox
Data 17-6
<New Connection...>
17-17 17-8
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R Fairker oo {DynamicProperties
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E OIEDbDataAda_pter ConnectionTimeu
@; CQleDbConnection Datahase
‘2'5 QleDbCommand DataSource
m SqlDatasdapter Maodifiers
f)’;‘ SqlConnection PacketSize
@8 solCommand WorkstationId
17-16 17-17
Properties
.NET Compact Framework
SglCommand
SqglCeCommand reader
SqlDataReader Seek
i
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17.4.2 SQL Server
SQL SQL Server
SELECT
SQL
SQL
procModifyProductinfo
SQL Server
CREATE PROCEDURE procModifyProductlnfo
@ProductID int = null,
@ProductName nvarchar(40) = null,
@UnitPrice money = null
AS
BEGIN
IF @ProductlID is null
BEGIN
RAISERROR("Product ID not supplied.",10,1)
RETURN 1
END

IF not exists (SELECT *
FROM Products
WHERE ProductID = @ProductlD)
BEGIN
RAISERROR("Product ID not on file.",10,1)
RETURN 1
END

BEGIN TRANSACTION

IF @ProductName is not null
UPDATE Products
SET ProductName = @ProductName
WHERE ProductlID @ProductliD
IF @@ERROR <> O
BEGIN
ROLLBACK TRANSACTION
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RAISERROR("Unable to update Products table.",10,1)
RETURN 1
END

IF @UnitPrice is not null
UPDATE Products
SET UnitPrice = @UnitPrice
WHERE ProductlD = @ProductlD
IF @@ERROR <> 0
BEGIN
ROLLBACK TRANSACTION
RAISERROR("Unable to update Products table.",10,1)
RETURN 1
END

COMMIT TRANSACTION

RETURN O
END
b SQL Server << 17 \SQLCode>*
SQL SQL Server
““Carnavon Tigers”” “<$987.65”~
EXEC procModifyProductinfo 18, "Carnavon Tigers®", 987.65
SQL CommandText
ExecuteNoResults
1
2 CommandType CommandType.StoredProcedure
3 CommandText
4 Parameters
5
6 Execute
7 5 6
4 SQL Server
Visual Studio .NET
Visual Studio .NET Windows
Application Server Explorer SQL Server
17-19
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Form1.cs [Design]* |

= § Data Connections
Bl 3 TECH-SOFTDEY.Morthwind.dba

-- Tables

Bl [y Views

B @ Stored Procedures

-- CustOrderHist

: CustOrdersDetail
CustOrdersOrders
Employee Sales by Country
Sales by Year
SalesByCategory
- Ten Most Expensive Products
= % SErvers

5 taling

g%-l sqlConnectionl

17-19

Parameters 17-20

cmndDB
Windows Form Designer generated code

Sl arareler Collection Editor

Mermbeery: RETURM_VALUE Prope e
1] ﬂ B pata
1| BBegrwirsy Dok Directn Returnvabie =]
2| indrg_Date ﬂ Frecan 0

b2 U

=] 4

SorieCohamn

ScurceVerson | Current

SO TyDe Int

Ve

B Misc
Paraslerhlame  SRETURN_VALLUE

&M genow |

0K I Corvel Help

17-20 Parameters

SglCommand cmndDB = new SqglCommand() ;

//

Properties
Code View
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// cmndDB
//
this.cmndDB.CommandText = "ModifyProductinfo™;
this.cmndDB.CommandType = CommandType.StoredProcedure;
this.cmndDB.Connection = this.connNorthwind;
this.cmndDB.Parameters.Add(
new SqglClient._SqlParameter(
"@RETURN_VALUE"™, SqglDbType.Int, 4,
ParameterDirection.ReturnValue, false,
((System.Byte)(0)), ((System.Byte)(0)),
""", DataRowVersion.Current, null));
this.cmndDB.Parameters.Add(
new SqglClient._SqglParameter(
"@ProductID", SqlDbType.Int, 4));
this.cmndDB.Parameters.Add(
new SqglClient._SqlParameter(
"@ProductName", SqglDbType.NVarChar, 40));
this.cmndDB.Parameters.Add(
new SqglClient._SqlParameter(
"@UnitPrice", SqlDbType.Money, 4));

Windows Application Smart Device Application
UpdateSelectedRow SqlCe
Sql this

private void UpdateSelectedRow(int intProductliD,
string strProductName)
{
// A connection and a command
SqlConnection connDB = new SglConnection(strConn);
SglCommand cmndDB = new SqlCommand();

try

{
//
connDB.Open();

//
cmndDB.CommandText = "procModifyProductinfo™;
cmndDB.CommandType = CommandType.StoredProcedure;
cmndDB.Connection = connDB;
cmndDB . Parameters . Add(

new SqglParameter(
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"@RETURN_VALUE"™, SqlDbType.Int, 4,

ParameterDirection.ReturnValue, false,

((System.Byte)(0)), ((System.Byte)(0)),

", DataRowVersion.Current, null));
cmndDB . Parameters.Add(

new SqglParameter(

"@ProductlID", SqlDbType.Int, 4));
cmndDB . Parameters.Add(

new SqglParameter(

"@ProductName", SqlDbType.NVarChar, 40));
cmndDB . Parameters.Add(

new SqglParameter(

"@UnitPrice"™, SqlDbType.Money, 4));

//

cmndDB . Parameters["@ProductID™] .Value =
int._Parse(comboKeys.Selectedltem.ToString()):

cmndDB . Parameters["@ProductName'] .Value =
textProductName.Text;

cmndDB.Parameters["@UnitPrice'"].Value = 123.45;

//
cmndDB . ExecuteNonQuery() ;

// SQL Server
if((int)cmndDB.Parameters["@RETURN_VALUE™] .Value != 0)
{
MessageBox - Show(
"You should have already caught a SglException."'

)
}
¥
catch( SqlException exSQL )
{
foreach( SqglError errSQL in exSQL.Errors )
{
MessageBox.Show(errSQL .Message) ;
}
}
finally
{
//

connDB.Close();
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17.4.3 DataSet

CommandText SELECT
INSERT UPDATE DELETE

SELECT
SelectCommand SELECT Fill

INSERT UPDATE DELETE

DataReader

17-14 17-21

e Formupdate ¢t V) 2 1245 @

Franistans -
CategoryID
b |

CategoryMName

Franistans

17-21

CREATE PROCEDURE procModifyCategorylnfo
@CategorylID int = null,
@CategoryName nvarchar(40) = null
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AS
BEGIN
IF @CategorylID is null
BEGIN
RAISERROR("Category 1D not supplied.”,10,1)
RETURN 1
END

IF not exists (SELECT *
FROM Categories
WHERE CategorylID = @CategorylD)
BEGIN
RAISERROR("Category ID not on file.",10,1)
RETURN 1
END

BEGIN TRANSACTION

IF @CategoryName is not null
UPDATE Categories
SET CategoryName = @CategoryName
WHERE CategorylID = @CategorylD
IF @@ERROR <> O
BEGIN
ROLLBACK TRANSACTION
RAISERROR("Unable to update Categories table.",10,1)
RETURN 1
END

COMMIT TRANSACTION
RETURN O
END

ID

UpdateCommand

Update Fill

//

SqlCommand cmndDB = new SqlCommand();

cmndDB.CommandText = "‘procModifyCategorylnfo™;

cmndDB.CommandType = CommandType.StoredProcedure;

cmndDB.Connection =
daptCategories.SelectCommand.Connection;
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cmndDB . Parameters.Add(
new SqglParameter(
"@RETURN_VALUE"™, SqlDbType.Int, 4,
ParameterDirection.ReturnValue, false,

((System.Byte)(0)), ((System.Byte)(0)),
"', DataRowVersion.Current, null));

cmndDB . Parameters.Add(

new SqglParameter(

"@CategorylD", SqlDbType.Int, 4, "CategorylD™));
cmndDB . Parameters.Add(

new SqglParameter(

"@CategoryName', SqlDbType.NVarChar, 40, "CategoryName'™));

cmndDB . Parameters["'@CategorylID"].SourceVersion =
DataRowVersion.Original;

> SQLServer << 17 \DataSet_
SQLServer?”
"@CategoryName"

SQL

ADO.NET
ADO.NET

17.4.4 DataSet
SQL Server CE  SQL Server Fill Update
Update

Microsoft SQL Server  ADO.NET Microsoft SQL Server CE
PME
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SQL Server SQL Server CE
17.5 Web Services
Web
HTML “
Web HTML
/ ?”
Web Web Service Web
Service Visual Studio .NET
17.5.1 XML XSD SOAP
W3C (XML)
(XSD) Web Service 17-22
XML 17-23 17-22 XML XML

- <ourProduceCo>
- <Categories>

- <Products=>

</Productss
- <Products>

</Productss
- <Products>

</Productss
</Categories>
- <Categories>

- <Products=>

</Productss
- <Product

<tuml version="1.0" standalone="yes" 7=

<CategorylD>1</CategorylD>
<CategoryMame>Franistans</CategoryMNamez

<ProductIlD=11</ProductID>
<Producthames>Franistans - Large</Producthlames
<CategorylD:1l«/CategoryID:

<ProductlD=12</ProductID=
<ProductMame=Franistans - Medium<,/Productiame
«CategorylD=1</CategorylD=>

<ProductlD=13</ProductIDs=
<ProductMName:=Franistans - Small</ProductMame:
«CategorylD=1</CategorylD=>

<CategoryID=2</CategoryIDx=
<CategoryMame>Widgets</CategoryMame=

<ProductlD=2 1</ProductIiD=
<ProductMame>Widgets - Large</ProductMame:=
<CategorylD=2</CategorylD:
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17-22 XML

<tuml version="1.0" encoding="utf-g" 7>
- «<xsischema id="ourProduceCo" xmins="" xmins: xs="http:/ /www.w3.0rg/ 2001/ XMLSch
com:xml-msdata">
- «usielement name="ourProduceCo" msdata:1sDataSet="true" msdata: Locale="zh-CN">
- axsicomplerTypes
- «<xsichoice maxOccurs="unbounded">
- «xsielement name="Categories">
- axsicomplexType:s
— “RS!SEUENCE
<xsielement name="CategoryID" type="xs:string" minOccurs="0" /=
<xsielement name="CategoryName" type="xs:string" minCOccurs="0" />
- «xsielement name="Products" minOccurs="0" maxOccurs="unbounded">
- axsicomplexType:s
— “RS!SEUENCE>
<xsielement name="ProductID" type="xs:string" minCccurs="0" /=
<xsielement name="ProductName" type="xs:string" minOccurs="0" /
<xsielement name="CategoryID" type="xs:string" minCccurs="0" /=
</¥sisequence>
</fusicomplexTypes
= /us elements
</¥sisequence>
=/wsicomplexTypes
</wsielements
</us:choice>
=fusicomplexTypes
</uselements
</wsischemas

17-23 17-22 XSD
XML
XML
SOAP
Microsoft Web Service “ URL

” Web Service Web Web Internet
.asmx .NET Compact Framework
Visual Studio .NET
Web SOAP
XML URL
Web Service
Web Service Web Service
Web Service Web Web Service
Primes  DataSupplier Primes
DataSupplier
17.5.2 Web Service
Web Service IDE ASP.NET Web Service,
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17-24 Web Service
Web New Project
Smart Device Application Web Service
IP Web Service
Web Service
Web Service WebForml.asmx .asmx
WebForm1
// WEB SERVICE EXAMPLE
// The HelloWorld() example service
// returns the string Hello World
// Uncomment the following lines then
// save and build the project
// To test this Web Service, press F5
[WebMethod]
public string HelloWorld(Q)
{
return ""Hello World";
b
WebMethod
WebMethod
Primes Web Service
Primes.asmx .asmx
Primes Primes GetFloorPrime
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Primes

using System;

using System.Collections;
using System.ComponentModel;
using System.Data;

using System.Diagnostics;
using System.Web;

using System.Web.Services;

namespace WSService

{

/// <summary>

/// Summary description for Primes

/// </summary>

public class Primes : System.Web.Services.WebService

{
public Primes(Q

{
//CODEGEN: This call is required

// by the ASP_NET Web Services
InitializeComponent();

}

#region Component Designer generated code

[WebMethod] public int GetFloorPrime( int Target )

{
f( Target <= 1)

i
{
return 1;
¥
if( Target == 2 )
{
return 2;
}
int k = Target - (Target 2=07?1:0);
for( int j=k; j>=1; j-=2 )

{
f( IsPrime(d@) )

return j;

i
{
}

}
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return 1;

}

private bool IsPrime( int Candidate)

{
for( int j=3; j<=Candidate - 1; j+=2 )
{

f( Candidate Jj =0)

return false;

- -

f( J * j >= Candidate )
break;

{
}

}

return true;

Web
17-25

Wy el bervnr “srosol et Lgslorer

TR SRD EG G TAD B
e - - - L e - L N e R S
3 ] T T T —p—

Primes

Tha follssni Speraliond afe supparied. For 4 formal defivtoh, please reviem the Servide Description

This web servies |5 using Bitp: / tempurisrg/ as i3 delsult nassespacn,
Recgmmendation: Change the default nameipace befare the X801 Web wervice is made publ

Each %ML Wb tarvics nesds & urigus nemespscs is arder for cdisrt spplications to Sstinguich it fram oth)
web servitas that are usder daveleprrant, bt published XML Web servoes sheuld use a iy

Taur =ML Web servecs shauld be rentifd By & namaspaces that you contral

T
ARtaugh mary XKML Wb service samaspaces baok bos URLE, thay sesd rat poink &

17-25 Primes Web Service

System.Web.Services WSDL
Primes Web Service
17-25 Web Service Web Service  Visual Studio .NET
Visual Studio .NET Web Service .asmx
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URL http://localhost/\WebService/Servicel.asmx
URL http://localhost/WebService/Servicel.asmx?op=GetFloorPrime
GetFloorPrime Web

17-26

D Frinees Web Service - Microsolt Inbemet Doplorer
EFE WD R0 WA TR S

- -0 D S ame atmE wRE 3B S o = E NS G

HRE) [] ot s e s Service er i . assrosPogrmiGedFhoca Privng

Primes

Click here for & complete hst of operstions

GetFleorPrime
Test

To test the aparation using the HTTP FOST protoced, dick the 'Drolos” Bufton

Faramnetar Valua

Target:

IFrvdlon

17-26 Web Service Primes
SOAP 17-27
GetFloorPrime

SOAP
The following is a sample SOAP request and response. The placeholders shown need to

PO3ST /WebService/Servicel.asmx HTTP/1.1

Host: localhost

Content-Type: text/xml; charset=utf-g
Content-Length: length

S0APAction: "http://tempuri.org/GetFloorPrime"

<?xml wversion="1.0" encoding="utf-5"2>
<soap:Envelope xmlns:xsi="http://wuw.w3.oryg/2001/EMLSchema-inst
<zsoap: Body>
<GetFloorPrime xmlns="http://tempuri.orgs ">
<Target>int</Target:>
</GetFloorPrime>
</ soap: Body>
</soap:Envelope>

HTTP/1.1 200 OK
Content-Type: text/xml; charset=utf-g
Content-Length: length

<?xml wersion="1.0" encoding="utf-5"2>
<soap:Envelope xmlns:xsi="http://wuw.w3.org/2001/IMLSchema—inst

<zsoap: Body>

17-27 SOAP

Primes 16 SOAP 17-28
GetFloorPrime 13
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A ek locathost WebService Service | asmsy GetFlosrPrime -
iE e By EEe IRD SR
- oo 0 A A Dew GemE FEs

18T |1.U B o st PebServica Servios 1 s Get Moo Prime

<teml vergion="1.0" encodnge"utf-8" >
cnt xminse*hittp:/ fAempur.ong /> 13</int>
17-28 GetFloorPrime SOAP
Web Service DataSupplier
Web Service

using System;

using System.Collections;
using System.ComponentModel;
using System.Data;

using System.Diagnostics;
using System.Web;

using System.Web.Services;

namespace WSService

{
/// <summary>
/// Summary description for DataSupplier
/// </summary>
public class DataSupplier : System.Web.Services.WebService
{
public DataSupplier()
{
//CODEGEN: This call is required
// by the ASP.NET Web Services
InitializeComponent();
}
#region Component Designer generated code
[WebMethod] public DataSet GetNorthwindData()
{
return Global .dsetDB;
}
}
}
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using
using
using
using
using
using
using

Web Service Global.asax
System.Data System.Data.SqlClient,
Products Server Explorer
System;
System.Data;
System.Data.SqlClient;

System.
System.
System
System

Collections;
ComponentModel ;

-Web;
-Web.SessionState;

namespace WSService

{

/// <summary>

/// Summary description for Global

/// </summary>

public class Global : System.Web.HttpApplication

{

/// <summary>
/// Required designer variable
/// </summary>
private System.ComponentModel. IContainer components = null;

public Global()

{
Init
T

interna

ializeComponent();

ADO.NET
Northwind
Global.asax

System.Data.SqglClient.SqlDataAdapter daptCategories;

interna

System.Data.SqlClient.SglCommand SqglSelectCommandl;

interna

System.Data.SqglClient.SqlConnection connNorthwind;

interna

System.Data.SqglClient.SqlCommand SqlSelectCommand2;

interna

System.Data.SqlClient.SqglDataAdapter daptProducts;

public static DataSet dsetDB;

protected void Application_Start(Object sender,

EventArgs e)



17  apo.ner

{
dsetDB = new DataSet();

LoadDataSet(dsetDB);

}

protected void Session_Start(Object sender, EventArgs e)

{

}

protected void Application_BeginRequest(Object sender,
EventArgs e)

{

}

protected void Application_EndRequest(Object sender,

EventArgs e)
{

}
protected void Application_AuthenticateRequest(

Object sender,
EventArgs e)
{
T
protected void Application_Error(Object sender,
EventArgs e)
{
ks
protected void Session_End(Object sender, EventArgs e)
{
ks
protected void Application_End(Object sender, EventArgs e)
{

}
private void LoadDataSet( DataSet dsetDB)
{
daptCategories.Fill(dsetDB, "Categories™);
daptProducts.Fill(dsetDB, "Products™);
dsetDB.Relations.Add(
"FKProdCAt",
dsetDB.Tables[""Categories'].Columns[*"CategorylID"],
dsetDB.Tables["Products'] .Columns["'CategorylID"],
true);
}

#region Web Form Designer generated code
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DataSupplier

SOAP DataSet.WriteXml XML
17-29 GetNorthwindData

Paml wersion="1.0" encoding="ut{-8" 7>
“xs:schema id="owrProduceCo” smlns="" smlns:xs="http:/fwww. w3 org/2001/XNLSchema” xmlns msdata="urn: schemas]
<xs element name="owFroduceCo” msdata I=DataSet="true” msdata'Locale="zh-CH">
x5 complexTyper
<xs:choice max(ecours="unboumnded”>
<xz:element name="Categories”>
“xs: complexType”
=l sequence’
“xs:element name="CategoryID” type="x=:string” minlecurs="0" />
“xs:element name="CategoryFame” type="xsz string” minleewrs="0" />
<xs:element name="Froducts” mindecurs="0" max0ceours="unbounded”}
s complexType
5! sequencer
“xs:element name="FroductID” type="xs string” mindeouwrs="0" />
“xsz:element name="FroductWame” type="x=:string” minlcewrs="0" />
“xs:element name="picture” type="x=:bazeBdBinary” minlecurs="0" />
<fxs! sequence’
c 1w

17-29 SOAP

17-29 XML
HTTP HTTPS Secure
Sockets Layer  HTTPS
¥ Web service << 17
\WSService>”
Web Service Internet
Web Service

17.5.3 Web Service

Visual Studio .NET Web Service Web
Service Primes
DataSupplier 17-30

£ 4 |[FormMain o T
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17-30 Primes
Smart Device
IntelliSense
.asmx
WSDL WSDL Visual Studio .NET WSDL
Solution Explorer References Add Reference
17-31
Web Service URL 17-31 Add Reference
Web Service
Web Service
ReferenceName.ClassName Primes 17-32
WSServer Web Service DataSupplier
Primes Primes

GetFloorPrime
17-30
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Viewi
Vopie EENEER:
[AddwebReference . |
Hireiyalis ko a vl sereicn UL Dase o weicll) and cich, Bckd Rl erorcn b adel ol B gvaladds seraoms lound of Bhal URL.
Qi D D@ A
URL: hietp: MocalhostwebServicefServce . asm x D=
a] Solution Explore
Tha fallewing aparatsns are su|:|:-'+rd l-:-r & farmal definitien, :l ) ‘
please raviem Ehe Serwic I Q Solution "WSClient' (1 project)
N - 154 wsClient
* (5] References
z - g Weh References
) Wb refensnce pame =8 @" Datasupplier
This weh serelce s using hitp: f ftempuriorg) as its
Jis mb rorvic & ng hetp: / femp uf focabor ' [ DataSupplier.disca
Pecommendalion: Change the delaull namespace belore i) DatSupplier wsd
the XML Web servios is made public, Add Eeference RFerence.map
Each =ML wals tarvice nredi & wfiges naisdpace in order for - di
chenk applicabans b dishrow -._h it 'rom gther services on the Web. Primes, disca
hitp:femeu able for WML Web services that sre Primes, wsdl
e ;p:;:h s bet .:|:n| e 3L Web services should uie a Reference.map
----- B AssemblyInfo.cs
Taur 'ﬂ'rrb SErvics -Ish-:-uld b& sdastified by & Mmrlspi:-:e U‘\-nf Coeel ) | | Farml.cs
al, Far axamels, you éan llnr yiur company's letarne L'J —— - FormDate. s
- I I FormPrimes. cs
17-31 Add Web Reference 17-32
private void cmdGet_Click(object sender, EventArgs e)
{
Primes.Primes refPrimes = new Primes.Primes();
IblFloorPrime.Text =
refPrimes.GetFloorPrime(
int.Parse(txtTarget.Text)).ToString();
SOAP
DataSupplier GetNorthwindData
Categories data grid  DataSource

private void FormData_Load(object sender,

{

DataSupplier.DataSupplier refDataSupplier
new DataSupplier.DataSupplier();
dgridNorthwind.DataSource

EventArgs e)

refDataSupplier.GetNorthwindData() -Tables["Categories'];
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Web service << 17 \WSClient*”
Web Service
Web Service SQL Server
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Windows Mobile

ADO.NET  SQL Server CE
SQL Server Windows Mobile

SQL Server CE 3 Windows Mobile
SQL Server CE
SQL Server CE

SQL Server 2000
.NET Compact Framework
Windows Mobile SQL Server 2000 .NET Compact Framework
4
1 SQL Server 2000 SQL Server CE
2 Windows Mobile SQL Server CE
3 SQL Server CE SQL Server
4 .NET Compact Framework SQL SQL Server
1 ~ 3 4 ADO.NET
4

SQL Server CE Client Agent SQL Server CE Server Agent
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Windows Mobile

.NET Compact Framework

1 RDA Remote Data Access

Server 2000 7.0 6.5

2 Merge Replication
SQL Server CE SQL Server
Web SQL Server CE Server Agent
HTTP SQL Server
Windows Mobile
Windows Mobile
PC

18.1.1 RDA

RDA Merge Replication
Server
SQL Server

1S

RDA

SQL Server

Server CE

18.1.2 1IS

SQL Server CE s

HTTP
SQL Server 1S
HTTP
SQL Server CE SQL Server

1S

588

SQL Server CE

4 SQL

SQL Server 2000

Internet

SQL Server

ActiveSync
modem

SQL Server CE SQL
SQL Server CE

SQL

Internet

HTTP
1S
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18.1.3
1S SQL Server CE SQL Server CE
SQL Server CE Client Agent SQL Server CE Server Agent
5
J
- SQL Server CE
- SQL Server CE Client Agent
2
- SQL Server CE Server Agent
- 11S Server
- SQL Server
3 IS  SQL Server SQL
Server CE Server Agent 1S
SQL Server CE Client Agent
SQL Server CE Server Agent ADO.NET SQL Server
CE Server Agent SQL Server 2000 18-1
Device IS Server
SQL Server CE HTTP SQL Server CE
Client Agent Server Agent
7y (SSCESA20.DLL)

A

SQL Server CE

SQL Server

Database
Database Database

18-1 SQL Server CE
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Mobiie
18.2

Visual Studio .NET SQL Server CE Server
Agent Visual Studio .NET
Compact Framework SDK SQL
Server CE Server Agent
\Program Files\Microsoft SQL Server CE 2.0\Serve

sscesa20.dll SQL Server CE Server Agent
1N SQL Server
CE Web sscesa20.dll
SQL Server Connectivity Management
SQL Server Connectivity Management Microsoft SQL Server CE
sscesa20.dll
IE http://<server name>/<virtual
directory name>/sscesa20.dll IE ““SQL Server CE Server Agent””
1 SQL Server CE Connectivity Management Create a Virtual Directory
18-2
j“&lﬁﬁuétg E;El(w %&‘Bﬂ(‘ﬂ).l - =
| mfra wFw wwExe |« 2 |[Am| QB2
| | Wirtusl Directory Nams [
[C1 Console Root Clnssamples
53] Microsoft 5qL Server 8 | &liCreate  Virtual Directary
7.1 nsSamples
18-2
2 NEXT 18-3
18-4
sglce
4 1S 18-5 Anonymous Access Basic
Authentication  Integrated Windows Authentication 3 18-5
5 SQL Server Replication NTFS 18-6
6 18-7
7
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SQL Server 2000 For CE SQL Server CE Server Agent
sscesa20.dll 18-8 taling
sglce
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MM Seweer L8 Varlusd Direatory Creslis Wicard =|
Welcome to the SQL Server CE
WVirtual Directory Creation Wizard
Thas sy hasdp pons consbe & wwbianl ciwoiory wnd sed paasson by
ey yons Bwinugh o bl shege
1 Configueng } o B gt narvang $0L S
Safirag st p o the SIIL Servar araagchl fokdes
Vo conbinue, ook Mo
[ Hest: I Cancel
(S0 e G Wt Doy Craaticnianrd =]
“irlunl Directany Alina and Cantant Faldas
Priveadie 5 dhint it or ahin for the virtusl Sredtary. Chistss 4 folder For the Lemgir oy Fies,

Uit o sl s gt By L by Bt B wirksnd clirecioey, s s i maserang) cormaseiion: ot 3 Polder

o
Thea bidied sl condian ¥ SOL Sorval TE Sarver Agent 5 soesalll o] ol will be th kation b tempod iy

T \Fragram Flmh Mol S0L Serves CE 2 (hoare’ —

4 Bach Best 3 Lanedl Hep

18-4

Server Agent SQL CE

SQL CE Query Analyzer

18-9 18-10

Query Analyzer
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0 Servers U1 Virtusl Dieed ey Cresbio Wizsed
Wartual Directony Authantica®on
Chestrie b i cvtocl et atoeis Lo s deactony.

NTFE Pormissions: Computer Funning SO0 Sener
St WSS peirvariired bar U S0 Sarver fuigeibet fokder,

18-6 SQL Server Replication NTFS
18-1 s
1S Internet Guest
Anonymous Access Windows 2000 Internet Guest IUSR_computername
TALING\IUSR_TALING
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SQL Server CE windows 1S
Basic Authentication SQL Server CE
base64
. Basic Authentication
Integrated Windows
Authentication
e
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WP Farmas s gt § s

e B B4 b g i

e ] = et
ey

I
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WO B e e |

18-7

I
INE R By SRy TAD W)
=R -+ - D0 A Ame yeR FEe

e [o] RN

Sl Server CF Server Agent

CONTENT a|
4 (ammEEs 1 =
47 [CLLOT 2] 1 1
4 [CL o] 1
43 (e 1
MSysObjects 50 EWW‘;"?Q 1
51 R EAIES 1
MSysRDATombstone e (RERIES i
activity L] [x] (F R 1
activity_detsil M 54 (5 FRBRE i
CheekEvaluat 55 CUSTOME (AsmuER 1
cs_CheckEwaluate 56 CUSTOME.. (§#4HKE, 1
es_CheckEwalusteenanable 57 CUSTOME.. (H##)m 1
cs_marketchack 55 CUSTOME.. (R##)Es 1
59 CUSTOME.. (R#f)E% 1
cs_marketcheckerrortable &0 CUSTOME (85 FRIER 1
=] customer 61 CUSTOME.. (#¥mIZE 1
[=2] data_dictionary | 62 CUSTOME (REFmIsE 1 [+]
—1 B 1 ISTORE. =3 7L 2] 1
ServerTime - | i I I
Tools 50 | b SR B Toals 501 | |~



18.3

18.3.1 RDA

18.3.2 RDA

RDA

Client
Client Agent

Server
Agent

Server OLE DB Provider

| 18

Windows Mobile

Remote Data Access RDA Windows CE 2.11
SQL Server 2000 For CE
Pocket PC SQL Server 2000
Windows Mobile SQL Server 2000
Windows Mobile
Client Server 18-11
H'..-m n.,,.-.:rl _u{;; E -
SO Server CE
[t ]
-
¥ ns
aroer b o
SL Server Database

18-11 RDA

Windows Mobile SQL Server CE

SQL Server CE Client Agent

1S SQL Server 1S SQL Server CE
Windows Mobile SQL Server SQL
1S
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IS SQL Server 2000

‘ .':::::_:;:::' ‘ obile

Windows Mobile HTTP T-SQL
RDA
1
Windows Mobile RDA SQL Server
2000 SQL Server CE RDA
2
Windows Mobile
GPS
RDA SQL Server 2000
Windows
Mobile
3
Windows Mobile
Windows Mobile
4 T-SQL Submit SQL
Windows Mobile T-SQL SQL Server 2000
Windows Mobile Windows Mobile
Submit SQL
Windows Mobile
RDA RDA ADO.NET
SqglCeRemoteDataAccess 3 18-2

18-2

SglCeRemoteDataAccess

Pull

SELECT SQL Server 2000

Push
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SubmitSQL SQL

InternetLogon

InternetPassword

InternetProxyLogon

InternetProxyPassword

InternetProxyServer

InternetURL Web

LocalConnectionString SQL Server CE

18.3.3 Pull

Pull SQL SELECT Pull Windows Mobile
SQL Server Client Agent  SQL Server Server Agent
SQL Server Server Agent SQL Server 2000 Windows Mobile
SQL Server Client Agent
SQL Server Server Agent Pull
Pull 18-3

18-3 Pull

trackOption
localTableName ackOptions

sqlSelectString SELECT errorTable

oledbConnectionString SQL Server 2000

' trackOptions TRACKINGON Pull Push
trackOptions TRACKINGOFF
Pull Push
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//
private string strDBFile = @My Documents\Northwind.sdf";
//
private string strConnLocal =
"Data Source=" + @My Documents\Northwind.sdf";

//
private string strConnRemote = "Provider=sqloledb; "
+ "Data Source=Snowden; *
+ "Initial Catalog=Northwind; "
+ "Integrated Security=SSPI;";
// URL

private string strURL =
"http://<servername>/<virtualdirectoryname>/sscesa20.dll";

private void mitemPull_Click(object sender EventArgs e)

{
1/ RDA 18-3  Pull

SqlCeRemoteDataAccess rdaNW = new SqlCeRemoteDataAccess();
try

{
rdaNW.LocalConnectionString = strConnLocal;
rdaNW. InternetUrl = strURL;
rdaNW. InternetLogin = "'";
rdaNW. InternetPassword = ""';
rdaNW.Pul I (*"Categories"
"SELECT CategorylD CategoryName ' +
" FROM Categories"
strConnRemote
RdaTrackOption.TrackingOnWithIndexes
"ErrorCategories');
b
catch(SqlCeException exSQL
{
HandleSQLException(exSQL) ;
3
finally
{
rdaNW.Dispose();
T
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18.3.4 Push
Push  Pull Pull SQL Server 2000 Windows
Mobile Push Windows Mobile
SQL Server 2000 SQL Server

Push
private void mitemPush_Click(object sender EventArgs e)

{
// RDA -
SqlCeRemoteDataAccess rdaNWw =
new SqglCeRemoteDataAccess();
try
{
rdaNW.LocalConnectionString = strConnLocal ;
rdaNW. InternetUrl = strURL;
rdaNW. InternetLogin = ""';
rdaNW. InternetPassword = "*';
rdaNW.Push(**Categories'” strConnRemote);
}
catch(SqlCeException exSQL
{
HandleSQLException(exSQL);
T
finally
{
rdaNW.Dispose();
}
}
Push ErrorCategories
rdaNW.Pull (*'Categories"
"SELECT CategorylD CategoryName ' +
FROM Categories"
strConnRemote
RdaTrackOption.TrackingOnWithlndexes
"ErrorCategories™);

18.3.5 SubmitSQL
Submit SQL  Pull Push Submit SQL Statement
T-SQL T-SQL Windows Mobile
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UPDATE DELETE

SubmitSQL SQL SQL Server
Categories

private void mitemSubmitSQL_Click(object sender EventArgs e)
{
SglCeRemoteDataAccess rdaNW = new SqglCeRemoteDataAccess();
try
{
rdaNW.LocalConnectionString = strConnLocal;
rdaNW. InternetUrl = strURL;
rdaNW. InternetLogin = """
rdaNW. InternetPassword = "*';
rdaNW.SubmitSql (
"INSERT Categories (CategoryName Description)" +
"VALUES ("New Category I11° “From SubmitSQL")"
strConnRemote);

}
catch (SqlCeException exSQL)
{
HandleSQLException(exSQL) ;
}
finally
{
rdaNW._Dispose();
}

}
Push Pull  SubmitSQL

18.4

18.4.1
“e ”” Merge Replication Windows Mobile
2000 SQL Server 2000
SQL Server 2000
Windows Mobile Windows Mobile
SQL Server 2000

600
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SQL Server
2000 SQL Server Windows Mobile
RDA

RDA
SQL

18.4.2

Replication 18-12

|
LR

R ey Te—

18-12 Replication

Replication Windows Mobile
Windows Mobile Replication “c 77
SQL Server 2000
Windows Mobile SQL Server 2000 For CE SQL Server 2000
Windows Mobile SQL Server 2000 For CE

SQL Server 2000 SQL Server SQL
Server
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Windows Mobile

Windows Mobile

SQL Server 3
SQL Server
ROWGUID COL
SQL Server SQL Server
rowguid ROWGUIDCOL SQL Server rowguid
SQL Server
SQL Server
SQL Server
msmerge_contents  msmerge_tombstone
rowguid generation
18.4.3
1
SQL Server 2000 For CE Replication SQL
Server 2000
Replication cnemb forReplication
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1 SQL Server 2000 “ 7z 18-13 18-14
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18-21 cnemb
2
SQL Server 2000 for CE
1 Identity INT
TINYINT DECIMAL NUMERIC

2 Table

2 Check Constraints

2 Default Constraints

2 Stored Procedure

2 Views

2 User-Defined Function

2 Triggers

0 Extended properties

3 SQL Server 2000 For CE
4 SQL Server 2000 For CE  unique Constraints
5 252 255-3
Table
SQL Server Schema
.NET Compact Framework
SqlCeReplication
NET Compact Framework

using System;

using System.I10;

using System.Windows.Forms;
using System.Data;

using System.Data.Common;
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SQL Server 2000 For CE  Identity

Null

System.Data.SqglServerCe
Internet
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using System.Data.SqglServerCe;

FormMain Web
SQL Server sscesa20.dll
public class FormMain : System.Windows.Forms.Form

{

internal System._Windows.Forms.MainMenu MenuMain;
internal System.Windows.Forms.Menultem mitemFile;

private System._Windows.Forms.DataGrid dgridOutput;

public FormMain()
{
InitializeComponent();
}
protected override void Dispose(bool disposing )
{
base._Dispose(disposing ;

}

static void Main()
{
Application.Run(new FormMain(Q));
}
private string strDBFile = @"My Documents\cnemb.sdf";
private string strConnLocal =
"Data Source=" + @My Documents\cnemb.sdf";
private string strURL =
"http://<servername>/<virtualdirectoryname>/sscesa20.dll";

.NET Compact Framework

SqlCeReplication AddSubscription

private voidmitemCreateSubscriptionClick(objectsenderEventArgse)
{
SqlCeReplication repINW = new SqlCeReplication();
try
{
repINW_ExchangeType = ExchangeType.BiDirectional;
repINW. InternetUrl = strURL;
repINW. InternetLogin = "*;
repINW. InternetPassword = ""';



in

dows

repINW_Publisher = "taling"; //
repINW.PublisherDatabase = "forReplication'; //
repINW_Publication = "cnemb™; //

repINW.PublisherSecurityMode =

SecurityType.DBAuthentication;

repINW_PublisherLogin = "sa"; /7
repINW.PublisherPassword = "''; 7/
repINW._Subscriber = *1234"; 7/

repINW_SubscriberConnectionString = strConnLocal;
repINW.AddSubscription(AddOption.CreateDatabase);

}

}
catch(SqlCeException exSQL
{
HandleSQLException(exSQL);
}
finally
{
repINW._Dispose();
}
Pub strUrl  sscesa20.dll
SQL Server
“Sa, >
18.4.4

Synchronize

AddSubscription

private void mitemSynchronize_Click(objectsender System.EventArgs e)

{

608

Sql

CeReplication repINW = new SqglCeReplication();

try

{

repINW.ExchangeType = ExchangeType.BiDirectional;
repINW. InternetUrl = strURL;

repINW. InternetLogin = "*;

repINW. InternetPassword = "';

repINW.Publisher = "taling"; //
repINW.PublisherDatabase = "forReplication'; //
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repINW_Publication = "cnemb™;
repINW.PublisherSecurityMode =
SecurityType.DBAuthentication;
repINW_PublisherLogin = "sa";
repINW.PublisherPassword = "'';
repINW_Subscriber = "123";
repINW._SubscriberConnectionString =
repINW.Synchronize();

}
catch(SqlCeException exSQL)
{
HandleSQLException(exSQL) ;
}
finally
{
repINW._Dispose();
}
}
18.4.5

private void mitemLocalUpdate_Click(objectsender System.EventArgs e)

{

//
SqlCeConnection connLocal =

new SglCeConnection(strConnLocal ;

connLocal .Open();

//

//

//

//
strConnLocal;

SqlCeCommand cmndLocal = new SqlCeCommand();

try {
cmndLocal .Connection = connLocal;

// SQL
cmndLocal .CommandText =
"INSERT \"Order Details\" " +

" OrderID ProductID UnitPrice ' +

" Quantity Discount " +
" VALUES (10258 1 19.95 44
cmndLocal .ExecuteNonQuery();//

}
catch(SqglCeException exSQL

0.0)";

609
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HandleSQLException(exSQL) ;

inally

Mo -

cmndLocal .Dispose();
connLocal .Close();

}
}

Enterprise Manager
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